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Financial stability in the Indonesian monetary
policy analysis

Afaqa Hudaya* and Firmansyah Firmansyah?

Abstract: Financial stability is one of the main factors for a country’s economic
sustainability nowadays. Financial instability has adverse effects on the economy
which can lead to the financial crisis. This research tries to answer how monetary
policy related to Indonesian financial stability in the short and long term, how
specific the relations between its parts such as money supply, interest rate, and
exchange rate to indonesian financial stability, and which one of these parts that
have ways more effective to influence Indonesian financial stability. This research
data use time series quarterly as quantitative data in Indonesia. By employing
econometric models of error correction on quarter data that consist of the sta-
tionary stochastic process, long-run model and cointegration approach and error
correction model, this model can indicate how quickly the effect of the money
supply, interest rate or exchange rate is fully accepted by the financial stability in
the short term. The finding of this study showed that the increase in interest rate
began to be able to improve indonesian financial stability responsively in four times
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to a financial crisis. This research tries to answer
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parts, such as money supply, interest rate, and
exchange rate to Indonesian financial stability,
and which one of these parts that have ways
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the period, namely an increase of one percent in interest rate could increase
0.4161 percent of financial stability in Indonesia.

Subjects: Economics; Monetary Economics; Finance

Keywords: financial stability; money supply; interest rate; exchange rate; error correction
model

JEL CLASSIFICATION: E44; E52

1. Introduction

Recently, financial stability has become a concern for the central bank and government in an effort
to prevent the crisis in the financial sector. In general, financial system can be regarded as stable if
it has the capability to intermediate, risk spreading, and make payment; can keep the activities of
real sectors and financial system through fund resource allocation and good economic shock
absorption; and can support the economic growth and the economy mechanism in pricing (Bank
Indonesia, 2018a). Financial instability can be caused by market failure. Market failure can be
caused by several factors like monopoly and oligopoly, asymmetrical information, negative extern-
ality that causes inhibition of production, increasing marginal cost, and market inefficient such as
air pollution, production waste, and so forth. It can be sourced from within the country and abroad.
There are risks in financial system activity like credit risk (increase in non-performing loan), liquidity
risk (difficulties to provide cash in a certain amount of time), market risk (decrease in investment
values), and operational risk (ineffectiveness of internal, human and system processes; Bank
Indonesia, 2018a). Wahab et al. (2021) revealed the cointegration relationships of financial
stability with structural breaks among consumption-based renewable energy, technological inno-
vation and gross domestic product (Wahab et al., 2022). Likewise, Rahim et al. (2021) and Pattawe
et al. (2022) have identified the quantity and quality of natural resources and human resources in
economic growth in emerging economies.

The United States financial crisis in 2018, which dubbed a global financial crisis, has domino
effects in the global financial market. It was caused by high debt accumulation in mortgage
facilitated by securitized banking credit and widely traded in the financial sector. Sub-prime
mortgage securities, its structured products, and risky behavior cause stagnancy in high debt
(leverage) accumulation that led to the collapsing of all financial systems (Warjiyo & Juhro,
2016). The global financial crisis has an impact on decreasing global market confidence, which
can be felt not only by the United States but also in all countries in the active global market. They
have to sell their assets at the financial market as a result of the withdrawal of foreign investor
funds and declining levels of trust (Bank Indonesia, 2016b). This shock in the financial market can
disrupt financial stability.

Monetary policy is expected to have more active roles in Indonesian financial stability.
Stabilization efforts can be realized by controlling the money supply, interest rate, and exchange
rate. Inflation control is one of the objectives that must be fulfilled in order to implement monetary
policy. It has an effect on financial stability. It can be a negative direction to financial stability
when its rate has become lower, financial stability has become more stable (Dhal et al., 2011).
Nowadays, the government has tried many ways to create financial stability. Financial stability is
an important thing because instability bring various bad impacts such as ineffective fund alloca-
tion that happened caused by ineffective intermediation so can disrupt economic growth; low level
of trust from people regarding financial system that can make investor withdrawing their fund so
liquidity risks are getting higher; the cost of economy recovery caused by crisis is getting higher if it
tend to crisis with systemic impact and the recovery that not in a short time; ineffective monetary
policy caused by its transmission that doesn’t end well (Bank Indonesia, 2018c). It is expected that
the policy has positive effects so the financial system can be stable and work well.
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Expansive monetary policy leads to an increase in lending, but also a growth in risk-taking
behavior and risk aversion which can lead to an increase in bank debt and broker-dealers, and may
increase the supply of loans. It causes a decrease in price of risk and contemporary risk.
Compression in risk and risk pricing tends to increase expectations of future risk, as it triggers
debt due to weak risk management, so that raising concerns about financial instability due to the
low-risk premium and low volatility that contribute to the build-up of imbalances namely volatility
paradox. Higher debt can increase the vulnerability of the financial system in the form of systemic
risk. Empirically, Morris (2010) stated that money supply (m2) significantly affects the dependent
variable of aggregate stability index in a negative direction (Morris, 2010). Meanwhile, Albulescu
(2012) revealed that economic growth variable and the interest rate have very strong significant
effect toward dependent variable namely financial stability which the first has positive direction
while the latter has negative one (Albulescu, 2012).

Therefore, this paper tries to analyze the effect of monetary policy toward financial stability in
Indonesia during 2006-2015 by using the error correction model approach. Some of the research
questions which are developed in this study are how is the short- and long-run relationship of
monetary policy toward Indonesian financial stability, and how specific is the relation between the
monetary policy parts such as money supply, interest rate, and exchange rate toward Indonesian
financial stability and which one of those that has more effective ways to fulfill Indonesian
financial stability. By utilizing the two-step Engle-Granger error correction procedure on ten
years of quarterly financial stability, money supply, interest rate and exchange rate in Indonesia,
this study examines the effect of money supply, interest rate and exchange rate toward financial
stability in the short-run and long-run in Indonesia. This model can indicate how quickly the effect
of the money supply, interest rate or exchange rate is fully accepted by financial stability in the
short term. So, this study can identify monetary policy instruments that most influence the stability
of the Indonesian financial system in the long term and short term.

2. Background

The development of the Indonesian interest rate has been declining since 2007. It was caused by
stable macroeconomy conditions so the inflation target can be fulfilled and BI can lower its policy
rate step by step to push economy activities (Bank Indonesia, 2008). In 2008, the interest rate has
been improved until the second quarter and quite stable in the third and fourth quarters. It was
caused by the global financial crisis sourced from the United States. Indonesian interest rate is
declining in 2009 because there was an encouragement, especially in the improvement of credit
supplies, to push real sectors (Bank Indonesia, 2010). The development of inflation and interest
rate in Indonesia during 2006Q1-2010Q4 can be seen in Figure 1.

Based on Figure 1, the high inflation rate in Indonesia during 2006 cannot be separated from the
increasing prices in fuel and food at the end of 2005. During 2008, its rate was higher than before.
It was caused by a high price in global commodities such as fuel and food. The domino effect of
the global financial crisis can be felt in the Indonesian inflation rate during this period. The
recovery of market confidence in 2009 gives an effect to lower the inflation level and it tends to
fluctuate until 2010. Nonetheless, the inflation and interest rate relatively controlled. Indonesia
encountered net capital outflow related to the release of domestic financial assets and banking
excess liquidity which was relatively high in 2012 (Bank Indonesia, 2013). Indonesia has imple-
mented a range of policies consisting of interest rate policy and some policies (Figure 2).

There are three global issues namely lack of clarity over tapering off the fiscal stimulus as
signaled by the Fed, uncertainty over global economic recovery, and the prolonged decline in
commodity prices in 2013. The domestic economic conditions were affected by the trade and
financial channels. Further challenges were posed by the Indonesian economy structure, which
lacked the capacity to maintain pace with buoyant domestic demand. As a result, the balance of
payments came under mounting pressure, accompanied by rising inflation and weakening in the
exchange rate (Bank Indonesia, 2014). In 2015, inflation volatility in Indonesia is influenced by
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shocks of volatile food and administered prices. One commodity which has big benefaction is chili.

Chili has high price instability due to the uneven availability of supply throughout the year (Bank
Indonesia, 2016a).

In 2018, Indonesia’s economy faces severe challenges stemming from three global uncertain-
ties. First, slowing global economic growth. Secondly, the increasing Fed Fund Rate is faster and
higher than the previous year. Third, the increasing uncertainty in global financial markets due to
the US-China trade war. Therefore, the increase in interest rate is directed to provide attractiveness
for foreign investment in the domestic financial market. In addition, the policy rate is also pursued
to maintain inflation in accordance with its target (Bank Indonesia, 2019). The decline of interest
rate was not always followed by inflation increase, on the other hand, it was not always followed

by destabilization in financial stability. The development of money supply in Indonesia during
2006Q1-2010Q4 can be seen in Figure 3.

Based on Figure 3, the development of the Indonesian money supply has some positive trends
during 2006Q1-2010Q4. It was caused by the increase of the money printing offset by consump-
tion rate, people savings, and inflation rate. In 2007, Bank Indonesia has tried to prove its vital
existence by actively facilitating banking financial intermediation in various regions to accelerate
the movement of micro, small and medium enterprises, real sectors and its development (Bank
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Figure 3. Money Supply (Billions
of Rp) in Indonesia, 2006M1-
2018M12.

Source: Bank Indonesia
(processed)

Figure 4. Exchange Rate (IDR/
USD) in Indonesia, 2006Q1-
2018Q4.

Source: Bank Indonesia
(processed)
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Indonesia, 2008). Those efforts led to the money supply in societies has been increased during
that year. In 2008, the Indonesian economy has been influenced by global economy turmoil so
Bank Indonesia needs to take policies in stabilizing macroeconomy and minimalizing the effects of
the global financial crisis on the domestic economy. These policies have been taken care of as an
effort to strengthen banking resilience against the global financial crisis and to support real sectors
(Bank Indonesia, 2009). That was the reason why the money supply has been increased in 2008. In
20009, increasing money supply has been triggered by the issuance of a 2009 edition of Rp 2,000.00
banknotes to fulfill the need of Rupiah in enough amount, on time, suitable, and circulation worthy
in society (Bank Indonesia, 2010).

In 2017, Bank Indonesia seeks to expand circulation of Rupiah issued in the 2016 Emission Year
simultaneously with as many as 11 denominations (Bank Indonesia, 2018b). Bank Indonesia is
committed to increasing the distribution of money supply to various regions of Indonesia in 2018,
including the 3 T regions (the outermost, frontline and disadvantaged regions; Bank Indonesia,
2019). That was the reason why the money supply has been increased from 2017-2018. This
increase is not always impacted by the high inflation rate, or on the other hand, it is not always
impacted by destabilization in financial stability. The development of the Indonesian exchange
rate during 2006Q1-2010Q4 can be seen in Figure 4.

Based on Figure 4, the development of the Indonesian exchange rate during 2006 was quite
stable. It happened because Bank Indonesia tried to balance the supply and demand of foreign
exchanges in the money market and its speculation in foreign exchange transactions by co-
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Figure 5. Bank Indonesia
Financial System Stability
Index.

Notes: The green area is nor-
mal condition while the red
one is suspected crisis.

Source: Bank Indonesia
(processed)

operating with the government regarding the provision of foreign exchange needs for state-owned
enterprises. It also did transaction intervention or sterilization to manage foreign exchange
liquidity in the money market, and follow all the activities in the money market and real sector
that has an effect on Rupiah currency. The improving performance of Indonesia’s Balance of
Payments is also a factor that makes Rupiah currency stable (Bank Indonesia, 2007). The devel-
opment of the Indonesian exchange rate did not significantly fluctuate in 2007. The integration of
the national economy with the economy world causing Bank Indonesia to improve its monitoring
quality on transactions in the foreign exchange market and its traffic that can give early warning
information regarding perception and behavior-changing of the market participants so it can take
preventive measures faster. Interesting yield in domestic financial markets and improving
Indonesian risk premium investment has become a factor in the effort to stabilize Rupiah’s
currency (Bank Indonesia, 2008).

The development of the Rupiah exchange rate was quite stable in the first until the third quarter
and began to depreciate significantly in the fourth quarter of 2008. This depreciation was caused
by tight global credit condition and liquidity pressure in financial sector caused by the global
liquidity crisis and high demand in domestic credit which most of it were paid by secondary
reserves (Bank Indonesia, 2009). Rupiah exchange rate in 2009 was appreciated quite good, as
a result of fuel and transportation decreasing price, and stability measures in controlling food
prices caused by the improvement of inflation coordination control at the central and regional
levels (Bank Indonesia, 2010).

To assess stability in the financial system, Bank Indonesia uses the Financial System Stability
Index that can be seen at Figure 5. The higher value of the Bank Indonesia Financial System
Stability Index, the higher shock received on financial system stability (deteriorating financial
system stability). Conversely, the lower value of the Bank Indonesia Financial System Stability
Index, the lower shock received on financial system stability (financial system stability improved).
In 2008, Bank Indonesia Financial System Stability Index tend to increase due to the effects of the
global financial crisis.

As an effect of the global economic conditions, in 2012 Indonesia experienced net capital
outflow related to the release of domestic financial assets and banking excess liquidity which
was relatively high (Bank Indonesia, 2013). In 2013, the prolonged decline in commaodity prices,
lack of clarity over tapering off the fiscal stimulus as signaled by the Fed and uncertainty over
global economic recovery have affected the domestic economic conditions. They were influenced
by the trade and financial channels. Further challenges were posed by the Indonesian economy
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structure, which lacked the capacity to take care of pace with buoyant domestic demand. As
a result, the balance of payments came under mounting emphasis, accompanied by the weaken-
ing in the exchange rate (Bank Indonesia, 2014). In 2014, the lack of certainty of monetary policy
normalization by the Federal Reserve affected the Indonesian financial markets and weakened the
Rupiah exchange rate (Bank Indonesia, 2015).

High dependency on outboard sources of financing also made vulnerability to fluctuations in the
exchange rate, which happened in consequence of the high lack of certainty in the global financial
market (Bank Indonesia, 2016a). The decline in foreign capital inflow due to an increase in the US
monetary policy rate and uncertainty in the global financial market has increased the pressure on
Rupiah in 2018 (Bank Indonesia, 2019). The currency depreciation was not always followed by
inflation increasing rate, or on the other hand, it was not quite impacted by destabilization in
financial stability.

3. Theoretical literature review

Financial stability is a condition where economy mechanisms of pricing, locating, and financial
risks adjustment (credit, liquidity, market, and so forth) can be worked properly and contributed to
economy performance (Schinasi, 2004). It is a condition where the financial system able to with-
stand financial shock without causing the cumulative process that can disrupt the allocation of
savings to make investment and payment process in the economy (Padoa-Schioppa, 2002). Law
No. 9 of 2016, 2016 about the prevention and treatment of the financial system crisis explains that
financial stability is a condition where the financial system is effective, properly worked and able to
withstand turmoil from within the country and abroad (Law No. 9 of 2016, 2016).

Minsky said that stability is destabilizing. It is similar to Schumpeter that emphasizes two phases
of money role in the economy stating that in the first phase, money has been functioned as driving
forces to push innovation in the production sector. When innovation has started well, there is
a tendency among economy agents to become more speculative to plan their business for the
future. There is cockiness that makes them not careful enough to plan their business. The
consequence is money has a role to destabilize economy (phase two) when agents of economy
act speculatively. Minsky said that if the economy has become stable, then its agents tend to act
expansively and less cautious in debt so the situation leads to instability. So, the source of
instability is a stable situation where agents of the economy tend to act speculatively. Keynes
explained that their decisions were influenced by their expectations in the future, while the future
itself is uncertain, so their economy actions can be regarded as natural speculative acts
(Prasetyantoko, 2008).

There are several studies that use similar variables in this paper to explain financial system
stability. Albulescu and Goyeau (2014) stated that stability aggregate index (afsi);.q, the growth of
foreign currency credit to Gross Domestic Product ratio (fccgdp):-1, and the growth of the interbank
market interest rate at three months statistically significant affects dependent variable namely
stability aggregate index (afsi); in a negative direction. The Gross Domestic Product growth rate
variable (gdpgr): and the growth of the Bucharest stock exchange index has significantly positive
one (Albulescu & Goyeau, 2014).

Morgan and Pontines (2014) analyzed dynamic panel estimation with the dependent variable
of financial stability measured by bank Z-score and bank Non-Performing Loans as an approach.
The independent variables used consist of financial inclusion, logarithm of GDP per capita (lgdp; )
, private credit by deposit money banks and other financial institutions to GDP (cgdp;.), liquid
assets to deposits and short term funding (lig;;), non-FDI capital flow to GDP (nfdi;), and
financial openness (opns;.). Financial inclusion as the dependent variable in their analysis are
using two measurements through Small and Medium Enterprise outstanding loans as
a proportion of total outstanding loans of commercial banks (smel;;) and the number of Small
and Medium Enterprise borrowers as a proportion of the total number of borrowers from
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commercial banks (smeb;;). In their first estimation by using measurement of variable depen-
dent namely financial stability measured by bank Z-score and financial inclusion measured by
Small and Medium Enterprise outstanding loans as a proportion of total outstanding loans of
commercial banks, the result is the Gross Domestic Product per capita, liquid assets to deposits
and short-term funding, financial openness and financial inclusion statistically significant affect
financial stability in a positive direction, while private credit by deposit money banks and other
financial institutions to Gross Domestic Product statistically significant affects financial stability
in a negative direction. In the second estimation by using measurement of variable dependent
namely financial stability measured by bank Z-score and financial inclusion measured by the
number of Small and Medium Enterprise borrowers as a proportion of the total number of
borrowers from commercial banks, the result is the Gross Domestic Product per capita, liquid
assets to deposits and short-term funding and financial inclusion statistically significant affect
financial stability in a positive direction, while private credit by deposit money banks and other
financial institutions to Gross Domestic Product statistically significant affects financial stability
in a negative direction. In the third estimation by using measurement of variable dependent
namely financial stability measured by bank Non-Performing Loans and financial inclusion
measured by Small and Medium Enterprise outstanding loans as a proportion of total outstand-
ing loans of commercial banks, the result is private credit by deposit money banks and other
financial institutions to GDP, and liquid assets to deposits and short term funding statistically
significant affect financial stability in a positive direction, while GDP per capita, non-FDI capital
flow to GDP, and financial inclusion statistically significant affect financial stability in a negative
direction. In the fourth estimation by using measurement of variable dependent namely financial
stability measured by bank Non-Performing Loans and financial inclusion measured by the
number of Small and Medium Enterprise borrowers as a proportion of the total number of
borrowers from commercial banks, the result is only financial inclusion statistically significant
affects financial stability in a negative direction (Morgan & Pontines, 2014).

Kondratovs, (2012) stated that nominal effective currency exchange rate (log), real workforce
effectiveness (logarithm), actual real GDP level deviation from potential real GDP to real GDP, and
actual unemployment level deviation from structural unemployment level statistically significant
affects dependent variable namely financial stability index in Latvia in a positive direction while
ratio of foreign currency loans to nominal GDP and 3-month interbank market interest rate
RIGIBOR (Riga Interbank Offered Rate) statistically significant affects dependent variable namely
Latvian financial stability index in a negative direction during the 2001 year 2 quarter-2011 year 1
quarter (Kondratovs, 2012).

The research conducted by Morris (2010) demonstrated that the independent variables consist
of afsi;.q, afsi;,, and m2,_; statistically significant affects the dependent variable namely aggregate
stability index in a positive direction, while the yield on 6-month treasury bill and m2 statistically
significant affects the dependent variable namely aggregate stability index in a negative direction
(Morris, 2010).

Albulescu (2012) revealed that economic growth and the interest rate have the significant
impact toward dependent variable namely financial stability where the first has positive direction
while the latter has negative one (Albulescu, 2012). Safi et al. (2021) examined that E-7 economies
should concentrate on making a stable financial system, which will boost firms to adopt efficient
and advance technology, and in turn, help improve the environment and decrease energy con-
sumption (Safi, Chen et al,, 2021). Gross Domestic Product, imports, exports of technological
innovation and demand-related carbon emissions are co-integrated with systemic splits (Wahab,
2021). Policymakers should make financial reforms that boost and give incentives to firms that
adopt eco-friendly and efficient technology to gain financial benefits (Safi, Chen et al.,, 2021).
Financial institutions should be enabled to punish organizations that fulfilling more waste in air
and water by limiting their access to easy loans (Safi, Wahab et al., 2021).
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Khataybeh and Al-Tarawneh (2016) emphasize that excess reserves have a positive direction toward
financial stability index and domestic credit has the significant impact toward financial stability index.
These findings support the claim that monetary policy has a significant influence on financial stability
through its instruments especially excess reserves (Khataybeh & Al-Tarawneh, 2016).

Dienillah and Anggraeni (2016) revealed that the correlation between financial inclusion (by
using Bank Z-score indicator) and financial stability in Asia show a moderate level of relationship.
Factors that significantly influence financial stability (BZS) in Asia, based on seven countries during
2007-2011, were financial stability in the previous period (AR(1)), financial inclusion (SMEL), GDP
per capita (LNGDPP), non-FDI capital flow to GDP (NFDI), and ratio of current assets to deposits and
short term funding (LIQ). These factors statistically significant affect financial stability in a positive
direction (Dienillah & Anggraeni, 2016).

Nair and Anand (2020) stated that the central bank should contemplate a procyclical leaning
against the wind. The findings from the forward-looking Taylor rule combining asset prices show
the aim of price stability at the expense of output growth had retained the interest rate well above
the Taylor rule originated interest rate in the recent past. An active central bank that aims asset
prices besides the inflation rate and the output gap is a favored option (Nair & Anand, 2020).

Tobal and Menna (2020) concluded that monetary policy meets a more complex trade-off when
dealing with financial stability in emerging market economies (EMEs) comparison with advanced
economies (AEs). There are two approaches in this study. As for the first approach, in which financial
stress is caused by exogenous shocks to capital flows, financial instability notices inflation and
output moving in reverse directions, making it difficult to stabilize both simultaneously. As for
the second approach, in which crises are endogenous, interest rate policy may be less effective at
ruling in excessive credit growth, as it may stimulate additional capital inflows (Reza & Ullah, 2019).

4. Research methods

This study uses time-series quantitative data in Indonesia from 2006-2015 from the internet and
literature study. Indonesian aggregate financial stability index data were compiled by chosen
indicators sourced through World Bank, Bank of International Settlements, Bloomberg, and Bank
Indonesia in quarterly time series during 2006-2015. Stabilization efforts can be realized through
monetary policy by controlling the money supply, interest rate, and exchange rate. Money supply
data in Indonesia measured by broad money in billion Rupiahs unit, collected from Bank Indonesia
in the quarterly time series during that period. Interest rate data in Indonesia measured in
percentage unit of BI rate and collected from Bank Indonesia in quarterly time series during the
mentioned year. There was a new policy issued by Bank Indonesia related to interest rates after
2015. Exchange rate data measured through BI exchange rates calculator which based on the
closing value of the transaction-average exchange rate of Rupiah per 1 USD and collected from it
in quarterly time series during that period.

Financial stability (AFSI) was measured by aggregate financial stability index and it was
employed a natural logarithm for analysis purposes. Aggregate Financial Stability Index was
formed to achieve the purposes of this study. There are several individual indicators in the
calculation of aggregate financial stability index, which generally used by kinds of literature
about financial stability. Each of the individual indicators has been grouped based on four dimen-
sions of financial stability, which is the Financial Development Index, Financial Vulnerability Index,
Financial Soundness Index, and World Economic Climate Index. Financial Development Index was
consisting of credit to GDP, market capitalization to GDP, interest spread and Herfindahl-
Hirschman Index. Financial Vulnerability Index was consisting of inflation rate, general budget
deficit/surplus (% of GDP), current account deficit/surplus (% of GDP), Real Effective Exchange Rate
(REER) and loan to deposit. Financial Soundness Index was consisting of Capital Adequacy Ratio
(CAR), non-performing loans to total loans, banking sector risk and return on assets. World
Economic Climate Index was consisting of world economic growth, world inflation, and world
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economic climate. Value indicators were normalized by using the empirical normalization method.
The index value of financial stability ranges from 0 to 1 where 0 means that the condition of the
financial system was very unstable, while 1 means that the condition of it was very stable.

The money supply (MS) has been measured by broad money which is the sum between narrow
money and quasi money. The money supply was measured in billion Rupiahs and it was employed
the natural logarithm for analysis purposes. The higher the unit value is, then the higher the
amount of money supply. The relationship between money supply and financial system stability
can be explained by an increase in the money supply making it easier for people to take out loans
and encouraging credit growth, but the growth in lender’s risk-taking behavior can reduce under-
writing quality and increase the debt burden of borrowers who do not consider deleveraging
externalities so it can jeopardize financial system stability (Adrian & Liang, 2016). Thus, the
money supply has a negative relationship with the financial system stability.

The interest rate (IR) was measured by BI Rate, which is the reference or policy rate that has
been implemented by Bank Indonesia to strengthen the framework of monetary operations. This
study uses the BI Rate for analysis purposes because Bank Indonesia has replaced it with BI 7-day
(Reverse) Repo Rate on 19 August 2016. The interest rate was measured in percentage and it was
employed the natural logarithm for analysis purposes. The greater the unit value is then the higher
the interest rate can be. The relationship between interest rates and financial system stability can
be explained as in the explanation of the relationship between money supply and financial system
stability. Lower interest rates make it easier for people to get loans and encourage credit growth,
however, the growing risk-taking behavior of lenders can reduce the quality of underwriting and
increase the debt burden of borrowers who do not consider deleveraging externalities, thereby
endangering financial system stability (Adrian & Liang, 2016).

The exchange rate (ER) was measured by the transaction-average exchange rate which is the
average value of buying and selling rate. Monetary policy through exchange rate control can be seen
by the exchange rate indicator measured in IDR/USD, which is the price of the Indonesian Rupiah
(IDR) currency measured against the United State Dollar (USD) currency, and it was employed
natural logarithm for analysis purpose. When IDR currency has been appreciated then it means
that IDR is stronger than USD, which reflected in the decline of the nominal currency of IDR/USD, vice
versa. The direct relationship between exchange rates and financial system stability can be
explained by conditions where threats to financial system stability originate from external factors,
setting a floating exchange rate to prevent banks from relying excessively on external financial
sources and to increase the capacity of domestic authorities to act as lenders of last resort so that
financial system stability can be maintained. On the other hand, if the main threat comes from
internal factors, then the policy of controlling the exchange rate through the fixed exchange rate can
still be carried out to discipline domestic policy makers and to release shock through the external
sector so that financial system stability can be maintained (Eichengreen, 1998).

This study is using the Stationary Stochastic Process. It was measured by Augmented Dickey-
Fuller (ADF) at the same level or degree so the result was stationary data, that is the variant of it
was not quite big and tend to approach its average value. If the ADFgqtistic result in the stationary
test was bigger than Mackinnon Critical Value then the data can be concluded as stationary
because it does not contain the unit root. On the other hand, if the ADFg;qtistic result was smaller
than Mackinnon Critical Value, then the data wasn’t stationary in the level degree. Therefore,
differencing data that led to producing stationary data in an equal degree at first difference I (1)
must be done by reducing it with the data from the previous period. If one of the variables was
stationary at the first difference degree then all of it must be stationary at the first difference
degree too (Ajija et al., 2011). The analysis of money supply, interest rate and exchange rate
toward financial stability by using mathematical functions of error correction model approach
written in the equation as follows:

Page 10 of 17



Hudaya & Firmansyah, Cogent Economics & Finance (2023), 11: 2174637 *;‘ Cogent oo economics & ﬁ nance
https://doi.org/10.1080/23322039.2023.2174637

AFSI = f(MS, IR, ER) (1)

AFSI is Indonesian aggregate financial stability index; MS is Indonesian money supply, in billion
Rupiahs; IR is Indonesian interest rate, in percentage; and ER is Indonesian exchange rate, in IDR/
USD. The first procedure was estimating the long-term model, which written as follows:

LAFSI; = 6g + 0,LMS; + 6,LIR; + O3LER; + u; (2)

where L indicates natural logarithm operator; 6y is intercept in equation (2); 6; is the long-run
coefficient of LMS;; 0, is the long-run coefficient of LIR;; 65 is the long-run coefficient of LER;; u; is
error term in equation (1); t is time-series observation. When it is done, then Ordinary Least Square
(OLS) residual can be calculated as follows:

Gy = LAFSI; — 8 — 01LMS; — 65LIR; — G5LER; (3)

The cointegration analysis result obtained by forming residual that can be obtained through regres-
sing independent variable toward the dependent variable in Ordinary Least Square. That residual has
to stationary in level degree so it has cointegration. It can be done through the Dickey-Fuller
Stationarity test by seeing the significant t-statistic value toward critical value (Basuki, 2015).

AUt = 61Ut + Vi (4)

where §; is the coefficient of u;_1 ; us_1 is the lagged value of the error term in equation (1); and v;
is the error term in equation (4).

The estimation result of the Error Correction Model shows compatibility between long- and
short-term relations that can be corrected. It is also can be used to calculate how far the short
term elasticity in independent variables (Ajija et al., 2011). The equation of ECM in this study can be
seen as follows (Gujarati & Porter, 2009):

ALAFSIt = Yo + l//lALMSt + l//ZALIRt + l//3ALERt + l//4ut,1 + Et (5)

where y, is intercept in equation (5); v is the short-run coefficient of ALMS;; y, is the short-run
coefficient of ALIR;; w3 is the short-run coefficient of ALER;; v, is the discrepancy of AFSI—from the
robust estimation—to achieve equilibrium; &; is the White noise error term. Ordinary Least Square
has been used because this equation has variables that located only in level degree, standard
hypothesis test used t-ratio, and error term diagnostic test has appropriate. The adjustment
coefficient y, has to be negative.

5. Results and discussion

Table 1 showed the descriptive statistics of the variables examined in this study. The results
demonstrated the mean, median, maximum, minimum, standard deviation, skewness and kurtosis
for each variable.

Furthermore, Stationary Stochastic Process was measured by Augmented Dickey-Fuller (ADF) at
the same level or degree so the result was stationary data, that is the variant of it was not quite
big and tend to approach its average value. If the ADFgqtistic result in the stationary test was
smaller than Mackinnon Critical Value, then the data wasn’t stationary in the level degree.
Therefore, differencing data that led to producing stationary data in an equal degree at first
difference I (1) must be done and so on until all variables have stationary at the degree the
same (Ajija et al., 2011).
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Table 1. Descriptive statistics

AFSI MS IR ER
Mean 0.531750 2,593,015. 7.660750 10,136.81
Median 0.525000 2,406,014. 7.500000 9305.770
Maximum 0.620000 4,481,401, 12.75000 13,850.88
Minimum 0.370000 1,197,153. 5.750000 8590.370
Std. Dev. 0.059910 1,021,308. 1.744816 1490.019
Skewness —-0.879909 0.358870 1.440930 1.154985
Kurtosis 3.743571 1.853371 4.812609 3.095502

Based on Table 2, LAFSI, LMS, and LER are not stationary in Level or I(0). It was caused by the
probability value of LAFSI, LMS, and LER was bigger than a = 5%. It can be calculated by seeing its
Critical Value (5% level) that smaller than the t-statistic ADF Test. Therefore, this test continues to
calculate the integration degree test by looking at what difference level all variables are stationary.
Table 3 is the estimation results of the difference stationary process at the first difference.

Based on Table 3, all variables have been stationary at first difference or I(1). It was caused by
all of the probability value in all variables that were smaller than a = 5%. It can be concluded also
by seeing the Critical Value (5% level) which has a bigger value than the t-statistic ADF Test. So, all
variables were stationary at first difference or I(1) at a = 5%.

The first procedure was estimating the long-term model. The long-run model in this study can be
seen at Table 4.

Table 4 shows the estimation result of the long-run model for this research can be seen as
follows:

LAFSI; = —2.5817 + 0.2817LMS; + 0.4161LIR; — 0.3292LER; + uy (6)

Statistically, the money supply has a significant relationship toward financial stability. Money
supply has positive direction at a = 5%, ceteris paribus. This positive direction shows that

Table 2. Estimation result of the stationary stochastic process at level

Critical Value (5%
Variable Prob. ADF Test t-Statistic ADF Test level)
LAFSI 0.2156 -2.1827 -2.9411
LMS 0.6135 -1.3140 -2.9390
LIR 0.0200 -3.3377 -2.9411
LER 0.8400 -0.6789 -2.9411

Table 3. Estimation result of the difference stationary process at first difference

Critical Value (5%
Variable Prob. ADF Test t-Statistic ADF Test level)
LAFSI 0.0008 -4.5290 -2.9411
LMS 0.0000 -6.2153 -2.9411
LIR 0.0047 -3.9155 —2.9434
LER 0.0014 —4.3555 -2.9411
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Table 4. Estimation result of the long-run model: dependent variable is LAFSI

Variable Coefficient t-Statistic Prob.
LMS 0.2817 2.4620 0.0187**
LIR ' 0.4161 24763 0.0181*
LER -0.3292 -1.2485 0.2199
C -2.5817 —-2.0905 0.0437

Notes: *) significant at a = 1%; **) significant at o = 5%; ***) significant at a = 10% level of confident

increasing the money supply will also enhance financial stability in the long term and vice versa.
This finding is in line with Morris (2010) although the direction has a different result.

The same things happen at the interest rate. Interest rate has a significant relationship toward
financial stability. Interest rate has positive direction at a = 5%, ceteris paribus. Its increase will
enhance financial stability in the long term and vice versa. The interest rate significance finding is in
line with Albulescu (2012) although the direction has a negative relationship toward financial stability.

One percent of increasing money supply means 0.2817 percent Indonesian financial stability
enhancement and one percent of increasing interest rate can increase 0.4161 percent Indonesian
financial stability in the long term. The result of the long-term estimation model was supported
also by the result of the cointegration analysis. The estimated critical value for the cointegration
test can be seen as follows (MacKinnon, 2010):

Pot=+5+5 7)

-11.892 -19.031 77.332

= 41+ " 1600 T 64000

=—4.119 - 0.297 - 0,012 + 0.001 = —4.427

where g, is estimated asymptotic critical values (with estimated standard errors in parentheses);
B, is coefficient on T~ in response surface regression; f, is coefficient on T2 in response surface
regression; fi; is coefficient on T~ in response surface regression; T is the sample size. After doing
the test of cointegration to test the resulting residual, it is found that the residual series from (6) is
stationary at Level degree or I(0). It was caused by its probability value (0.0130) was smaller than
a = 5%. It can be concluded that the data has been cointegrated at 5% level.! It shows a balanced
relationship between the research variables has been proven statistically as indicated by the long-
term residual that has been stationary at level degree or 1(0).

Based on Table 5, Error Correction Model for this research can be seen as follows:

ALAFSI; = 0.0259 — 0.9391ALMS; — 0.4149ALIR; + 0.1437ALER; — 0.2400u;_1 + &t (8)

It shows that the coefficient of residual series in that model has significant at « = 5% and has
a negative direction to financial stability (AFSI) estimation which Error Correction Model in short
term can be proven by significant and negative u;_;.

The estimation result describes that short-term change in interest rate has negative direction and
significant at « = 5% toward financial stability, ceteris paribus. This finding in line with Albulescu
(2012) that the interest rate has significant negative direction. The negative direction shows that
increasing interest rate can be destabilizing financial stability in short term model and vice versa.
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Table 5. Estimation result of the error correction model: dependent variable is ALAFSI

Variable Coefficient t-Statistic Prob.
D(LMS) -0.9391 -1.4283 0.1623
D(LIR) . -0.4149 -2.3356 0.0256**
D(LER) 0.1437 0.5288 0.6004
RESIDUAL(-1) -0.2400 -2.5063 0.0171**
C . 0.0259 1.1150 0.2727

Notes: *) significant at o = 1%; **) significant at a = 5%; ***) significant at o = 10% level of confident

Based on the significant value of u;_4, the difference between financial stability and its balance value
will be adjusted by lag. The coefficient of residual series by —0.2400 means that the difference
between financial stability with its balance value as big as 24 percent and will be adjusted in four
times period. The influence of interest rate toward financial stability in the short term shows that
one percent of increasing interest rate can be destabilizing financial stability by 0.4149 percent.

6. Conclusion and policy implication

This study has proven the main factors of monetary policy in maintaining Indonesian financial
stability by drawing the conclusion that money supply and interest rate statistically significant
affects financial stability in the long-run at « = 5% in a positive direction, ceteris paribus. That
positivity shows increasing money supply means financial stability enhancement in the long-run
and vice versa. It has the same effects when increasing interest rate mean financial stability will be
more stable in the long term and vice versa. One percent of increasing money supply can enhance
0.2817 percent of Indonesian financial stability in the long-run, and then one percent of increasing
interest rate can enhance 0.4161 percent of Indonesian financial stability in the long-run.

Residual has been stationary at level degree or I(0) so it can be said that the data in this research
were cointegrated and the short term model of ECM can be proven statistically through its significant
value and negative direction. Short-term changing of interest rate has negative direction and
significant at a = 5% toward financial stability, ceteris paribus. This negative direction shows that
interest rate enhancement will be destabilizing financial stability in the short-run model, vice versa.
The influence of interest rate toward financial stability in the short term shows that one percent of
increasing interest rate can be destabilizing financial stability by 0.4149 percent. The difference
between financial stability with its balance is 24 percent, will be adjusted in four times period.

Empirically, monetary policy is necessary to control financial stability in Indonesia. Bank Indonesia
can use the interest rate instrument to maintain financial stability. Empirically, the enhancement of
interest rate can stabilize financial stability in Indonesia and vice versa. The enhancement of interest
rate can lower speculative acts so market agents can be more careful to manage its finance,
especially in high-risk acts. Risk-averse behavior in the capital market can increase Indonesian
financial liquidity through the enhancement of interest rate so the risk of drought in it is getting
smaller. It will maintain the financial system more stable. The enhancement of interest rate can
increase Indonesian financial stability within four times period responsively, with one percent of
increasing interest rate can increase 0.4161 percent Indonesian financial stability.

Money supply enhancement can stabilize the Indonesian financial system in the long-run. That
enhancement, in the long-run, will have a positive expectation of stable inflation. Stable inflation
can increase market and investor confidence to drive the real sector in Indonesia. The good real
sector investment climate in the long term will benefit Indonesia. The government needs to pay
attention to this thing, so in the long-run, the investor will not withdraw their fund abroad when
the development period of real sectors is commencing. Investor fund withdrawal at the same time
massively will shock the economy within the country so that the risk of crisis is getting bigger.
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Empirically, one percent of increasing money supply can enhance 0.2817 percent of Indonesian
financial stability in the long-run.

7. Limitations

The limitation of this research lies in its data access availability. The data publication of Indonesian
financial stability in Bank Indonesia is very limited. Financial stability data series are not published
on the Bank Indonesia website. It only delivered Indonesian financial stability charts routinely
published in the Financial Stability Review since 2014. Therefore, the authors try to calculate the
Indonesian financial stability index with chosen indicators that have been used by previous
studies. Some limitations were also found when the authors tried to choose selected indicators
in compiling Indonesian aggregate financial stability index, such as the availability of data for
certain individual indicators; and some other indicators that has availability of the data but it has
the different type of periods so that it is necessary to adjust the data interpolation. Those
individual indicators are Interest Spread, Herfindahl—Hirschman Index, General Budget Deficit/
Surplus (% of GDP), and World Economic Growth which usually served annually so that the data
interpolation is done into quarterly.

This research also has limitations in the time period that took data only from the 2006-
2015 period so it cannot be used as the source to explain how far the monetary policy influences
financial stability before, when, and after the financial crisis struck Indonesia in 1997/1998.
Furthermore, it is also doesn’t have an explanation regarding how was the condition of the
economic system and its influence on financial stability in Indonesia during 2016-2017 because
Bank Indonesia has replaced BI Rate with BI 7-day (Reverse) Repo Rate on 19 August 2016.

8. Future guidelines

To achieve a more comprehensive result in the future, by some limitations of the method in this
study, it can be done some developments. Financial stability is not influenced by monetary policy
alone. Other policy variables can be included in this study to get a complete understanding of how
the policy mix can influence financial stability in Indonesia. Therefore, other policy variables are
a good addition to create a new model that can explain how far policy mix can control financial
stability in Indonesia and also it can be used as policy decision material in the future.
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