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Impact Of Exogenous And Endogenous Risks On
Systemic Risk In Indonesian Banking
Alfiana, Ernie Tisnawati Sule, Sutisna, Dian Masyita
Abstract: Weaknesses of the Banking Pressure Index and Financial Stability Index as an early detection system were not to involve contagion and bank
run. This study aimed at determining impacts of endogenous and exogenous risks on systemic risks. It was a descriptive verificatory study using monthly
secondary data of 2011-2014 and multiple regressions. Utilizing credit risk, liquidity risk, market risk, capital adequacy risk, contagion, bank run, inflation,
BI rate, exchange rate and systemic risk variables of the 2011-2014 period, it turned out that only endogenous risks of contagion and bank run variables
impacted on systemic risk in Indonesian banking. The result showed that after the test of classical linear regression assumption, credit risk, capital
adequacy risk, contagion, bank run and inflation variables simultaneously impacted on systemic risk and contributed to the movement of systemic risk.
However, our findings suggested that only contagion (CONT), bank run (BR), and inflation (INF) variables significantly impacted on systemic risk in a
positive direction.
Index Terms: bank run, contagion, multiple regressions, systemic risk.
————————————————————

1. INTRODUCTION
Endogenous and exogenous risks typically used in financial
instability. Multiple sources and invulnerabilities of endogenous
risk originated in institution, market and infrastructure, and of
exogenous risk consisted of macroeconomic disturbances and
event risks (Schinasi, 2005). Sources of endogenous and
exogenous risks had potentials to cover weaknesses of the
Danareksa Research Institute's Banking Pressure Index (BPI)
and the Bank Indonesia's Financial Stability Index (FSI), both
of which pointed out similarity regarding Indonesian financial
crisis of the 1997-2008 period in that they exceeded the
specified thresholds, as Alfiana et al. (2016) investigated. As
an early detection system of banking crisis, financial crisis or
financial instability in a given country, weaknesses of those
indices were not to involve contagion and bank run. The
former was the core of systemic risk (Djikman, 2010) and the
latter associated with systemic risk (Billio et al., 2012), a
classic example of systemic risk (Schwarcz, 2008), and
primary banking crises indicator (Bell, 2000), which preceded
the crisis (Kaminsky, 1999). This study employed contagion
and bank run variables in addition to the frequently used
banking risk and macroeconomics variables. This study aimed
at determining overview of systemic risk (CRERED), credit risk
(CR), liquidity risk, (LR), market risk (MR), capital adequacy
risk (CAR), contagion (CONT), bank run, (BR), inflation (INF),
interest rate (INT) and exchange rate (ER) during study
period. Besides, it also aimed at determining significant
simultaneous and partial effects of credit risk (CR), liquidity risk
(LR), market risk (MR), capital adequacy risk (CAR), contagion
(CONT), bank run (BR), inflation (INF), interest rate (INT), and
exchange rate (ER) on systemic risk (CRERED). In one hand,
this study had theoretical usefulness of contributing to the
development of management science, in particular, the study
of banking and financial management. In another hand, this
study had practical expected usefulness of becomin g (1) an
input and evaluation materials for banking practitioners in
order to avoid financial instability that banking performance
brought about; (2) an input for the Bank Indonesia in making
its policies and for Financial Services Authority as the financial
controller; and (3) a comparative model for future study in the

————————————————
 Alfiana, Ernie Tisnawati Sule, Sutisna Dian Masyita
Padjadjaran University, Bandung, West Java, Indonesia
 E mail: alfiana.dra@widyatama.ac.id

related field in terms of framework, methodology and findings
by either systemic risk researchers or observers

2.

LITERATURE REVIEW

2.1 Endogenous Risk
The endogenous risk was a risk, which always got along the
financial system. This risk depended on behaviours of financial
system components. According to Hauben, Kakes and
Schinasi (2004), Schinasi (2005), and the Bank Indonesia
(2007), the endogenous risk was a financial instability source.
Stability of the financial system was required to avoid systemic
risk. Therefore, all possible sources of instability in the
financial system were systemic risk sources. Hauben et al
(2004) and Schinasi (2005) advocated that endogenous risk in
a financial system consisted of 3 components — institution,
market, and infrastructure. Endogenous risk of financial
institution included credit, liquidity, market and capital
adequacy risks. In the meanwhile, endogenous risk of the
financial market and financial infrastructure included contagion
and bank run, respectively.
2.2 Exogenous Risk
The exogenous risk was a risk emerging beyond financial
system. Financial system components were not controlling
their behaviours and the behaviours did not influence the
components. Hauben, Kakes and Schinasi (2004), (Schinasi,
2005), and the Bank Indonesia (2007) explained that
exogenous risk was a financial instability source. Stability of
the financial system was required to avoid systemic risk.
Therefore, all possible sources of instability in the financial
system represented systemic risk sources. Hauben
et
al,
(2004), Schinasi (2005) broke exogenous risk into
macroeconomic disturbances and event risks. Technology
innovation, oil price shock, oil price fluctuations, a sudden
change of market sentiment, fiscal and monetary policy
imbalance, and trade restriction introduction and its abrupt
withdrawal were examples of economics disturbances.
Hauben et al (2004) and Schinasi (2005)) also supported that
framework for the maintenance of financial system stability
used macroeconomic model, which could also run to monitor
and analyse the systemic risk. Evans et al. (2000), employed
macroprudential analysis with macroeconomic indicators of
inflation (volatility in inflation), interest and exchange rates
(volatility in interest and exchange rates). Event risks broke
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into (1) natural disaster, (2) political event and (3) large
business failure. All the three could ruin market trust and
create imbalance, adversely influencing the overall financial
system.
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Multiple Regression Model
CRERED= β0 + β1CR + β2LR + β3MR + β4CAR + β5CONT +
β6BR + β7INF + β8INT + β9ER + ε

2.3 Systemic Risk
Systemic risk was defined as disruptive risks on financial
service induced by reductions in all or part of financial system
potentially leading to serious negative consequences for real
economics (International Monetary Fund (IMF), Financial
Board Stability (FBS), and Bank for International Settlements
(BIS) for G20 in Caruana (2010: 2)).
Effects of systemic risk included:
1. Distorted credit and capital supplies to the
(Adrian and Brunnermeier, 2008)
2. Potentially harming credit adequacy to the
(Adrian and Brunnermeier, 2011)
3. Reduced intermediate capital supply to the
(Acharya, 2009) in Eijffinger, (2009).
4. Leading to decreased credit adequacy
influence the real economy (Acharya, 2011).

real economy
real economy
real economy
potential to
Figure 1: Framework

Of all the above effects of systemic risk, a slowdown in credit
can be appointed as a proxy of systemic risk in accordance
with Alfiana et al. (2015).

4 ANALYSIS OF RESULT AND DISCUSSION
Overviews of studied data were as follow:

3 METHODOLOGY

CR

This was a descriptive verificatory study using monthly
secondary data from statistics of the Bank Indonesia and
Indonesian Central Statistics Bureau 2011-2014 on Indonesian
banking because banking assets accounted for 75-80% of
total Indonesian financial system assets. Data processing
applied multiple regressions. Independent variables consisted
of credit risk, liquidity risk, market risk, capital adequacy risk,
contagion, bank run, inflation, BI rate and exchange rate
variables, whereas dependent variable only included systemic
risks. Proposed hypotheses were as follow:
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Figure 2. The movement of credit risk
Source: Data processing results from Indonesian
banking statistics July 2011 - November 2014.

Partial
Endogenous Risk
H1.1 : Credit risk significantly impacted on systemic risks.
H1.2 : Liquidity risk significantly impacted on systemic risks.
H1.3 : Market risk significantly impacted on systemic risks.
H1.4 : Capital adequacy risk significantly impacted on systemic
risk.
H2 : Contagion significantly impacted on systemic risks.
H3 : Bank run significantly impacted on systemic risks.
Exogenous Risk
H4.1 : Inflation significantly impacted on systemic risks.
H4.2 : Interest rate significantly impacted on systemic risks.
H4.3 : Exchange rate significantly impacted on systemic risks.
Simultaneous
H5 : Credit risk, liquidity risk, market risk, capital adequacy
risk, contagion, bank run, inflation, and interest and exchange
rates simultaneously and significantly impacted on systemic
risks.
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Figure 3. The movement of liquidity risk
Source: Data processing results from Indonesian
banking statistics July 2011 - November 2014.
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Figure 4. The movement of market risk
Source: Data processing results from Indonesian
banking statistics July 2011 - November 2014.
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Figure 8. The movement of inflation
Source: Data processing results from Indonesian
banking statistics July 2011 - November 2014.
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Figure 5. The movement of capital adequacy risk
Source: Data processing results from Indonesian
banking statistics July 2011 - November 2014.
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Figure 9. The movement of interest rate
Source: Data processing results from Indonesian
banking statistics July 2011 - November 2014.
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Figure 6. The movement of contagion
Source: Data processing results from Indonesian
banking statistics July 2011 - November 2014.
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Figure 11. The movement of exchange rate
Source: Data processing results from Indonesian
banking statistics July 2011 - November 2014.
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Figure 7. The movement of bank run
Source: Data processing results from Indonesian
banking statistics July 2011 - November 2014.
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Figure 12. The movement of systemic risk
Source: Data processing results from Indonesian
banking statistics July 2011 - November 2014.
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Those graphics represent changes in each of variables that
systemic risk influenced. Data processing results present in
below tables.
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credit risk, capital adequacy risk, contagion and bank
run, contributed to the movement of systemic risk by
60.89% and other variables beyond this study
impacted on the rest. The higher coefficient of
determination, the better the model was in the
elucidating correlation between independent and
dependent variables.

Table 1 Coefficients of multiple regressions, t-Statistics, and
Probability before and after the test of Classical Linear
Regression (CRL) Assumption

Table 3 Directional relationship between systemic risk and
other variables from previous studies

Source: Data processing results
Table 2 R2 Test and F Test before and after the test of
Classical Linear Regression (CRL) Assumption

Source: Data processing results
Source: Alfiana et al (2016)
1. Table 1 and Table 2 before the test of Classical Linear
Regression (CRL) Assumption
a. Presented that independent variables simultaneously
impacted on the movement of systemic risk, as shown
by F test of 6.3900 with a probability of 0.000 and
shown by statistical analysis, and only contagion and
bank run significantly impacted on systemic risk in a
positive direction. Liquidity risk impacted on systemic
risk with the significance of 10%.
b. Movement of independent variables, such as credit
risk, liquidity risk, market risk, capital adequacy risk,
contagion, bank run, inflation, interest rate and
exchange rate contributed to the movement of
systemic risk of 64.9% and other variables beyond this
study impacted on the rest.
2. Table 1 and Table 2 after the test of Classical Linear
Regression (CRL) Assumption including Normality Test,
Multicollinearity Test, Heteroscedasticity Test, and
Autocorrelation Test,
a. Only independent variables, such as credit risk, capital
adequacy risk, contagion, bank run and inflation,
simultaneously impacted on systemic risk as seen from
F test result by 10.90171 with a probability of 0.000. In
the meantime, t-statistics test showed that contagion
and bank run variables significantly impacted on
systemic risk in a positive direction. Inflation impacted
on systemic risk with the significance of 10%.
b. The movement of independent variables, such as

Based on previous studies in Table 3, credit risk (CR) variable
positively and negatively influenced systemic risk variables.
Gonzalez and Hermosillo (1999a)'s study found that bank
collapse occurred due to credit risk condition, so did Hauben
et al (2004), and Schinasi (2005) suggesting that credit risk
was one of the possible sources of financial instability. The
Bank Indonesia (2007) and Evan et al. (2000) monitored
financial stability to measure risk pressure potentially arising,
particularly systemic or crisis-inducing disturbances.
Monitoring microprudential indicators suggested potential
credit risk of the financial institution. In this study, credit risk,
simultaneous with other variables, influenced systemic risk but
it did not significantly influence systemic risk according to t
test. Table 3 shows that liquidity risk (LR) positively and
negatively influences systemic risk variables. Gonzalez and
Hermosillo (1999a)'s study found that bank collapse occurred
due to liquidity risk condition, so did Hauben et al (2004) and
Schinasi (2005) suggesting that liquidity risk was one of the
possible sources of financial instability. The Bank Indonesia
(2007) and Evan et al. (2000) monitored financial stability to
measure potentially emerging risk pressure, in particular,
systemic or crisis-inducing disturbances. This study put aside
liquidity risk because of high correlation to other independent
variables and of complying with collinearity test. Table 3
indicates that market risk (MR) positively influences systemic
risk variables. Gonzalez and Hermosillo (1999a)'s study found
that bank collapse occurred due to market risk condition, so
80
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did Hauben et al (2004), and Schinasi (2005) suggesting that
market risk was one of the possible sources of financial
instability. The Bank Indonesia (2007) and Evan et al. (2000)
monitored financial stability to measure potentially emerging
risk pressure, in particular, systemic or crisis-inducing
disturbances. This study put aside market risk because of not
fulfilling data normality test. Table 3 suggests that capital
adequacy risk (CAR) positively and negatively influences
systemic risk variables. Hauben et al. (2004) and Schinasi
(2005) suggested that capital adequacy risk is one of the
possible sources of financial instability. In this study, capital
adequacy risk, simultaneous to the other variables, influenced
systemic risk despite its statistical insignificance according to T
test. Table 3 points out that Contagion (CONT) positively and
negatively influences systemic risk variables. Contagion was
the core of systemic risk (Djikman, 2010). Hauben et al (2004)
and Schinasi (2005) suggested that contagion was one of the
possible sources of financial instability. The Bank Indonesia
(2007) and Evan et al. (2000) monitored financial stability to
measure potentially emerging risk pressure, in particular,
systemic disturbance or crisis-inducing disturbances. In this
study, contagion, simultaneous to other variable, influenced
systemic risk and, partially based on the t-statistic test,
significantly influenced systemic risk in a positive direction.
Table 3 displays that bank run (BR) positively and negatively
influences systemic risk variables. Bell (2000) utilized bank run
as a primary indicator of the banking crisis. Kaminsky (1999)
expressed that bank run preceded banking crisis. Hauben et al
(2004) and Schinasi (2005) mentioned that collapse of
confidence leading to bank run was one of the possible
sources of financial instability. In this study, bank run, together
with another variables, influenced systemic risk and, partially
based on the t-statistic test, significantly influenced systemic
risk in a positive direction. Table 3 pointed outs that inflation
(INF) positively and negatively influences systemic risk
variables. Hauben et al (2004) and Schinasi (2005) suggested
that macroeconomic disturbance was one of the possible
sources of financial instability. The Bank Indonesia (2007) and
Evan et al. (2000) monitored financial stability to measure
potentially emerging risk pressure, in particular, systemic or
crisis-inducing disturbances. In this study, inflation, together
with another variables, influenced systemic risk and, partially
based on the t-statistic test, significantly influenced systemic
risk in a positive direction at α = 10%. Table 3 points out that
interest rate (INT) positively and negatively influences
systemic risk variables. Gonzalez and Hermosillo (1999)
engaged in interest rate to detect bank collapse. Hauben et al
(2004) and Schinasi (2005) suggested that macroeconomic
disturbances were one of the possible sources of financial
instability. The Bank Indonesia (2007) and Evan et al. (2000)
monitored financial stability to measure potentially emerging
risk pressure, in particular, systemic or crisis-inducing
disturbances. In this study, interest rate failed in satisfying
Data Normality Test so as to be excluded from the equation.
Table 3 expresses that exchange rate (ER) positively and
negatively influences systemic risk variables. Gonzalez and
Hermosillo (1999) used the exchange rate to detect bank
collapse. Hauben et al (2004) and Schinasi (2005) suggested
that macroeconomic disturbance was one of the possible
sources of financial instability. The Bank Indonesia (2007) and
Evan et al. (2000) monitored financial stability to measure
potentially emerging risk pressure, in particular, systemic or
crisis-inducing disturbances. Reinhart and Rogoff (2009)
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proposed that real exchange rate constituted early warning
indicator of banking and currency crises. This study excluded
exchange rate from the equation because of high correlation
to other independent variables and of complying with
collinearity test.

5.

CONCLUSION

Systemic risk during study period fluctuated along with
fluctuation of credit risk (CR), liquidity risk, (LR), market risk
(MR), capital availability risk (CAR), contagion (CONT), bank
run (BR), inflation (INF), interest rate (INT) and exchange rate
variables (ER). All the variables simultaneously and
significantly influenced Systemic Risk but this study only used
credit risk (CR), capital availability risk (CAR), contagion
(CONT), bank run (BR), and inflation variables (INF) in order to
comply with data normality test and multicollinearity test. All the
variables simultaneously impacted on systemic risk although
only contagion (CONT), bank run (BR), and inflation variable
(INF) variables significantly impacted on systemic risk in a
positive direction at α = 5%, α = 5%, and α = 10%,
respectively. This result was an innovation for and contributing
to Indonesian economics because Indonesia did not have the
law of Financial System Safety Net as a legal basis in case of
bank failure and, subsequently, its systemic impacts. In order
to avoid systemic risk in the financial system, banking
practitioners Bank Indonesia, Financial Service Authority, and
Government should pay attention to endogenous and
exogenous risks. Financial researchers and observers would
be recommended to study other factors or financial institutions,
which impacted on systemic risk with consideration of data
availability because this study only accounted for 60.89% of
the entire systemic risk.

REFERENCES
[1] Acharya,V.V., Systemic risk and Macro-Prudential
Regulation. New York University Stern School of
Business, Center for Economic Policy Research (CEPR)
& National Bureau of Economic Research (NBER), March,
2011
[2] Adrian, T., Brunnermeier, M.K. . CoVaR , working paper
Staff Report Federal Reserve Bank of New York, No. 348
Septemebr, 2008
[3] Adrian, T., Brunnermeier, M.K. (2011). CoVaR. NBER
Working Papers No. 17454, National Bureau of Economic
Research.
[4] Alfiana., Sule, Sutisna, Masyita, Credit Risk Influence on
Systemic Risk in Indonesia Banking System, Proceedings
of 4th International Conference on Management, Finance
and Entrepreneurship ICMFE-2015, ISSN 2311-6269, 1112 April 2015,pp 267-274 Medan Indonesia, 2015
[5] Alfiana, Vincentia Wahyu Widayatun, Aryanti Sariartha
Sianipar, Determinan faktor faktor yang mempengaruhi
ketidakstabilan keuangan di Indonesia. Proceeding
Seminar Nasional Keuangan Perbankan 1 (SNKP 1), 2829 April 2016 Jakarta, Indonesia, 2016
[6] Bank Indonesia, Stabilitas Sistem Keuangan, Apa,
Mengapa, dan Bagaimana? Bank Indonesia Jakarta. 2007
81

IJSTR©2016
www.ijstr.org

INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 5, ISSUE 05, MAY 2016

ISSN 2277-8616

[7] Bank Indonesia, Monthly Indonesian Banking Statistic
2011-2014
[8] Bell, James, Pain, Darren. Leading Indicator Models of
Banking Crises: A Critical Review, Bank of England,
Financial Stability Review, December. 2000
[9] Billio, M., Getmansky, M., Lo, A.W., Pelizzon, L..
Econometric Measures of Connectedness and Systemic
Risk in the Finance and Insurance Sectors. Journal of
Financial Economics, Vol. 104 (3), p. 535-559, 2012
[10] Caruana, J. Systemic Risk: How to Deal with It? BIS
Publications, 12 February, 2010
[11] Djikman, Miquel. A Framework for Assessing Systemic
Risk, Policy Research Working Paper 5282, The World
,Bank Financial and private Sector Development,
Financial Systems Department, April, 2010
[12] Eijffinger, C. W. Sylvester. Defining and Measuring
Systemic Risk, The European Parliament’s Committee on
Economic and Monetary Affairs. 2009
[13] Evan, O., Leone, Alfredo M., Gill, Mahinder., Hilbers,
Paul., Macroprudential Indicators of Financial System
Soundness IMF Occasional Paper no. 192, April. 2000
[14] Gonzalez Brenda., Hermosillo. Developing Indicators to
Provide Early Warnings of Banking Crises. Finance &
Development, June 1999
[15] Hauben, Aerdt. Kakes, Jan. Schinasi,Garry. Toward a
Framework for Safeguarding Financial Stability. IMF
Working Paper WP/04/01. June, 2004
[16] Kaminsky, G and C M Reinhart. The twin crises: the
causes of banking and balance-of-payments problems,
American Economic Review, vol 89 (3), pp 473-500, 1999
[17] Reinhart, C.M., and Rogoff, K.S. This Time Is Different:
Eight Centuries of Financial Folly. Princeton University
Press, p. 280, 2009
[18] Schinasi, Garry J,. Preserving Financial Stability,
Economic Issues 36, International Monetary Fund, 2005
[19] Schwarcz, S.L,. Systemic Risk. The Georgetown Law
Journal Vol 97 , Duke University, 2008

82
IJSTR©2016
www.ijstr.org

