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ABSTRACT
The small proportion of Islamic banking assets resulted in overlooked Indonesia Islamic banking in systemic risk. However, its declining performance suggested that banking authority should monitor Islamic banking for systemic risk prevention. This study applied a logit models in detecting systemic risk in Indonesia with data sources from the Islamic banking statistics, including bank run, contagion, credit risk, liquidity risk and capital adequacy risk with the aim of which variables useful for detecting systemic risk. The results showed that only a contagion could detect systemic risk in the negative direction at the detection accuracy of 86.64% and satisfied good of fit test. It was different from previous studies on conventional banking in which only banks run and contagion affected systemic risk in positive direction or on islamic banking only liquidity risk and bank run affected systemic risk in the positive direction  in use of multiple regression. The movement of studied variables in the movement of systemic risk variable was 37.07%, whereas the rest variables was not detected  in this study. This work contributed to the Islamic bankers and the central bank in maintaining endogenous risk, particularly contagion and the proportion of loans / liabilities with other banks toward total loans to avoid systemic risk and to mitigate systemic risk consequences in order to protect bank from systemic effect.
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1. The Background of Study 
Danareksa Research Institute's Banking Pressure Index (BPI) and Bank Indonesia's Financial Stability Index (FSI) detected the financial crisis of 1997 and 2008. However, both had flaws, i.e., the former underwent insufficient availability of reports and composition of underlying variable, and the latter did not use contagion and bank run variables. Financial crisis, banking crisis, systemic financial crisis, systemic banking risk, systemic banking crisis, systemic risks of banking, and acute financial instability were synonymous with systemic risk in financial management. Frequently, they were used interchangeably in previous studies (Alfiana et al., 2015) and those related to the terms associated with systemic risk. Alfiana et al. (2016a) and Alfiana and Permatasari A (2016b) examined effects of exogenous and endogenous risks on systemic risk in Indonesia by using conventional banking data and of endogenous risks on systemic risks in Islamic banking by using multiple regression without logit model/ logit regression. Yucel (2012) revealed 124 popular methods of early warning indications including the use of logit regression. Study on Islamic banking was performed because of existing gaps.

The first gap related to Islamic banking condition, such as:
(1) The number of Islamic bank increased but Islamic banking assets declined;

(2) Islamic banking assets underwent negative growth from 2011  to April 2016 (latest data);

(3) Proportion of Islamic banking assets declined in comparison to conventional banking from 2012 to present; 
(4) Financial performance of Islamic banking was lower than of conventional banks in terms of capital adequacy risk, return on assets, net operation margin, and inefficiency.

The second gap related to the definition of systemic banks in Act No. 9 in 2016 on the prevention and management of financial system crisis. This regulation stated that systemic bank was those could lead to both operational and financial failures, either partial or total, of other banks or financial services because of their big size of assets, capital and liabilities, network or complexity of transactions on banking services, and linkages with other financial sectors if the bank(s) underwent disruption or failure. Definition of systemic bank referred to the systemic banks associated with major asset. In the contrary, De Bandt and Harmann (2000) suggested that systemic events should be prioritized because it would produce interference.  So the bank's big assets did not cause problems to the financial system unless systemic events happened. Thus, Islamic banking assets of below 4% in comparison to conventional banking affected systemic risk. The two gaps above encouraged authors to detect systemic risks using logit regression based on endogenous risk.

(1) Risks in banking institutions, such as credit risk, capital adequacy risk and liquidity risk.
(2) Systemic event, i.e., bank run.
(3) Interbank interaction, i.e., contagion.

Islamic banking assets accounted for 4 percent, far lower than conventional banking assets. However, because of its persistently declining performance, it would result in thorough disrupted performance of banking. Interbank lending and borrowing or payments would affect the financial system performance and eventually led to systemic risk considering banking assets accounting for 75% of the system assets.
The purpose of this study was to detect systemic risks in Islamic banking by way of detecting credit risk, capital adequacy risk, liquidity risk, bank run and contagion using logit regression and secondary data from Islamic banking statistics.

Novelty of this study was the use of logit regression to detect systemic risks in Indonesian Islamic banking by use of proxy of systemic risk, i.e., financing declining during the study period. This proxy was one of six systemic risk proxies Alfiana et al. (2015) discussed. 

This study was conducted to fill the absence of research on systemic risk of Islamic banking. It would be useful for the management of Islamic banking, central bank and financial services authority in maintaining banking risks and enriching collection of systemic risk studies in Indonesia for observers and researchers.

2. Literature review
2.1. Systemic risk
Systemic risk defined as potential instability resulted from interference transmitted (contagion) to part or all of the financial system due to interaction of the size, business complexity and linkage among institutions and / or financial markets as well as the tendency of excessive behaviour of financial actors / institutions to follow economic cycle (procyclicality) (Bank Indonesia, 2014).

Effects of the systemic risk included

(1) distorted supply of credit and capital to the real economy (Adrian and Brunermeir, 2009)

(2) potential adverse consequences of credit availability to the real economy (Adrian and Brunermeir, 2011)

(3) decrease in intermediated supply of capital to the real economy (Acharya (2009) in Eijffinger (2009))
(4) decrease in credit availability potentially affecting real economy (Acharya, 2011b)

Of the 4 effects of systemic risks above, the decline in credit / financing used as a proxy of systemic risk in accordance with Alfiana et al. (2015a).
2.2. Endogenous risk
Hauben, Kakes and Schinasi (2004) and Schinasi (2005) broke financial instability risks into endogenous and exogenous. Endogenous risk was of dependence on measures for the components in the financial system and, subsequently, including the risks in the financial system. Bank Indonesia (2007) suggested that endogenous risk was financial instability source. Hauben, Kakes and Schinasi (2004), and Schinasi (2005) argued that endogenous risks in the financial system had three types, namely, endogenous risk by institutions, markets and infrastructures. Credit risk, capital adequacy risk and liquidity risk belonged to risk by financial institution, contagion belonged to risk by markets and bank runs belonged to risk by infrastructure.

3. Methodology
Combined descriptive and verificatory studies applied in this study used secondary data from Islamic banking statistics starting from January 2010 to April 2016 (76 months). This study applied a logit regression with independent variables of credit risk, capital adequacy risk, liquidity risk, bank runs and contagion, while dependent variable was systemic risk.
The proposed hypotheses partially operate as follows:
H1: Credit risk could detect systemic risk

H2: Capital adequacy risk could detect systemic risk

H3: Liquidity risk could detect systemic risk

H4: Bank runs could detect systemic risk

H5: Contagion could detect systemic risk

The simultaneously operating hypothesis was:

H6: Credit risk, capital adequacy risk, liquidity risk, bank run and contagion simultaneously operating could detect systemic risk

Logit Regression Model
The logit mode generation was:
        p

Ln ----- = β0+ β1 credit risk + β2 capital adequacy risk + β3 liquidity risk + β4 Bank run + β5 Contagion  + ε

     1-p
p = Opportunity occurrence of systemic risk



p

P =   ----------------------------------------------------------------------------------------

1 + e – (β0+ β1 credit risk + β2 capital adequacy risk + β3 liquidity risk + β4 Bank run + β5 Contagion )
The framework was as follows: 
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Figure 1. Framework
4. Results and discussion
Research Data Overview USING Islamic banking data in Indonesia was as follows: 
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Figure 2 : The movement of systemic risk

Sources : Islamic Banking Statistic,  Jan 2010- Apr 2016


[image: image3.emf].020

.025

.030

.035

.040

.045

.050

.055

.060

2010 2011 2012 2013 2014 2015 2016

CREDIT RISK


Figure 3 : The movement of credit risk

Sources : Islamic Banking Statistic,  Jan 2010- Apr 2016
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Figure 4 : The movement  of liquidity risk
Sources :  Islamic Banking Statistic, Jan 2010-Apr 2016
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Figure 5 : The movement of capital adequacy risk

Source : Islamic Banking Statistic,  Jan 2010- Apr 201
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Figure 6 : The movement of bank run

Sources : Islamic Banking Statistic, Jan 2010-Apr 2016
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Figure  7 : The movement of  contagion
Sources : Islamic Banking Statistic, Jan 2010-Apr 2016

Figures above presented changes of each studied variable during research period. Data process presented in the following table:
Table 1 :  Results of Indonesian Islamic banking logit regression 
                Coefficients, Z statistics and probability 
	Variable
	Coefficient
	Error Std.
	z-Statistic
	Prob.  
	Conclusion

	C
	-5.911980
	15.66889
	-0.377307
	0.7059
	

	CREDIT RISK
	-27.93288
	69.49654
	-0.401932
	0.6877
	Ho accepted

	LIQUIDITY RISK
	22.58773
	16.73039
	1.350102
	0.1770
	Ho accepted

	 CAPITAL ADEQUACY RISK
	-14.46827
	50.68483
	-0.285456
	0.7753
	Ho accepted

	BANK RUN
	-30.99898
	20.98690
	-1.477063
	0.1397
	Ho accepted

	CONTAGION
	-286.5341
	135.4254
	-2.115808
	0.0344
	Ho rejected


Source : Data processing
Table 2    McFadden R square Test,   LR  Test, H-R Statistic and Accuracy Rate of 
                Prediction 
	
	Value 
	Prob
	Conclusion

	McFadden R Square
	0.370720
	
	

	LR Test
	20.49806
	0.0010
	Ho rejected

	H-L Test
	2,1173
	0,9772
	Ho rejected

	Correctly predicted in percentage
	86,84%
	
	Accurate


Source: Data processing
Logit Regression Model formed: 
       p

Ln ----- =   -5.911- 27.932 credit risk – 14.468  capital adequacy risk + 22.587 liquidity risk 
     1-p        –  30.998 Bank   run – 286.534 Contagion  + ε

      p = Probability of systemic risk



p

P = -------------------------------------------------------------------------------------------------------------

      1 + e  (-5.911- 27.932 credit risk– 14.468  capital adequacy risk + 22.587 liquidity risk –  30.998 Bank   run – 286.534 Contagion )
As Table 1 shows, contagion probability was 0.0344 according to z test. It was lower than α value of 0.05. Hence, Ho rejected and Hi accepted. It implied that contagion detected systemic risk, whereas Credit Risk, capital adequacy risk, liquidity risk, and bank runs  could not  detect systemic risk, because  probability was higher than or equal to α value of 0.05. Ho accepted, this revealed that the variable  could not  detect systemic risk

Table 2 showed statistic LR of 0.0010, lower than α value of 0.05. Hence, hypothesis was that Ho rejected and Hi accepted. It means, simultaneously operating Credit Risk, capital adequacy risk, bank runs, liquidity risk and contagion could detect systemic risk.

Table 2 presented that McFadden R square pointed to 0.3707 or 37.07%. It means that contribution of movement of credit risk, liquidity risk, capital adequacy risk, bank run, and transmission could detect changes in systemic risk, whereas the rest was under influence of variables this study examined.

Table 2 presented Hosrmer-Lemeshow's accuracy model test (HL test) of 0.9772, which was higher than α value of 0.05. Hence, ho accepted. This model did fit and was able to predict observation value or matched with observation data.

Table 2 exhibited correct prediction of 86.64%, implying that the prediction accuracy score of the logit model was 86.64%. The better the score was, the better the model would be.
A previous study presented in Table 3 showed that credit risk positively and negatively affected systemic risk in conventional banking and in studies on Indonesian Islamic banking, credit risk did not affect / could not  detect Systemic Risk. The results were in accordance with Alfiana and Anggiani Permatasari (2016). Gonzalez & Hermosillo (1999) concluded that the downfall of a bank was due to credit risk conditions. In addition, Hauben et al (2004) mentioned that credit risk was one potential source of financial instability. In the studies credit risk operated simultaneously with variables to detect systemic risk but, statistically, it did not significantly operated in z test.
Table 3:  Directional relationship between   systemic risk and other variables from
              previous studies 
	Name
	Credit Risk
	Liquidity Risk
	Capital  Adequacy Risk
	Bank Run
	Contagion

	Kaminsky and Reinhart (1999: 9)
	
	
	
	+
	

	Glick and Hutchison (1999: 36)
	
	
	
	
	

	Gonzalez and Hermosillo (1999: 48-49)
	+
	+
	
	
	

	Edison (2003: 57)
	
	+
	
	+
	

	Cihak and Slaeck (2007: 22&26)
	+/ -
	
	
	
	

	Moshirian and Wu (2009: 25)
	
	
	
	
	

	Poghosyan and Cihak (2009: 20)
	+/-
	
	+
	
	+

	Oet, Bianco, Gramlich Ong (2013: 13&14)
	_ 
	
	+
	
	+

	Alfiana, Erni, Sutisna, Dian (2015a: 1)
	+/-
	
	
	
	

	Alfiana  Erni, Sutisna, Dian(2015b: 1)
	
	
	
	+/-
	

	Alfiana (2015c: 1)
	
	
	
	
	+/-

	Alfiana (2016a: 1)
	
	
	+/-
	
	

	Alfiana (2016b: 1)
	
	+/-
	
	
	

	Alfiana, Vincentia, Aryanti  (2016c: 1)
	
	
	
	+
	+

	Alfiana, Ernie, Sutisna, Dian (2016d: 1)
	
	
	
	+
	+

	Alfiana and Anggiani Permatasari (2006e: 1)
	
	+
	
	+
	


Source : Alfiana, Vincentia, Aryanti (2016), Alfiana, Ernie Tisnawati Sule, Sutisna, Dian Masyita (2016), Alfiana and Anggiani Permatasari (2016)
Table 3 showed that capital adequacy risk affected or could detect systemic risk in positive and negative direction. However, in Indonesian  Islamic banking, capital adequacy risk could not  detect systemic risk. It was not in accordance with Kakes and Schinasi (2004) and Schinasi (2005), saying, capital adequacy risk was one of possible sources of financial instability. in this study capital adequacy risk simultaneously operated with variables affecting systemic risk but, statistically, it insignificantly operated in  Z test.

Table 3 presented that liquidity risk positively and negatively affected systemic risk. According to Alfiana and Anggiani Permatasari (2016), liquidity risk had positive effect in Indonesian Islamic banks in line with Gonzalez and Hermosillo (1999), Edison (2003), and Alfiana (2016b). The suggestion was parallel to Gonzalez and Hermosillo (1999) and Hauben et al (2004) that downfall of a bank resulted from credit risk and credit risk was one of possible source of financial instability, respectively. Liquidity risk  could not  detect Systemic risk and, statistically, insignificantly operated in Z test yet simultaneously operated with liquidity risk, which could affect/ detect systemic risk.

Table 3 showed that the bank runs positively and negatively affected systemic risk. But, Alfiana and Anggiani (2016) pointed out that bank run positively affected Indonesian Islamic banking. Bell (2000) employed bank run as a key indicator of banking crisis and Kamisky (1999) suggested that bank run preceded it. Hauben, Kakes Dan Schinasi (2004) and Schnasi (2005) proposed that collapse in confidence led to run and was one of potential sources of financial instability. However, this study showed that bank run  could not  detect systemic risk.

Table 3 exhibited that contagion positively and negatively affected systemic risk. Contagion did not affect/ could not  detect systemic risk in Indonesian Islamic banking (Alfiana and Anggiani Permatasari, 2016). Contagion was the core of systemic risk (Djikman: 2010). Hauben, Kakes, and Schinasi (2004) and Schinasi (2005) proposed that contagion was one of possible sources of financial instability. This study provided evidence that contagion could detect systemic risk in negative direction in accordance with Alfiana (2015).
5. Conclusion
Credit risk, capital adequacy risk, liquidity risk, bank runs and contagion variables and systemic risk fluctuated during the terms of study.* All simultaneously operating variables  affected / could detect systemic risk but only contagion could detect systemic risk in negative direction in Indonesian Islamic banking. Practitioners of Islamic banking, Bank Indonesia and the Government expectedly paid attention and maintained the endogenous risk, which was the core of management for review in order to avoid and alleviate systemic risk. Alfiana et al. (2016), which studied variables affecting or potentially detecting systemic risk both in conventional and Islamic banking, denoted difference in results of the banks. Similar results were also observed in the use of the same data and different methods, i.e., multiple and legit regressions.
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