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Abstract 
Since it was first operating in 2005 until 2017, Indonesia Deposit Insurance Corporation (IDIC) has liquidated 91 
rural banks which were determined as failed banks by supervision authority. The cause of the failing of the bank 
is mainly due to the incapability of the bank to meet the minimum Capital Adequacy Ratio (CAR). Bank’s 
capital was shrunk by the loss caused by fraud. The fraud is mostly induced by the lack of good corporate 
governance implementation. By using the logistic regression, it can be concluded that (1) the incomplete of 
responsibility letter which will be used in the event of bank failure, submitted by the bank commissioners; (2) the 
incomplete of responsibility letter which will be used in the event of bank failure, submitted by the bank 
directors; (3) role duplication between shareholders and board of directors; and (4) bank had classified as special 
supervision, have impact on the increase of rural banks failure. At the same time, the compliance level of rural 
banks to a correct premium payment has impacted to decrease of rural banks failure possibilities. 
Keywords: CAR, failed bank, fraud, good corporate governance, logistic model, stepwise 
1. Introduction 
The Financial crisis has happened since centuries and keeps repeating its occurrence in a different period and 
location. Financial, economic, and banking crisis which took place in 1930 has located in the United States of 
America (USA) which was widely known as ”the great depression”. Furthermore, some countries in South East 
Asia region such as Indonesia, Thailand, Malaysia, Philippines, and Korea had also experienced an economic 
and financial crisis in 1997-1998, where there were a massive bank runs and economic deterioration. In 2008, a 
global financial crisis had made a comeback and was triggered by a financial crisis that hit the USA and spread 
worldwide, including Indonesia, which was impacted by the global financial crisis. Kaminsky and Reinhart 
(1999) mentioned that there is connectivity between the banking crisis and currency crisis, which then led to a 
deeper banking crisis. As a result of the global financial crisis, a deposit insurance corporation was established in 
many countries.  
Lately, the total number of banks who operate in Indonesia, both commercial and rural banks/Islamic rural banks 
has been declining. From 2012 to 2017, the IFSA recorded a total number of commercial banks at the end of 
2017 of 115 banks, decreasing by 4.1% from 2017 with a total of 120 banks. On the contrary, the total number of 
rural banks/Islamic rural banks decreased quite significantly, as shown in Table 1. 
Table 1. Total Number of rural banks/islamic rural banks  

Group of Bank Dec 2012 Dec 2013 Dec 2014 Dec 2015 Dec 2016 Dec 2017
Number of rural banks/islamic rural banks 1,825 1,794 1,800 1,800 1,794 1,729 

Source: IFSA, processed (2017) 
 
The decline of rural banks/Islamic rural banks was mainly caused by merger/acquisition, self-liquidation, and 
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bank failure, which led to liquidation by IDIC. 
Since IDIC was operated in 2005 until 2017, IDIC liquidated 84 rural banks/islamic rural banks. 

 
*) Exluding 2 rural banks/islamic rural banks that self-liquidated  
Source: IDIC, processed (2018) 

Figure 1. Number of Liquidated Rural Banks/Islamic rural banks 
 

Refer to study conducted by IDIC in 2016, the main cause of the liquidated rural banks/Islamic rural banks was 
due to the fraud done by the owner, the management as well as the staff of the bank. The findings found by IDIC 
regarding the fraud are fake loans distribution, payment of loans instalments taken by the staff, withdrawal of 
deposits without depositors’ consent, and uncollateralized deposits. For the study, IDIC used 71 liquidated rural 
banks/Islamic rural banks as at the end of 2016 as the sample of the research. As can be seen in Table 2, IDIC 
has noted 244 cases of frauds within the rural banks/Islamic rural banks. 
Table 2. Causes of Bank Failures (2006-2016)  
No. Causes of Fraud Number Total Losses (Million IDR)
1 Misuse of loans 73 807,104 
2 Non-Performing Loans, Coll. Engineering, and Provision for loan losses 62 87,631 
3 Correction on collateral appraisal  10 7,183 
4 Violation in Loans Limit  7 - 
5 Use of RRA, Losses, and Embezzlement  37 37,065 
6 Liquidity shortage  5 4,076 
7 Misuse of deposits  45 209,208 
 Total 244 1,152,342 

Source: IDIC Research (LPS), processed (2017) 
 

Before frauds are found by the bank supervisors, the financial report is unable to well-describe the real condition 
of a bank. Thus the CAR that is calculated according to the report can’t reflect the solvency level of the bank. 
Consequently, the use of CAR as a variable in predicting the failure of rural banks/Islamic rural banks is 
unreliable. A weak good corporate governance implementation can result in the occurrence of fraud. For this 
reason, this research will conduct a test on several variables as a proxy of the weakness of the good corporate 
governance implementation, which impacted the probability of rural banks/Islamic bank failures. 
2. Theoretical Basis 
2.1 Theory of Bankruptcy  
Research on corporate bankruptcy was started by Beaver (1996) and Altman (1968). The research was used the 
accounting data from the balance sheet and income statement of a manufacturing company such as the financial 
ratios as discriminatory and prediction bankruptcy variables. Beaver (1996) used a single variable within the 
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period of 1954-1964. As much as 30 financial ratios were grouped into cash flow ratios, net income ratios, debt 
to total asset ratios, liquid asset to total asset ratios, liquid asset to current debt ratios, and turnover ratios. There 
were six financial ratios which then selected as to be analysed variables. The research result showed those six 
financial ratios variables univariately can classify between a bankrupt and non-bankrupt company for 1 to 5 
years beforehand. Cash flow/total liabilities is proven to be the best predictor. According to the research, one 
year before it went bankrupt, there is 13% of misclassification. The closer it is to bankruptcy, the level of 
misclassification is smaller. 
Bankruptcy prediction by using the multivariate model was introduced by Altman (1968). The sample used for 
the model was 33 bankrupt manufacturing companies in the USA and 33 non-bankrupt companies within the 
period of 1946 to 1966.  
Outtecheva (2007) describes that a company bankruptcy is a process. It started with early impairment due to the 
declining of asset quality, followed by the deteriorating of performance which led to cash flow problem, so that 
the company is failed to meet its short-term and long-term liabilities. In a certain condition, the asset value of a 
company can’t meet all liabilities, which means the company has negative equity. In that condition, the company 
is declared as insolvent and goes to a bankrupt. The process of financial distress is shown in Figure 2 as follows.  

 

 
Source: Pranowo (2010), modified from Outtecheva (2007) 

Figure 2. Financial Distress Process 
 

As seen in Figure 2 of a company bankruptcy process, the company will at first experience a liquidity problem 
which further give an opportunity to the the inability of a company to operate well causing a bankruptcy to the 
company.  
2.2 Bank Soundness Level  
Generally, the level of bank soundness is measured by CAMEL (Capital, Assets, Management, Earnings, and 
Liquidity). In Indonesia, the measurement of bank soundness level is regulated in the Law No. 10 Year 1998 
concerning Banking that a bank is obliged to maintain its bank soundness level which includes solvency, asset 
quality, management, income quality, liquidity, and sensitivity to the market. Moreover, the Law No. 10 Year 
1998 concerning Banking stipulated that in a case a bank has problems that threaten its operation, Bank 
Indonesia can take any necessary measures such as requesting shareholders to inject more capital. In the 
Elucidation of the Law, a bank is deemed as having problems that threaten its business operations when 
according to the assessment made by Bank Indonesia, the business condition of the bank is deteriorating which 
was indicated by the decline in capital, assets quality, liquidity, profitability, as well as imprudent bank 
management that not comply with good corporate governance and prudential banking principles. 
Bank Indonesia Regulation No.13/1/ PBI/2011 concerning Evaluation of Commercial Bank Soundness Levels 
affirms that banks are required to assess the soundness of banks individually using a Risk-Based Bank Rating 
approach with a range of assessments of risk profile factors; good corporate governance (GCG); profitability 
(earnings); and capital. Assessment of risk profile factors is an assessment of inherent risk and the quality of risk 
management implementation in bank operations against 8 (eight) risks, namely (1) credit risk; (2) market risk; (3) 
liquidity risk; (4) operational risk; (5) legal risk; (6) strategic risk; (7) compliance risk; and (8) reputation risk. 
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Assessment of the GCG factor is an assessment of the implementation of GCG principles. Assessment of 
earnings factors includes an assessment of earnings performance, earnings sources, and earnings sustainability.  
Soundness level assessment for rural banks/Islamic rural banks is referred to the Decree of Bank Indonesia 
Directors No. 30/12/KEP/DIR on 30 April 1997 and Bank Indonesia Regulation No. 9/17/PBI/2007 on 4 
December 2007. There are 5 aspects that are assessed in the rural banks/Islamic rural banks soundness level 
assessment, i.e. (1) capital (risk-based capital to weighted assets ratio); (2) quality of productive assets (ratio of 
productive assets to provision for loans losses); (3) management (management in general and risk management); 
(4) profitability (ratio of profit to the average of business volume and ratio of operating expenses to the operating 
income); (5) liquidity (ratio of liquid instruments to liquid liabilities and ratio of loans to collected fund). 
3. Literature Review  
Konstituanto (2012) conducted research on the probability of bank failure in Indonesia from the management 
and financial aspects. The result of the research shows that the Merton model can well reflect the high 
probability level of commercial bank failure in Indonesia, which was caused by the lack of efficiency in bank 
management. Other research on bankruptcy by using the Merton model was done by Wibowo (2017) who looked 
at the method in measuring the bank bankruptcy probability and analysed its correlation of diversification of 
sources of income, Indonesian banking case. The research shows that the Merton model can illustrate the 
probability of banking failure in Indonesia which was influenced by the income diversification by using data of 
stock prices in the banking industry in Indonesia within the period of 2010-2015. 
Ozili (2017) conducted research with a sample of 231 banks in Europe within the period of 2004-2014. The data 
used in this research was a GDP taken from the World Economic Forum. Ozili found that (1) the banks in Europe 
are using fee income indicator to support the company profit, either for banks with little chance of failure or for 
banks with higher chance of failure; (2) there is a positive correlation between interest income and non-interest 
income which indicates a systematically higher risk because of less of diversification benefits; (3) fee income on 
small banks is procyclical with a fluctuating economic condition, but not for big banks; (4) earning management 
can increase the income significantly depended on the size of banks in Europe post-crisis era. Cole and White 
(2012) have also done a research to find out the reasons of 117 out of 265 commercial banks failed during the 
crisis in 2009 with a logit regression model. The biggest chance of failure has occurred to the bank who allocated 
higher loans for development, commercial mortgages, and multi-family mortgages. Other findings showed that a 
bank who has a bigger allocation to security investment has a smaller chance of failure. 
Ekinci and Erdal (2016) conducted research to predict failure of banks with a sample of 37 banks in Turkey. The 
research used 35 financial ratios based on capital, asset quality, management, income, liquidity, and sensitivity 
ratio of the CAMELS system. Conventional system used had created models such as ensemble learning model 
and hybrid ensemble learning model. The result of the research shows that the prediction level improved based 
on classification, sensitivity, specificity, and areas under the ROC (Return on Capital) curve by using the hybrid 
ensemble learning model, and the model concluded that it could be used to predict the bank failure in Turkey.  
Calabrese and Giudici (2015) did research in predicting a bank failure by suggesting a new model based on 
macroeconomics and microeconomics factors. The research was done to banks in Italy. It is done by applying a 
regression model for binary data based on the extreme value theory, which generates a more effective value than 
the classic logistic regression model. It is caused by the use of information in the tail of default distribution. The 
research shows that microeconomics factor, which includes in the capital regulation, is significantly able to 
define the inaccurate failure manner, while macroeconomics factor can be of influence relevantly when the 
failure is not only occurred in default manner but also in terms of merger and acquisition. In this case, an 
extreme value theory-based model has a higher predictive value than classic logistic regression. 
Bani, Zadehbagher, and Saberimanesh (2014) have conducted research on bank failure in Iran. Data used was 17 
commercial and private banks in Iran from 2008 to 2012. The research result indicates that Zmisky Model can 
predict more of the failure of banks in Iran than Toffler model, which is more conservative. The analysis of 
failure prediction is generally done for investment decision for the investors in Iran by taking into account the 
unpaid principal and interest risk on capital to a minimum level.  
Bashir, Javed, and Iqbal (2015) were done research on business failure in Karachi money market using the 
Altman Z-Score model. Data used for this research was company data of 124 listed companies in Karachi 
(Pakistan) Stock Exchange, by taking into account the variable of financial indicator related to the company 
financial soundness assessment during the period of 2010-2012. The result of the McNemar test and Kappa test 
demonstrated a significant relation of the real status of the company and the prediction status on the default of 
the company. So, the Altman Z-score model is the best prediction tools for research on companies in Pakistan 
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and the significance level of the Altman model in predicting the failure and non-failure of the bank reached 81%. 
Rosa and Gartner (2017) conducted research to suggest an early warning model in predicting financial distress in 
banking institutions in Brazil. The research model used for the research was the multivariate logistics regression, 
with an independent variable of financial indicators such as capital adequacy, assets quality, management quality, 
income, and liquidity. The result was evaluated based on the estimation of the in-sample parameter, 
out-of-sample test, and all variable altogether, which had a positive significance level of 81%, 94%, and 89%. In 
conclusion, specific balance sheet indicators are relevant for early warning system of financial pressures in 
Brazil banks, which contribute to the literature on intermediary credit risk, especially from the banking 
supervisory perspectives who acts in supporting the financial stability.  
Wilopo (2006) also did research on bank bankruptcy prediction using the CAMEL model, Log. Assets, and 
dummy with a sample of 235 banks at the end of 1996. The research shows that in overall the prediction level of 
variables used in the research was high (more than 50% as the cut off value), nevertheless there was a mistake 
that the prediction power of liquidated banks was 0% because of all liquidated banks sample, all were predicted 
to be unliquidated. It can be concluded that the failure of banks in Indonesia could not be predicted perfectly if 
only utilizing the CAMEL model. 
Kusdiana (2014) did a research on 31 banks which consist of 4 Enterprise Banks, 21 Forex National Private 
Commercial Banks, 3 Non-forex National Private Commercial Banks, 1 Regional Development Commercial 
Banks, and 2 Mixed Banks. Research techniques used in this research were descriptive analysis, Altman’s 
Z-score model analysis, and Logistic Regression. The research shows that the analysis used to predict the 
bankruptcy by using the Altman Z-score model could predict the failure of a bank better than the CAMEL model 
with a high bankruptcy probability level.  
Jan and Marimuthu (2016) analyse the bankruptcy profile of foreign Islamic banks versus domestic Islamic 
banks that operated in Malaysia during the subprime financial crisis in 2007-2008 and triggered the bankruptcy 
evaluation for the banking industry which became vital. The research shows that for foreign Islamic banks, 40% 
of them were in the bankruptcy zone, 40% of the banks were in the grey zone, and 20% of the banks were in the 
safe zone. Meanwhile, for domestic Islamic banks, 75% of the banks were in the bankruptcy zone, 0% of the 
banks in the grey zone, and 25% of the banks in a safe zone.  
Slefendorfas (2016) had done research towards 145 companies (73 bankrupt companies and 73 going concern 
companies). The research model used was the multivariate discriminant analysis and ZGS linear function. In the 
analyzing process, 156 financial ratios correlated between the bankrupt companies and going-concern companies 
and also used the Mann-Whitney U technique. The research shows that 89% of the companies are well-classified, 
which means that the model is strong enough to predict the bankruptcy probability of listed private companies 
both bankrupt and going concern companies in Lithuania. 
4. Research Method  
4.1 Research Data  
Data used to see the impact of GCG implementation on the failure of rural banks/islamic rural banks was all 
rural banks/Islamic rural banks which have been in operation in Indonesia as of 31 December 2018, including 
the rural banks/Islamic rural banks that were liquidated by the IDIC since it was first operated in 2005 with a 
total of 1,915 banks. The proxy data of GCG implementation were (1) the segregation of the roles of 
shareholders, directors, and board of commissioners; (2) the compliance level of bank in fulfilling the 
requirements of deposit insurance program of IDIC, such as the compliance in the premium payment of IDIC 
and compliance in submitting the responsibility letter in the time of bank failure.  
IDIC noted that of 1,915 rural banks/Islamic rural banks (that had been in operations), there are 184 banks were 
classified as in special supervision, and 91 banks had their license revoked. Based on the research conducted by 
the IDIC, there were frauds within the rural banks/Islamic rural banks, which were caused by the negligence to 
the good corporate governance, as shown in Table 3.  
Table 3. Implementation of GCG in Rural Banks/Islamic rural banks (2006-2017) 

No Description Total Bank*) Bank Under Special 
Supervision 

Failed 
Bank 

 Population 1,915 184 91 
1 Shareholders Acting as Directors  278 (15%) 28 (15%) 20 (22%)
2 Shareholders Acting as Commissioner 854 (475) 102 (55%) 48 (53%)
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3 Directors Acting as Commissioner 30 (2%) 2 (1%) - 

4 Non-compliant to the premium payment for the last 5 years 
before classified as bank in special supervision (total)  177 (9%) 41(22%) 26 (29%)

5 Non-compliant to the premium payment for the last 5 years 
before classified as bank in special supervision (time)  553 (29%) 97 (53%) 55 (60%)

6 Incomplete submission of responsibility letter in the event of 
bank failure by the Directors  80 (4%) 39 (21%) 34 (37%)

7 Incomplete submission of responsibility letter in the event of 
bank failure by the Boards  104 (4%) 48 (26%) 40 (44%)

8 Incomplete submission of responsibility letter in the event of 
bank failure by the Controlling Shareholders  916 (48%) 120 (65%) 55 (60%)

9 Incomplete submission of responsibility letter in the event of 
bank failure by the Directors & Boards 48 (3%) 28 (15%) 28 (31%)

10 Incomplete submission of responsibility letter in the event of 
bank failure by the Directors & Controlling Shareholders 56 (3%) 35 (19%) 31 (34%)

11 Incomplete submission of responsibility letter in the event of 
bank failure by the Boards & Controlling Shareholders  73 (4%) 41 (22%) 36 (40%)

12 
Incomplete submission of responsibility letter in the event of 
bank failure by the Directors, Boards, and Controlling 
Shareholders  

38 (2%) 26 (14%) 26 (29%)

Source: IDIC Data, processed (2018) 

*) Total rural bank/Islamic rural bank that has/had been operating in Indonesia. 
 

Table 3 shows that of 1,915 rural banks/islamic rural banks, as many as 132 rural banks/islamic rural banks (72%) 
were classified as in special supervision and 94 rural banks/islamic rural banks (51%) were classified as failed 
banks had role duplications. The Table 3 also shows that there were many troubled rural banks/islamic rural 
banks (both in special supervision and failed bank) had a high non-compliant level to the regulations with a 
proxy of regulations on deposit insurance program by IDIC. 
4.2 Analytical Tools  
The model used to find out the impact of GCG implementation on the failure of rural banks/Islamic rural banks 
was the logit model. The logit model is a non-linear regression model that formulated an equation where the 
dependent variable is categorical in nature. The basis of the model creates binary values such as 0 and 1. The 
figure created represents a particular category which was derived from the calculation of the probability of 
occurrence for each category. 
Table 4. Logit Model Probability  

Yi Probability 
0 1 – Pi 
1 Pi 

Total 1 
Source: Gujarati (2003) 

The main objective using the logistic regression analysis in this research is to predict the probability of event 
(bank in special supervision) occurrence based on the existing predictive value (independent variable). 
4.3 Research Techniques 
In the attempts of finding out the impact of GCG implementation to the failure of rural banks/islamic rural banks, 
identification on the governance elements which significantly affect the failure of rural banks/islamic rural banks 
was done. The proxy of the GCG implementation were (1) the segregation of roles of shareholder, commissioner, 
and director; and (2) compliance level of rural banks/islamic rural banks in fulfilling the requirements of deposit 
insurance program such as compliance in the premium payment and compliance in the submission of the 
responsibility letter by the controlling shareholder, commissioner, and/or director. The variables were taken by 
considering the findings of IDIC review (2016) that the leading cause for the failure of rural banks/islamic rural 
banks is fraud done by the owners, commissioners and (or) directors. Some rural banks/islamic rural banks have 
a role duplication between the owner and commissioner, owner and director, or owner, commissioner and 
director. Moreover, the findings reveal that in several rural banks/islamic rural banks, the controlling shareholder, 
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commissioner, and (or) director did not submit the responsibility letter. 
Based on the above consideration, GCG elements took as variables to be tested as follows: 
a. Double position as shareholders and also as the boards; 
b. Double position as shareholders and directors; 
c. Double position as boards and directors; 
d. Non-compliant in the premium payment in terms of the total amount and the due date time; 
e. Non-compliant in the submission of the responsibility letter in the event of failure of rural banks/Islamic rural 

banks by the directors, boards, and controlling shareholders. 
As previously elaborated that the analysis of the impact of GCG implementation to the failure of rural 
banks/islamic rural banks used several independent variables, such as: 
a. Double position as shareholders and directors (X1) 
The variable reflects the role of concurrent position as shareholders and directors. The variable was taken into 
account to see the impact on the concurrent position to the failure of rural banks/islamic rural banks. As we all 
know that some directors, all rural banks/islamic rural banks are also the shareholders. This variable is taken to 
see how the effect of concurrent position in the failure of rural banks/islamic rural banks. As is known, that some 
members of the rural banks/islamic rural bank’s board of directors are from shareholders. Similar to the 
duplication of the roles of shareholders and boards, this roles duplication is also affecting the effectivity of GCG 
implementation because it can induce the conflict of interest.  
b. Double position as shareholders and commissioner (X2) 
The variable describes the role of concurrent position as shareholders and board members. The variable was 
taken into account to see the impact on the duplication of the roles to the failure of rural banks/islamic rural 
banks. Some board members of all rural banks/islamic rural banks are also the shareholders. The duplication of 
roles has undoubtedly affected the effectivity of GCG implementation because the role and responsibility 
between the shareholders and boards is different.  
c. Compliant in the premium payment in the correct amount (X3) 
The variable illustrates the level of compliance of rural banks/islamic rural banks in paying the premium in the 
correct amount. The variable was taken to see whether the level of bank compliance in paying the premium in 
the correct amount correlates with the level of rural banks/islamic rural banks failure. The premium is calculated 
at 0.01% of the deposits average within one semester. The period for the research was for the premium payment 
within the last five years. 
d. Compliant in the premium payment in a timely manner (X4) 
Similar to the variable of compliant in premium payment in the accurate amount, this variable describes the level 
of compliant of rural banks/islamic rural banks in premium payment in a timely manner, According to Article 12 
of IDIC Law, the premium payment for period I is due on January 31st at the latest and for the period II, it is due 
on July 31st at the latest. The variable was taken to see whether the level of compliant of the bank in paying the 
premium in a timely manner has a correlation in the level of rural banks/islamic rural banks failure. The 
premium payment period analysed was within the last 5 years period.  
e. Responsibility letter of directors (X5) 
The directors are also obliged to submit the statement letter according to the Article 9 of IDIC Law which 
include information on (i) commitment and willingness to comply with all requirements as stipulated in the IDIC 
regulation; (ii) willingness to hold accountable personally of any negligence and/or any legal violating acts that 
incur the loss and threaten the business of the bank; (iii) willingness to release and hand over the rights, 
ownership, management, and/or interests to IDIC in the event of failure of the banks which was then decided to 
be rescued or liquidated. The letter was submitted soon after the bank became a member of the deposit insurance 
program of IDIC. The variable was taken to see the level of compliance of the bank to the deposit insurance 
program of IDIC. 
f. Responsibility letter of the commissioners (X6) 
Similar to the controlling shareholders, the board member is obliged to submit the statement letter according to 
the Article 9 of IDIC Law which include information on (i) commitment and willingness to comply with all 
requirements as stipulated in the IDIC regulation; (ii) willingness to hold accountable personally of any 
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negligence and/or any legal violating acts that incur the loss and threaten the business of the bank; (iii) 
willingness to release and hand over the rights, ownership, management, and/or interests to IDIC in the event of 
failure of the banks which was then decided to be rescued or liquidated. The letter was submitted soon after the 
bank became a member of the deposit insurance program of IDIC. The variable was taken to see the level of 
compliance of the bank to the deposit insurance program of IDIC. 
g. Responsibility letter of the controlling shareholders (X7) 
According to Article 9 of IDIC Law, the controlling shareholders are obliged to submit a statement letter which 
include information on (i) commitment and willingness to comply with all requirements as stipulated in the IDIC 
regulation; (ii) willingness to hold accountable personally of any negligence and/or any legal violating acts that 
incur the loss and threaten the business of the bank; (iii) willingness to release and hand over the rights, 
ownership, management, and/or interests to IDIC in the event of failure of the banks which was then decided to 
be rescued or liquidated. The letter was submitted soon after the bank became a member of the deposit insurance 
program of IDIC. The variable was taken to see the level of compliance of the bank to the deposit insurance 
program of IDIC. 
h. Had classified as the bank in the special supervision (X8).  
The variable reflected whether the banks had classified as a bank in special supervision tend to become a failed 
bank. As mentioned earlier, there were rural banks/islamic rural banks that were classified as banks in special 
supervision for five times, before being announced as failed banks. 
In this research, the logit regression formula that will be developed is:  

Pi =  భభశ೐షೋ೔                                      (1) 
Ln (Pi ) = Zi = 𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2 + 𝛽3𝑋3 + 𝛽3𝑋3 + 𝛽4𝑋4 + … + 𝛽8𝑋8           (2) 

whereas: 
Pi : Probability of rural banks/islamic rural banks failure.  𝑋1 : Shareholder acting as director (1=yes, 0=no). 𝑋2 : Shareholder acting as commissioner (1=yes, 0=no). 𝑋3 : Compliant to the premium payment in the correct amount within the last 5 years (1=not comply, 0=comply). 𝑋4 : Compliant to the premium payment in a timely manner within the last 5 years (1=not comply, 0=comply). 𝑋5 : Directors submit the responsibility letter in the event of rural banks/Islamic rural banks failure (1=incomplete, 

0=complete). 𝑋6 : Commissioners submit the responsibility letter in the event of rural banks/Islamic rural banks failure (1=incomplete, 
0=complete). 𝑋7 : Shareholders submit the responsibility letter in the event of rural banks/Islamic rural banks failure (1=incomplete, 
0=complete). 𝑋8 : Bank had classified as bank in special supervision (1=yes, 0=no). 𝛽0 : Constant. 𝛽i : Slope coefficient of independent variable.  

5. Results and Discussions 
Even though the logit probabilistic model was the model that finally been chosen to be used in the research, there 
was a need for filtering the independent variables that were going to be used in the estimation of logit equation to 
enable the independent variables to clearly define the dependent variables. The filtering process of dependent 
variables was done through stepwise regression model with the result only 5 variables were through as predictor 
which are double position as shareholders and directors (X1); responsibility letter of directors (X5); responsibility 
letter of the commissioners (X6); and bank had classified as bank in special supervision (X8), have positive 
impact on the probability of the failure of the rural banks/islamic rural banks, while the compliance on the 
premium amount variable (X3) has negative impact of the failure of the rural banks/islamic rural banks. 
According to the regression output, the logit equation model in predicting the failure of rural banks/islamic rural 
banks is: 𝑃𝐢 = 𝟏(𝟏ା𝒆ష൫𝟏.𝟐𝟎𝟑𝟕𝑿𝟏ష𝟎.𝟕𝟏𝟒𝟑𝑿𝟑శ𝟏.𝟔𝟕𝟖𝟑𝑿𝟓శ𝟐.𝟎𝟒𝟑𝟐𝑿𝟔 శ 𝟓.𝟐𝟕𝟒𝟖𝑿𝟖 ష𝟔.𝟎𝟖𝟗𝟓൯)                  (3) 
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whereas: 
Pi :   Probability of rural banks/Islamic rural banks failure.  
X1 :   Duplication of roles of shareholders and directors. 
X3 :   Bank compliance on premium payment in a correct amount.  
X5 :   Incompleteness of responsibility letter submitted by directors. 
X6 :   Incompleteness of responsibility letter submitted by commissioners.  
X8 :   Bank was classified as the bank in the special supervision.  
 
Table 6. Logit Model 

Variable Coefficient Std. Error z-Statistic Prob. 
X1 1.203717 0.432052 2.786049 0.0053 
X3 -0.714321 0.334678 -2.134353 0.0328 
X5 1.678294 0.507054 3.309895 0.0009 
X6 2.043192 0.458608 4.455201 0.0000 
X8 5.274790 0.464790 11.34877 0.0000 
C -6.089469 0.460930 -13.21127 0.0000 

McFadden R-squared 0.632485 Mean dependent var 0.047520 
S.D. dependent var 0.212803 S.E. of regression 0.145375 

Akaike in-fo criterion 0.146765 Sum squared resid 40.34475 
Schwarz criterion 0.164177 Log likelihood -134.5270 

Hannan-Quinn criter. 0.153172 Deviance 269.0541 
Restr. Deviance 732.0892 Restr. log likelihood -366.0446 

LR statistic 463.0351 Avg. log likelihood -0.070249 
Prob(LR statistic) 0.000000    
Obs with Dep=0 1824 Total obs 1915 
Obs with Dep=1 91    

 
5.1 Result of Analysis  
1. Significance Test  
Likelihood Ratio (LR) test was done to find out whether the independent variables which were used at the same 
time have an impact on the dependent variables or not. In default H0 used was that the independent variables 
have no impact on the dependent variables, and H1 was that at least one independent variable affects the 
dependent variables. The test was done with an LR Stat probability value of alpha 5%. Based on the e-views test 
as in the above, the LR Prob is equal to 0.000, far smaller than the alpha 5%, hence the likelihood test suggested 
to reject the H0 and accept H1, which means in overall with LR Prob reaching 0, the model rejects the 
hypotheses 0 which indicates no impact of the independent variables to the dependent variables. In other view, at 
least one independent variable can have an impact to the dependent variables.  
2. Partial Test (Coefficient Significance) 
The significance perspectives on the six variables (including the intercept) used, all variables show a significance 
with an inaccuracy probability of 0 or close to 0. It shows that all variables have an impact on the probability of 
rural banks/islamic rural banks failure. Another interesting idea from this research is that the consistency of 
impact direction resulted from each variable. Variables such as role duplication of shareholders and directors (X1), 
incompleteness of responsibility letter submitted by directors (X5), incompleteness of responsibility letter 
submitted by commissioners (X6), and bank was classified as the bank in the special supervision (X8) have a 
positive impact on the probability of rural banks/islamic rural banks failure, while the compliance to premium 
amount variable has a negative impact on the failure of rural banks/islamic rural banks.  
3. Determination 
From the perspective of the determination equation, it shows a significant level of determination with the value 
of mc-Faden r squared closes to 63%. The amount is substantial for a logistic equation, where it shows the level 
of determination of the model to dependent variables is about 63%. 
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5.3 Odd Ratio 
Odd ratios for each variable can be calculated by: 𝑂𝑑𝑑 𝑅𝑎𝑡𝑖𝑜 𝑋௜ = 𝑒௕೔௑೔                                          (5) 

whereas: 𝑂𝑑𝑑 𝑅𝑎𝑡𝑖𝑜 𝑋௜ = 𝑂𝑑𝑑 𝑅𝑎𝑡𝑖𝑜 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒 𝑋௜ 𝑏௜ = 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑋௜ 
Based on the calculation of the formula it is known that the odds ratios for each variable are as follows: 
Table 7. Odd Ratio 

C X1 X3 X5 X6 X8

0.002 3.332 0.490 5.356 7.715 195.349
whereas: 
X1 : Duplication of roles of shareholders and directors  
X3 : Bank compliance on premium payment in an accurate amount  
X5 : Incompleteness of responsibility letter submitted by directors 
X6 : Incompleteness of responsibility letter submitted by commissioners  
X8 : Bank was classified as bank in special supervision.  
 

With the odd ratio above, it can be interpreted as follows: 
1. Bank’s opportunities, which are incomplete the letter of responsibilities from the commissioners to become 

a failed bank increases by 7.72 times compared to the bank whose complete of responsibilities letter from 
controlling shareholder. 

2. Bank’s opportunities, which are incomplete the letter of responsibilities from directors to become failed 
bank increases 5.36 times compared to the bank whose the responsibilities letter from directors, is 
complete. 

3. Bank’s opportunities with duplication role of shareholders and directors to become failed banks increased 
by 3.33 times compared to banks that did not have a duplication role of shareholders and directors. 

4. Bank’s opportunities that do not comply with paying the premium in the correct amount to become a bank 
failure increases by 0.49 times from the obedient bank to pay the premium in the correct amount. 

5. Opportunities for banks with special supervision status to become failed banks increase 195.35 times 
compared to banks that are not in special supervision status. This can be understood because to become a 
failed bank, and the bank must be paced in special supervision. 

5.4 Evaluation of Model  
Besides conducting the model evaluation statistically, the researchers also had evaluated on the output of the 
prediction model versus actual data. The evaluation was done by taking into account all value probabilities of 
five variables and made a comparison with the output of the prediction model to the actual data. With a 
probability value of each variables ranging between 1 or 0 (2 probabilities), so there will be 32 combinations. 𝑇𝐶 = 2! ∗ 2! ∗ 2! ∗ 2! ∗ 2! = 32                              (6) 
whereas:  
TC: Total Combination 
Combination and calculation of probability is done in excel software which created the following table of 
probability: 

Table 8. Result of Evaluation of Model with Actual Data  

Combination X1 X3 X5 X6 X8 Prob ≥ Cut off 
1 0 0 0 0 0 0.002261 No 
2 0 1 0 0 0 0.001108 No 
3 0 0 0 1 0 0.017187 No 
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4 0 1 0 1 0 0.008488 No 
5 0 0 1 0 0 0.011995 No 
6 0 1 1 0 0 0.005908 No 
7 0 0 1 1 0 0.085647 No 
8 0 1 1 1 0 0.043843 No 
9 1 0 0 0 0 0.007497 No 

10 1 1 0 0 0 0.003684 No 
11 1 0 0 1 0 0.055067 No 
12 1 1 0 1 0 0.027736 No 
13 1 0 1 0 0 0.038886 No 
14 1 1 1 0 0 0.019421 No 
15 1 0 1 1 0 0.237893 Yes 
16 1 1 1 1 0 0.132551 No 
17 0 0 0 0 1 0.306894 Yes 
18 0 1 0 0 1 0.17814 No 
19 0 0 0 1 1 0.773558 Yes 
20 0 1 0 1 1 0.625789 Yes 
21 0 0 1 0 1 0.703415 Yes 
22 0 1 1 0 1 0.537254 Yes 
23 0 0 1 1 1 0.948182 Yes 
24 0 1 1 1 1 0.899573 Yes 
25 1 0 0 0 1 0.596051 Yes 
26 1 1 0 0 1 0.419389 Yes 
27 1 0 0 1 1 0.919252 Yes 
28 1 1 0 1 1 0.847859 Yes 
29 1 0 1 0 1 0.887687 Yes 
30 1 1 1 0 1 0.794621 Yes 
31 1 0 1 1 1 0.983865 Yes 
32 1 1 1 1 1 0.967586 Yes 

 
Table 8 shows that 32 combinations that were created, 16 of them had given a probability value ≥ cut off (18%). 
In order to evaluate the output, the 16 combinations of the value of independent variables were compared to the 
actual data.  
Table 9. Comparison of Probability Based on Model and Actual Data  

Combination X1 X3 X5 X6 X8 
Total 

Identification
Total Successful 

Identification 
Model-based 
Probability 

Actual Data-based 
Probability 

1 0 0 0 0 1 54 18 0.306894 0.333333 
2 0 1 0 1 1 6 2 0.625789 0.333333 
3 0 1 1 0 1 5 2 0.537254 0.4 
4 1 1 0 0 1 7 4 0.419389 0.571429 
5 0 0 1 0 1 5 3 0.703415 0.6 
6 1 0 0 0 1 10 6 0.596051 0.6 
7 0 0 0 1 1 8 6 0.773558 0.75 
8 0 1 1 1 1 15 12 0.899573 0.8 
9 0 0 1 1 1 9 9 0.948182 1 

10 1 0 0 1 1 3 3 0.919252 1 
11 1 1 0 1 1 2 2 0.847859 1 
12 1 1 1 0 1 1 1 0.794621 1 
13 1 0 1 1 1 3 3 0.983865 1 
14 1 1 1 1 1 2 2 0.967586 1 
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of shareholders and directors of rural banks/islamic rural banks; (4) the condition of rural banks/islamic 
rural banks status whether it has been previously classified as in special supervision. Meanwhile, another 
variable which is the compliance level of rural banks/islamic rural banks in the payment of premium to 
IDIC in the correct amount has been defined to have a negative impact to the probability of rural 
banks/islamic rural banks failure.  

6.2 Recommendation 
Based on this research, we would like to suggest the following recommendations: 
1. The establishment of policy on the prohibition of roles duplication for shareholders and directors of rural 

banks/islamic rural banks; 
2. Dismissing the exception for rural banks/islamic rural banks that are currently exempted their financial 

report to be audited by the public accountant; 
3. Applying a sanction for controlling shareholders/directors of rural banks/islamic rural banks who did not 

submit the responsibility letter to IDIC on (i) commitment and willingness to comply with all regulations as 
stipulated in the IDIC regulations; (ii) willingness to behold responsible personally on the negligence or the 
Law violating acts that caused a loss to the bank or threatening the business of the bank; (iii) willingness to 
release and hand over all rights, ownership, management, and/or interests in the event of failed bank and 
decided to be rescued or liquidated; and 

4. Improvement of supervision by IFSA with more focus on the GCG implementation. 
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