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Abstract: This paper aims to analyze the monetary authority’s decision to intervene in the foreign 
exchange market in the inflation targeting regime. Different from previous studies, the present study 
expands the intervention not only in the currency but also in the security markets. Taking the case of 
Indonesia over the period from 2005 (7) to 2023 (12), the two-stage least squares and generalized 
method of moment estimations found that exchange rate fluctuations dominantly affect the monetary 
authority intervention in both markets. Exchange rate movements are associated with a 1.35% 
increase in currency market intervention, consistent with precautionary motives. Meanwhile, the 
impact of financial stability depends on the methods used and episodes of economic uncertainty, 
particularly in relation to capital outflows. However, inflation pressure from the target has little to no 
effect on the intervention. Those findings suggest that the trilemma impossibility among credible 
monetary policy, exchange rate, and capital mobility holds. Accordingly, a discretionary intervention 
strategy could save foreign reserves as well as avoid confusion between exchange rate and inflation 
stability goals.  
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1. Introduction 

Intervention of monetary authorities in the foreign exchange market has drawn much attention, 
especially in the inflation targeting (IT) policy. On one hand, the standard IT regime argues that 
inflation at a low and stable rate should be the main objective so it cannot be concurrently achieved 
by the exchange rate stabilization goal (Obstfeld et al., 2005). The fluctuations of the exchange rate 
increase with IT as a result of replacing the managed float exchange rate with flexible exchange rate 
regimes (Edwards, 2006; Sek, 2009), resulting in lower exchange rate volatility (Berganza & Broto, 
2012). Accordingly, market intervention in the IT countries is theoretically less necessary. 

On the other hand, the high degree of nominal exchange rate pass-through leads to consumer 
prices being responsive to fluctuations in import prices (Kuncoro, 2015). The policy rate, as the key 
instrument in the IT regime, fails to curb the exchange rate volatility (Kuncoro, 2020). Emerging 
economies have less flexible exchange rate arrangements (Kurihara, 2013), resulting in a higher 
volatility of the exchange rate than in developed countries (Chiṭu & Quint, 2018). The lack of deep 
foreign exchange markets may also contribute to the decline of the foreign exchange market 
(Kruskovic, 2022). Therefore, market intervention in developing countries with an IT regime is 
carried out more often than in developed countries (Sikarwar, 2020). 

It seems that the IT regime requires foreign exchange market interventions. Market intervention 
is also needed as an additional instrument for macroeconomic stabilization (Hofman et al., 2020). 
Often, market intervention requires sufficient foreign reserves. Hence, most emerging markets with 
IT have been recently accumulating their stock of foreign reserves. The foreign reserves stock, for 
example, has skyrocketed to 25% of GDP (gross domestic product) by 2010 (Ghosh et al., 2017). 
Stockpiling a relatively high level of foreign reserves avoids speculative activities and boosts 
economic growth (Cheung & Qian, 2009). The increase and magnitude of international reserves can 
also act as a good signal concerning the credibility of monetary measures (Andriyani et al., 2020). The 
adequacy of foreign reserves held in emerging markets could dampen the exchange rate 
depreciations (Arslan & Chantu, 2019).  

Despite the foreign exchange market intervention remaining a widely used policy instrument 
among IT emerging market economies, the effect of monetary authority intervention provides 
diverging results. By disposing of foreign reserves, monetary authority interventions not only smooth 
out the exchange rate fluctuation but also affect its level (Kearns & Rigobon, 2005). In contrast, the 
interventions might raise the fluctuation of the exchange rate (Frenkel et al., 2005) or have a little 
impact on the longer-term fluctuation (Dominguez, 2006). Even intensive sterilized market 
interventions induce higher systemic financial risks (Agenor et al., 2020). It appears that there has 
been no consensus in the case of emerging markets on the link between market intervention and 
exchange rate stability, which needs to be further investigated. 

Reinvestigating the true relationship between market intervention and the exchange rate in the 
IT framework is important. From the scholar’s perspective, the exact link is a crucial test for the 
justifiability of two competing theories: precautionary motives and mercantile motives. The 
precautionary motives argue that foreign reserves can absorb the undesired and transitory shocks in 
international payments (Aizenman & Lee, 2007). Hence, the market intervention uses discretionary 
strategies (Wang et al., 2015). The mercantile motives suggest that foreign reserves can accelerate 
export growth by preventing exchange rate appreciation to assist global competitiveness and foreign 
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direct investment inflows (Shijaku, 2012). Therefore, the market intervention uses rule-based 
approaches (Santos, 2018). 

From a policymaker’s point of view, imperfect information on the relationship structure 
between the two major macroeconomic variables means that central bank intervention will occur 
under any exchange rate regime (Oskoee & Brown, 2002). Market intervention is widely believed to 
be expensive when the domestic currency appreciates. The aggregate income or welfare foregone is 
the price that should be paid for the loss of foreign reserves (Chan, 2007). Market intervention is also 
costly when those financial resources are allocated to a number of physical investments (Green & 
Torgeson, 2007). Ultimately, continuous market intervention could also disturb the financial market 
stability (Mohanty & Turner, 2006; Agenor et al., 2020).  

Indonesia provides a good case study in this context. The Asian monetary crisis in 1997/98 
directed the monetary authority to focus on economic recovery. The 2008 global financial crisis 
pushed the central bank to revive economic activity through various financial stimulus measures. 
After that, Indonesia, in the 2010s, gradually became one of the largest emerging markets to 
implement various economic liberalization reforms that produced strong economic growth 
(Abdurahman & Resosudarmo, 2017). Policy coordination between monetary and fiscal authorities 
during the COVID-19 pandemic enabled the economy to survive the recession. This allowed 
Indonesia, during that period, to be one of the last countries among its peers to raise policy rates.  

Furthermore, foreign exchange reserves accumulated by the Indonesian central bank have 
continued to increase since 2000 (Figure 1). In 2005, for example, when Indonesia began adopting IT 
policies, the foreign exchange reserves reached 38 billion US dollars. In 2021, when the COVID-19 
pandemic peaked, foreign exchange reserves increased by more than three times, amounting to 140 
billion US dollars. However, the increase in the foreign reserves is not proportional to the increase in 
the months of imports. Although the foreign reserves are above the international standard of 3 
months of imports, they cover only 4–8 months of import financing needs. 

This raises a concern about how the central bank intervenes in the foreign exchange market. In 
line with the fact that Indonesia is an open economy and a small country in the international context, 
the scope for actively influencing global trade as well as affecting the international financial market 
to attract foreign exchange inflows remains limited. As a floating exchange rate system adopter, 
countries’ currencies are considered vulnerable to major external factors such as interest rate, 
inflation rate, money stock, and growth rate differentials. Moreover, Indonesia, like many emerging 
markets, deals with great uncertainty and obstacles in the medium term, so it would be risky to 
deploy the foreign reserves to stimulate speculative activities. This brings back the central bank’s 
behavior in the foreign currency market intervention, whether permanent or transitory in nature. 

This study enriches the empirical literature on the determinants of intervention in the foreign 
currency market. Most existing studies on market intervention focus on the exchange rate stabilization. 
As mandated by the new law, Act No. 4/2023 of Developing and Empowering Financial Sectors, the 
main contribution of this paper specifies the monetary authority’s intervention in foreign currency and 
security markets. Framed by motives for foreign reserves holding, the market intervention relates not 
only to the exchange rate movement but also to inflation pressure and financial market stability. The 
elaboration of the three impacts allows the intervention to be more effective.  
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Figure 1. Indonesia’s Foreign Reserves. Source: IMF. 

This study is structured as follows: Section 1 delivers a brief review of empirical literature on 
the relationship between international reserves and the exchange rate. The estimation procedures and 
data used in the research methodology are presented in Section 2. Section 3 provides the estimation 
results and discussion. Some concluding remarks are described in the last section. 

2. Literature review 

A fundamental principle in monetary economics postulates the impossible trinity framework. 
Mundell (1963) and Fleming (1962) stated that a country cannot simultaneously achieve three 
monetary policy objectives: independent monetary policy, free capital mobility, and exchange rate 
stability (Obstfeld & Taylor, 2004). Countries prioritizing exchange rate stability and free capital 
mobility must sacrifice independent monetary policy, while those choosing independent monetary 
policy and free capital mobility must accept exchange rate instability. This concept is particularly 
relevant for developing countries, which frequently struggle to balance exchange rate stability, 
capital flows, and monetary policy flexibility, especially amid external shocks. 

Regarding exchange rate instability, central bank intervention in the exchange rate market is 
still required in emerging countries with IT (Disyatat & Gaiati, 2007). While the IT framework relies 
on the policy rate to anchor the future inflation expectation, currency depreciation contributes to 
relatively high inflation, which further shapes the inflation expectation. Hence, central bank 
intervention operates through psychological effects in directing the exchange rate in the short term. 
The central bank intervention is also quite effective, especially when it is compared to a response 
pursued by using the policy rate. At this juncture, market intervention to reduce exchange rate 
fluctuation requires maintaining a credible monetary framework.  

A high persistent exchange rate fluctuation could imply a convergence process to a lower 
exchange rate, which might be slow and costly in terms of growth. To reduce this cost and accelerate 
the convergence process, the central bank plays an important role in building its consistency and thus 
affecting the formation of exchange rate expectations. In contrast, the high persistent exchange rate 
fluctuation could imply that a convergence process may not be achieved in the long run. To 
overcome the convergence process, the central bank can be actively involved in the foreign exchange 
market. In this respect, holding sufficient foreign reserves is useful. 

Maintaining sufficient foreign reserves is advocated by precautionary motives and mercantile 
motives. The precautionary motive for holding foreign reserves refers to the idea that countries 
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accumulate these reserves as a buffer against unforeseen economic events or shocks. This helps them 
to manage situations like sudden changes in capital flows, balance of payments difficulties, or 
currency instability (Aizenman & Lee, 2007). Reserve holdings can also help a central bank manage 
its currency’s discretionary strategies in terms of not being openly declared (Wang et al., 2015). In 
this case, market intervention is more responsive to any exchange rate fluctuation. The mercantile 
motives suggest that the market intervention prefers to use rule-based approaches, especially under 
the identified circumstances (Santos, 2018). In such a case, market intervention is less sensitive to 
the exchange rate movement, particularly depreciation. 

The existing empirical studies can be classified into three groups. The first strand conducts 
causality analysis between foreign reserves and the exchange rate. Bayat et al. (2014) concluded that 
there is a causal relationship running from international reserves to both nominal and real exchange 
rates. In contrast, Gokhale & Raju (2013) proposed that there are no long- and short-term 
associations between the exchange rate and foreign reserves in the case of India. Lee & Yoon (2020) 
discovered that a bi-causal direction between the changes in foreign reserves and exchange rate 
fluctuations was more definitively held in China, Hong Kong, Japan, Korea, and Taiwan. Some of 
the studies above have not yet firmly explained the direction of causality. 

Given unclear causality direction, some scholars posit exchange rate movements as one of the 
determinants of foreign reserves accumulation. Therefore, the second group then takes into account 
the risks and benefits of market intervention by assuming that the determinants of foreign reserves 
accumulation could be considered as determinants of market intervention. Calvo & Reinhart (2002) 
claimed that “fear of floating” is the main determinant of market intervention. Challenging that “fear 
of floating”, Steiner (2013) mainly attributed the market intervention to the “fear of capital mobility” 
to offset the capital market’s liberalization. Yeyati et al. (2013) raised the asymmetric issues in the 
discourses of the “fear of floating” as the sole determinant of market intervention. More recently, in a 
panel study for Southern African countries, Sanusi et al. (2019) found that the market intervention is 
positively determined by exchange rate and inflation rate fluctuations. Rashid & Basit (2021) 
concluded that exchange rate volatility significantly induced aggressive intervention in Bangladesh, 
Indonesia, and Malaysia. 

It seems that there has been no unique agreement on the sources of exchange rate fluctuations 
that universally makes market intervention effective. As the economic circumstances are not the 
same across the country, the market intervention implemented by the central banks in many 
economies differs from each other, conditioned by the set of policy preferences and other objective 
aspects. However, in developing countries, unstable financial markets and a lack of liquid currencies 
encourage the monetary authority to intervene in the foreign exchange market to mitigate the adverse 
impacts of current account crises and capital account shocks (Bhakri & Verma, 2021).  

The third one expands the determinant of the monetary authority’s market intervention within 
the framework of the impossible trinity. Malliaropulos & Migiakis (2023), for example, found that 
market intervention enables the exchange rate to be stable. Unfortunately, it often limits monetary 
policy flexibility. These challenges are exacerbated in times of global economic instability, where 
external pressures can significantly affect domestic economic stability. On the contrary, Beutel et al. 
(2025) showed that countries with flexible exchange rate systems (implicitly less intervention) are 
more resilient to external shocks and rarely have to adjust monetary policy to accommodate capital 
flows. Both studies suggest that monetary policy is faced with potentially conflicting goals of 
domestic and foreign economic stabilization. 
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Focusing on the context of Indonesia, similar works are scarce. Diwantari (2010) found that the 
decision of the monetary authority to intervene in the foreign currency market in the long term is 
insignificantly influenced by interest rate differential. Andriyani et al. (2020) showed that the 
exchange rate movements significantly affect market intervention in the opposite direction, whereas 
the inflation rate has an insignificant effect. Juhro & Azwar (2021) found that intervention is more 
powerful in the spot market than in the derivative market. They also concluded that the integrated 
intervention policy plays a key role in improving exchange rate stability. Kuncoro & Pardede (2024) 
noted that foreign currency and bond reserves held by Bank Indonesia are mutually substituted. 
Hence, intervention in the security market could support exchange rate stabilization. 

Dealing with the credibility of monetary policy, Ikhsan et al. (2012) noted that the monetary 
policy framework implemented by Bank Indonesia has led the trilemma configuration into a more 
flexible exchange rate regime, greater monetary policy independence, and growing financial 
integration. However, Basri & Sumartono (2023) showed that Indonesia’s experience with the 
impossible trinity framework often involves policy conflicts. Efforts to maintain exchange rate 
stability amid global uncertainty limit monetary policy independence. It seems that financial stability 
has become a crucial factor in protecting domestic economies from systemic risks caused by capital 
flow volatility. As suggested by Liu & Molise (2020), monetary policy should consider financial 
stability in responding to external pressures without having to sacrifice one of the main objectives of 
the impossible trinity.  

Table 1 highlights the selected previous empirical studies. A brief survey above offers some 
challenging hypotheses about the potential link between market intervention and exchange rate 
movements. First, studies in developed economies tend to bolster the exchange rate fluctuation as the 
main determinant of market intervention. Second, on the contrary, studies in emerging markets 
produce non-uniform conclusions, which need to be further reconciled. Third, numerous external 
factors contribute to the dynamics of market intervention. However, none of them simultaneously 
explores exchange rate movement, inflation pressure, and financial stability as the explanatory 
variables. This study fills in the empirical gap.  
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Table 1. Selected previous empirical studies. 

No. Researcher Coverage Method Finding

1 Bayat et al. (2014) Turkey Granger causality Causality running from foreign reserves 

to exchange rates 

2 Lee & Yoon (2020) East Asia Quantile Granger 

causality

Bi-causal direction between foreign 

reserves and exchange rates 

3 Sanusi et al. (2019) Southern African 

countries 

Autoregressive 

distributed lag

Exchange rate and inflation affect market 

intervention

4 Juhro & Azwar (2021) Indonesia TSLS Intervention in spot and forward market 

effectively stabilizes the exchange rate

5 Bhakri & Verma (2021) India OLS Intervention mitigates the adverse impact 

of capital and current accounts shocks

6 Malliaropulos & 

Migiakis (2023) 

9 major central 

banks of developed 

economies 

Error correction 

model 

Intervention limits monetary policy 

flexibility 

7 Beutel et al. (2025) 44 advanced and 

emerging 

economies 

Quantile vector 

autoregressions 

Exchange rate policy can mitigate 

downside risks to growth 

8 Liu & Molise (2020) South Africa Dynamic stochastic 

general equilibrium 

Monetary policy focuses on price 

stability, and macroprudential policy 

facilitates financial stability 

9 Present study Indonesia TSLS and GMM Exchange rate, financial stability, and 

inflation pressure determine intervention 

in foreign currency and security markets

Source: own compilation. 

3. Research method 

In many cases, how much and when monetary authorities intervene in the foreign currency 
market is confidential. They only periodically announce the current stock of foreign reserves. 
Signaling about market intervention in the next period to maintain the exchange rate does not clearly 
state the size of market intervention. In the context of Indonesia, the central bank communicates 
publicly about monetary policy in general, rather than about its intervention strategies, through 
speeches, reports, or press releases. Moreover, Kuncoro et al. (2021) indicated that the public suffers 
linguistic constraints in understanding press releases on monetary policy issued by Bank Indonesia. 
Thus, conducting research on market intervention with qualitative data is difficult. 

According to Daude et al. (2016), the change in foreign reserves (FR) could be considered as 
the degree of market intervention (MI). We assume that the market intervention strategy is mainly 
determined by exchange rate (ER) movements in the current period, financial stability (FS), inflation 
pressure (IP), and the stock of foreign reserves in the previous period. Inflation pressure is included 
in relation to the additional money supply impact when market intervention is unsterilized. 

 MI୲ ≅ ∆FR୲ ൌ f ሺ∆ER୲ , FS୲ , IP୲ , FR୲ିଵሻ.        (1) 
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Inflation pressure is specified by the inflation differential between the actual inflation rate and 
the targeted inflation (TI) rate. The inflation rate is derived from the domestic price level (PD): 

IP୲ ൌ ∆PD୲ െ TI୲.          (2) 

A rise (reduction) in FR describes a purchasing (selling) foreign exchange transaction by the 
central bank. Converting Equation (1) into the log-linear form results in: 

 ∆fr୲ ൌ a ൅ bଵ ∆er୲ ൅ bଶ fs୲ ൅ bଷ ip୲ ൅ bସ fr୲ିଵ ൅ ϵ୲,     (3) 

where the lower-case letter indicates the logarithmic form, and ϵ is the disturbance term, which is 
independently and identically distributed ~ N(0, σ2). 

The international reserve basket consists of various foreign currencies, securities, monetary gold, 
reserves position in the IMF, and special drawing rights, which are under the control of the monetary 
authority. They are readily available for any balance of payments financing, suggesting that the 
change in foreign reserves does not wholly represent the central bank intervention. Accordingly, the 
vector  fr is specified only on the change in the foreign currencies ( cr) and securities ( sr), 
respectively. They are presented in a ratio to the total foreign reserves. 

 ∆fr୲ ∈ ሼ∆ cr ; ∆ srሽ.          (4) 

A rise (reduction) in cr indicates a purchasing (selling) foreign exchange transaction by the 
central bank. An increase (decrease) in sr represents a buying (selling) foreign securities transaction 
by the central bank. We predict that the coefficient of exchange rate movement would be positive 
(b1 > 0) in the currency market and negative (b1 < 0) in the security market. According to Wang et al. 
(2015), the central bank’s intervention behavior in the foreign exchange market is asymmetric 
between the risks carried and the benefits obtained. Hence, intervention in both markets (to avoid 
risks in terms of income loss) supports mercantile motives if b1 < 1. Market intervention (to 
maintain benefits in terms of foreign capital inflows) confirms precautionary motives if b1 > 1. 

The coefficients of b2 and b3 are supposed to be negative in the currency market and positive in 
the security market. Higher stability of the financial system and inflation pressure reduce the 
monetary authority’s ability to intervene. The coefficient b4 is expected to be negative, 0 <b4< 1, 
indicating the speed of adjustment, which market intervention returns to its desired value after a 
shock. When b4 = 0, shocks will tend to have instantaneous effects on the behavior of the series. If b4 
= 1, the behavior of the series is unpredictable and therefore highly persistent in going back to its 
desired path, or may even deviate from its long-run equilibrium. Table 2 outlines the expected sign 
of the effect of each variable on market intervention. 

Table 2. Expected sign of market intervention determinants. 

 Currency market Security market 

Exchange rate movement + -

 
Precautionary motives > 1 

Mercantile motives < 1

Precautionary motives < -1 

Mercantile motives > -1 

Inflation pressure + -

Financial stability - +

Lagged - -
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However, the main problem in measuring the impact of the exchange rate movements on the 
market intervention policy is the endogeneity of the exchange rate (Adler et al., 2019). In such a case, 
while the central bank’s market intervention in the foreign currency market is intended to control 
exchange rate fluctuations, the decision to intervene is also determined by exchange rate movements. 
The two-way causality will lead to insignificant estimation between foreign exchange intervention 
policies and exchange rate movements or even produce the opposite direction of the coefficients 
(Daude et al., 2016).  

 ∆er୲ ൌ a ൅ βଵ ∆fr୲ ൅ βଶ er୲ିଵ ൅ ε୲.        (5) 

To avoid the endogeneity problem, we incorporate some control variables into Equation (5). As 
proposed by the monetary approach, the change in the exchange rate is derived from Keynes’s demand 
for money in each country. Comparing them leads to the change in exchange rate being stipulated by 
interest rate differential (rd-rf), price differential (pd-pf), money demand differential (md-mf), and 
output differential (qd-qf). The presence of interest rate differential is as suggested by Fanelli & Straub 
(2020) and Juhro & Azwar (2021), and monetary authority intervention in the security market can be 
affected by the exchange rate and yield differential between foreign and domestic securities. 

∆er୲ ൌ α ൅ βଵ ∆fr୲ ൅ βଶ er୲ିଵ ൅ βଷ ∆ሺrd െ rfሻ୲  ൅  βସ ∆ሺpd െ pfሻ୲ 

  ൅ βହ ∆ሺmd െ mfሻ୲ ൅ β଺ ∆ሺqd െ qfሻ୲ ൅ μ୲.      (6) 

Transforming Equations (3) and (6) into reduced forms provides overidentification. The number 
of exogenous and predetermined variables is greater than the number of endogenous variables. 
Regarding the overidentification problem, we use the two-stage least squares (TSLS) method. Stage 
one estimates Equation (6) using the ordinary least squares (OLS) method. Stage two substitutes the 
fitted value of (6) into (3): 

∆fr୲ ൌ a ൅ bଵ ∆er୲෣ ൅ bଶ fs୲ ൅ bଷ ip୲ ൅ bସ fr୲ିଵ ൅ ϵ୲.     (7) 

The estimation result of the TSLS method will be consistent and normally distributed in the 
large sample (Gujarati et al., 2012). Figure 2 presents the empirical framework used in this study. 

Since market intervention is our concern, we need a long-span and reliable time series data on 
international reserves, exchange rate, foreign and domestic interest rates, foreign and domestic prices, 
foreign and domestic money demand, and foreign and domestic outputs. The exchange rate is 
specified as the price of the US dollar against the domestic currency (Indonesian rupiah). The 
domestic price level is represented by the CPI (consumer price index, 2012 = 100). The foreign price 
level refers to the US CPI (2012 = 100). Since the targeted inflation rate is available only on a yearly 
basis, it is then transformed into a monthly basis by dividing it by 12. The money demand refers to 
narrow money (M1), consisting of currency and demand deposits. Dealing with the interest rate 
differential, we use the interest rate of a 5-year government bond of Indonesia and the US.  

Financial stability is measured by the uncertainty index taken from Ahir et al. (2022). It 
implies that higher economic uncertainty leads the central bank to intervene. Unfortunately, monthly 
GDP series data is unavailable. We prefer to employ the industrial production index as a proxy, 
rather than interpolating quarterly GDP into monthly series data. The month-to-month industrial 
production index growth rate allows identifying economic contraction, which is frequently observed 
in the quarterly but rarely found in the annual series data. The industrial production index for 
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Indonesia and the US is measured in 2012 as a base year (2012 = 100). The sample observation 
covers from 2005 (M7) to 2023 (M12), which extends the implementation of the IT framework. 
Most of the monthly data are taken from the central bank of Indonesia and BPS. Other data are 
obtained from the IMF and the Fed. Table 3 summarizes the details of the data. 

 

Figure 2. Empirical framework. 

Table 3. Data and variable specification. 

Variable Definition Source 

CR Currency reserves denominated in US dollars Bank Indonesia 

SR Security reserves denominated in US dollars Bank Indonesia 

FR Total foreign reserves in US dollars Bank Indonesia 

FS Financial stability index Ahir et al. (2022)

IP Inflation pressure, the difference between actual rate and targeted 

inflation rate 

BPS and Bank Indonesia 

PD Domestic price level, Indonesian CPI, 2012 = 100 BPS 

PF Foreign price level, US CPI, 2012 = 100 Federal Reserve

ER Exchange rate, domestic currency to US dollars Bank Indonesia 

RD Domestic interest rate, 5-year Indonesian government bond IMF 

RF Foreign interest rate, 5-year US government bond IMF 

MD Indonesia’s money demand Bank Indonesia 

MF US money demand  Federal Reserve

QD Domestic output level, Indonesian industrial production index, 2012 = 

100 

BPS 

QF Foreign output level, US industrial production index, 2012 = 100 Federal Reserve

Source: own compilation. 

 

Inflation 
pressure

Exchange 
rate

Financial 
stability

TSLS
Market 

intervention
Money demand OLS 
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4. Results and discussion 

To begin our discussion, it is worth analyzing the stock of international reserves held by the 
monetary authority. As presented in Figure 3, the foreign reserves in the form of securities dominate 
for about 80% on average during the observation period. The foreign currency stock is, on average, 
about 13% of the total reserves. It seems that the monetary authority relies on the open market 
operation using foreign securities to manage exchange rate fluctuation rather than directly 
purchasing/selling foreign currency in the foreign exchange market. 

Table 4 reports descriptive statistics of market intervention. The mean value of foreign currency 
and security interventions is almost the same, suggesting that the central bank uses the two 
instruments in the market complementarily. Given the magnitudes of the mean value, we expect the 
inflation pressure and financial stability to be more influential, compared to the exchange rate 
movement, for the monetary authority to intervene in the foreign currency market. 

 

Figure 3. Average composition of Indonesia’s foreign reserves, 2005–2023. Source: Bank Indonesia. 

In the exchange rate movement determinants, as presented in Table 5, the mean values of all 
variables of interest are not far from the corresponding median value, suggesting that they have a  
bell-shape distribution. However, the non-normal distribution of the exchange rate fluctuation data is 
noticeable from the positive values of its skewness. The shape of the exchange rate movement 
distribution is somewhat right-skewed, implying that most of the data series is depreciating. This 
finding confirms the observation by Adler et al. (2021) that developing countries suffer prolonged 
currency depreciation.  

In contrast, the interest rate and money demand growth differentials series data do not vary, 
indicated by the low standard deviation relative to the mean value. The gap between the highest and 
lowest values of each series data also supports that they are relatively homogeneous. Meanwhile, the 
output growth differential has the lowest skewness and kurtosis, implying the corresponding series data is 
almost platykurtic, bell-shaped distributed. Based on those data characteristics, the interest rate and 
money demand growth differentials are more dominant in affecting the exchange rate movement. 

13.39%

80.70%

5.92%

Currencies

Securities

Others
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Table 4. Descriptive statistics of market intervention. 

  cr  sr fs ip 

Mean 0.0004 −0.0006 0.1126 0.0688 

Median 0.0002 −0.0001 0.0810 −0.0501 

Maximum 0.2074 0.2089 0.4400 7.8375 

Minimum −0.2104 −0.1999 0.0000 −0.7853 

Std. Dev. 0.0284 0.0291 0.1044 0.7032 

Skewness 0.1332 −0.0574 1.0802 6.6412 

Kurtosis 29.4287 25.1426 4.0016 69.9673 

Observations 221 221 221 221 

Source: own calculation. 

Table 5. Descriptive statistics of exchange rate determination. 

  er rd-rf pd-pf md-mf qd-qf

Mean 0.0020 1.0550 0.0619 5.5365 0.1012

Median 0.0013 1.0530 0.1123 5.7380 0.1022

Maximum 0.1591 1.1410 0.2434 5.9867 0.3618

Minimum −0.1041 1.0170 −0.3381 4.5709 −0.2969

Std. Dev. 0.0277 0.0184 0.1560 0.4381 0.1729

Skewness 0.9741 1.0608 −0.6852 −1.1608 −0.4427

Kurtosis 10.8956 6.2666 2.2355 2.8656 2.1913

Observations 221 221 221 221 221 

Source: own calculation. 

Do they correlate with each other? Table 6 links the movement of the exchange rate and the 
foreign currency market intervention. Surprisingly, the correlation between the exchange rate 
movement and inflation pressure is very low (−0.02). Since inflation pressure in the IT framework is 
the main factor in establishing a policy rate, it preliminarily indicates that market intervention is not 
aligned with the policy rate. As postulated by the uncovered interest rate parity theorem, the policy 
rate should restrain the exchange rate fluctuation. Exchange rate movements deviate from inflation 
pressure as a result of distortions in domestic prices generated by speculative activities.  

The exchange rate is negatively correlated with the change in securities reserve. This suggests 
that they are substitutes for each other, as found by Kuncoro & Pardede (2024). Both types of market 
intervention are inversely correlated with the exchange rate movement. A similar result is found in 
the case of financial stability. Those correlations are consistent with the foreign exchange flows 
to/from the central bank. The negative correlation between currency and security reserves suggests 
substitutability. This could be linked to liquidity management strategies to achieve optimal 
composition of reserves. Expecting higher returns and diversifying risk are the main considerations 
for the central bank to arrange a reserve portfolio (Arslan, 2019). 

Furthermore, to ascertain the causal relationship between the actual exchange rate fluctuation 
and market intervention, we conduct the pairwise-Granger causality test. As presented in Table 7, the 
test confirms a bi-directional causality. Using 4 lags, verified by the LR (log-likelihood ratio), FPE 
(final prediction error), and AIC (Akaike information criterion) optimum criteria, it is evident that a 
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causal relationship flows from market intervention to exchange rate movement and vice versa, which 
denies most empirical studies outlined in the Literature Review section.  

In this case, while market intervention is designed to control exchange rate fluctuations, the 
decision to intervene is also determined by exchange rate movements. Such bi-directional causality 
means that the estimated effect of the variable on the outcome might not accurately reflect the true 
causal relationship. Causality is closely related to endogeneity. Both are important concepts in 
statistical analysis, particularly in econometrics. Endogeneity arises when the explanatory variables 
in a regression model are correlated with the error term, which can lead to biased and inconsistent 
estimates of causal effects. Considering the presence of endogeneity problems, we need a set of 
instrumental variables, instead of the original one. 

Table 6. Correlation matrix. 

  er  cr  sr fs ip 

 er 1 0.1384 −0.1721 0.1513 −0.0190

 cr 0.1384 1 −0.8849 0.0140 −0.0034

 sr −0.1721 −0.8849 1 −0.0702 −0.0039

fs 0.1513 0.0140 −0.0702 1 −0.0707

ip −0.0190 −0.0034 −0.0039 −0.0707 1 

Source: own calculation 

Table 7. Granger causality test. 

Null hypothesis: Obs F-Stat Prob. 

 er does not Granger cause  Cr  
217 

3.5435 0.0080

 cr does not Granger cause  er 2.4605 0.0465

 er does not Granger cause  sr 
217 

2.4949 0.0440

 sr does not Granger cause  er 2.1335 0.0779

Source: own calculation 

Before estimating the variables of interest, the existence of unit roots needs to be examined. By 
conducting an augmented Dickey–Fuller (ADF) test, the results are provided in Table 8. The test 
shows that interest rate differential, inflation pressure, inflation differential, and financial stability 
series data have unit roots in level or integrated in degree zero [I(0)]. It implies that the three 
variables after a shock will return to the steady state, suggesting that they are temporary in nature.  

The other series data do not have unit roots in level but are stationary in first differences at 5% 
significance level. It implies that the remaining five series data are stable in accordance with a 
disequilibrium process. Both tests suggest that the effect of any shock will eventually vanish, and all 
series data will move together to its long-run mean. In other words, they remain to evolve toward the 
long-run equilibrium relationship as predicted by the standard economic theory. Hence, the exchange 
rate movement, inflation rate differential, and financial stability can expectably explain the decision 
of the central bank to intervene in the foreign exchange market.  
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Table 8. Unit root tests. 

 Level First difference 
 Coeff. Prob. Coeff. Prob. 

cr −2.2664 0.1839 −17.9439 0.0000

sr −2.4250 0.1360 −15.2352 0.0000

fs −3.5938 0.0066 − − 

ip −10.5264 0.0000 − − 

er −1.6846 0.4377 −13.6828 0.0000

pd-pf −4.5491 0.0002 − − 

rd-rf −2.6316 0.0882 −10.9233 0.0000

md-mf −1.3258 0.6177 −13.2032 0.0000

qd-qf −0.9829 0.7595 −16.7753 0.0000

Source: own calculation. 

Table 9 presents the estimation results of Equation (3) using the TSLS method. The exchange rate 
determination model [Equation (6)] is run first. As expected by the monetary approach, the interest rate 
and money demand growth differentials significantly affect the exchange rate movement. The null 
hypothesis that those coefficients are statistically equal to zero can be rejected at 5% or at least a 10% 
confidence level. The acceptance of the null hypothesis holds for the output growth differential. The 
industrial production growth differential cannot describe the exchange rate fluctuation. The 
insignificance of lagged exchange rate depicts that the exchange rate movement is unstable. 

Unfortunately, the coefficient of market intervention yields a conflicting result. In the case of 
currency intervention, the associated coefficient is significantly positive, but negative for security 
intervention. The intervention in the foreign currency market induces the exchange rate to appreciate. 
Similarly, the intervention in the security market leads the home currency to depreciate. However, our 
major concern is not the determinations of exchange rate movement but the decision of the central 
bank to intervene in the foreign exchange market, taking into account the exchange rate movement. 

In the second stage, the predicted value of the monetary approach model is used as an 
explanatory variable replacing the initial one. The results have strong instrumental variables. The  
J-tests deny the null hypothesis that the instrumental variable is weak. Orthogonality tests ensure that 
independent variables do not have significant relationships with each other. Endogeneity tests ensure 
that independent variables in a regression model are not correlated with the error term. Weak 
instrument tests show that the instrumental variable in a TSLS regression is strong. They are also 
robust tests for heteroskedasticity, autocorrelation, and cluster-robust weak instrument tests. 

The coefficient of exchange rate movements in the foreign currency market is observed to be 
significantly positive and in line with the theory. When the domestic currency depreciates 
(appreciates) 1% against the US dollar, the central bank increases (decreases) the sale of foreign 
currency by about 1.35% of the total reserves on average. In the security market, a 1% home 
currency depreciation (appreciation) leads the central bank to purchase (sell) foreign securities for 
about 1.25% of the total reserves. Purchasing (selling) foreign securities will inject (absorb) foreign 
currency liquidity into (from) the domestic market. Based on those figures, the monetary authority’s 
decision to intervene in the foreign exchange market refers to precautionary motives. 
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Table 9. TSLS estimation of market intervention. 

  cr  sr 
 Coeff. Prob. Coeff. Prob.

C 0.3591 0.0234 1.4521 0.0328

 er 1.3486 0.0493 −1.2478 0.0721

fs −1.2199 0.0411 1.1531 0.0767

ip 0.0295 0.1906 −0.0183 0.3684

Lagged −0.6954 0.0208 −0.9547 0.0337

Instrument  

variable for  er 
Coeff. Prob. Coeff. Prob. 

     C −0.3372 0.0578 −0.3431 0.0518

      fr 0.1461 0.0270 −0.1760 0.0061

      (pd-pf) −0.0559 0.8240 −0.0715 0.7746

      (rd-rf) 0.2783 0.0154 0.2851 0.0125

      (md-mf) 0.0383 0.0763 0.0381 0.0757

      (qd-qf) 0.0151 0.6891 0.0148 0.6938

     Lagged 0.0049 0.6246 0.0048 0.6313

J-test 0.5513 0.9075 0.6553 0.8837

Orthogonality test 0.0752 0.8493 0.0825 0.7739

Endogeneity test 1.9537 0.5929 1.6454 0.6819

Weak instrument test 0.8419 0.9999 0.6836 0.9999

Source: own calculation. 

This study also observes that there are differences in the responsiveness of exchange rate 
movement in the foreign currency market and the security market. In the currency market, the 
exchange rate movement coefficient is found to be larger than that in the security market. As is 
known, transactions in the open market operation take the form of direct exchange between domestic 
and foreign currency. In contrast to the currency market, transactions in the securities market take the 
form of exchanging securities for foreign currency. The difference in the level of liquidity between 
foreign currency and securities makes intervention in the securities market less responsive to 
exchange rate fluctuations. 

The effect of exchange rate movement on the decision to intervene is consistent with financial 
market stability. Better financial market stability reduces market intervention in the currency market. 
In the security market, higher (lower) financial market stability induces the central bank to sell 
(purchase) security in order to strengthen the stabilization of the exchange rate. Selling (purchasing) 
security increases (decreases) the attractiveness of security yields for entry of portfolio investment 
from abroad through an increase (decrease) in the yield on short-term security and an increase 
(decrease) in the yield structure for long-term security. Both strategies are done primarily when 
capital outflows substantially increase, which supports Bhakri & Verma (2021). 

Selling (purchasing) foreign currency and securities should be consistent with the development 
of the policy rate as the primary instrument in the IT policy. The policy rate is set to anchor the 
future inflation rate. The insignificance of the inflation pressure coefficient indicates that the central 
bank’s decision to intervene does not take into account the ongoing inflation pressures. Kuncoro 
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(2024) points out that the change in the foreign exchange reserves has an inflationary impact, which 
can further disturb the inflation target achievement in the short-, medium-, or long-term. 

To confirm the above results, a robustness test is conducted through the approach’s performance 
evaluation using a competing model. A GMM (generalized method of moments) is employed to 
capture dynamic effects, particularly when equations in the system contain lagged dependent variables. 
Applying the GMM estimation for the same equation and instruments yields better results regarding 
the strength of instrumental variables. The J-test, orthogonality test, endogeneity test, and weak 
instrument test convince the strength of instrument variable validity. The exchange rate movement, 
both in the currency and security markets, is a major determinant for monetary authority decisions to 
intervene in the foreign exchange market. Its magnitude is greater in the foreign currency market (1.1) 
than in the security market (1.0). Both are not much different from the TSLS result.  

Overall, the GMM result does not change the main conclusion. Table 10 presents that inflation 
pressures do not significantly affect market intervention, as found by Andriyani et al. (2020), but 
challenges Sanusi et al. (2019). While both use the actual inflation rate, the present study measures 
inflation pressures from the target. The smaller the difference between actual inflation and the target 
rates, the lower the inflation pressures. As noted by Broto (2011), an inflation target helps to reduce 
variability about current inflation, even if IT lowers inflation and inflation uncertainty. Hence, the 
impact of IT institutionally is effective in declining inflation variability. At the same time, open 
market operation to sterilize an increase in the domestic monetary base plays an important role. Even 
though open market operation serves with temporal lags, it can dampen inflation pressure, resulting 
in the central bank not immediately needing to intervene in the foreign exchange market. 

Table 10. GMM estimation of market intervention. 

  cr  sr 
 Coeff. Prob. Coeff. Prob. 

C 0.2771 0.0695 1.2127 0.0282 

 er 1.1552 0.0483 −1.0298 0.0641 

fs −0.8341 0.1962 0.7244 0.2429 

ip 0.0273 0.4196 −0.0143 0.5765 

Lagged −0.4398 0.0452 −0.5865 0.0296 

J-test 1.0884 0.7799 2.3309 0.5066 

Orthogonality test 0.0313 0.8596 0.4582 0.4985 

Endogeneity test 2.0946 0.5530 3.5047 0.3202 

Weak instrument test 0.8419 0.9997 0.6836 0.9999 

COVID-19 breakpoint test 5.1551 0.5241 7.0276 0.3183 

Source: own calculation. 

The different result, compared to the TSLS results, is found to be insignificant in terms of 
financial stability. The impact of the associated variable tends to be sensitive depending on the 
circumstances. It seems that financial stability is not established enough to be considered for the 
central bank to intervene in the foreign exchange market. In addition, the Chow breakpoint test 
shows equality between the period before and during the COVID-19 pandemic. This result is 
reasonable. First, the sample size during the COVID-19 pandemic is relatively small compared to the 
total observations. Second, Bank Indonesia’s mandate to stabilize the financial system explicitly 
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began in 2023. Third, Bank Indonesia has recently intervened more in the forward market (Juhro & 
Azwar, 2021). As part of the triple intervention, Bank Indonesia actively participates in the domestic 
non-delivery forward (DNDF) market. The settlement of DNDF is in rupiah, resulting in the 
exchange rate fluctuations being reduced and foreign currency reserves being saved. 

Fourth, the foreign exchange intervention strategy is not to achieve a certain level of the 
exchange rate but rather to minimize the volatility of the exchange rate (Goeltom, 2007). Hence, it is 
not surprising that the adjustment speed in the currency market is also lower (−0.44) than that in the 
security market (−0.59). They suggest that a change in the market intervention between the previous 
month and the current month induces the market intervention process in the current month, with only  
44% to 59% partial adjustments to manage to the desired levels. Those figures also indicate that the 
market intervention carried out by the monetary authority is relatively persistent, as found by 
Hofman et al. (2020).  

Nevertheless, the importance of market interventions as explained above may hold in certain 
cases and does not apply universally. According to the IMF (2023), several central banks that are 
classified as IT regimes operate under a free-floating exchange rate system with no foreign exchange 
interventions (Australia, Canada, Japan, Mexico, Norway, Poland, Russia, Sweden, United 
Kingdom). It is also important to emphasize that central bank transparency is widely recognized as a 
defining characteristic of IT (Svensson, 2010). The literature highlights a relationship between 
central bank transparency and exchange rate volatility. The availability of information about 
monetary policy objectives may induce exchange rate fluctuations (Weber, 2019). The transparency 
of monetary policy may also decrease exchange rate volatility (Eichler & Littke, 2018). Accordingly, 
market intervention in an IT regime, which is guided by precautionary motives, can cope with 
exchange rate volatility. 

5. Conclusions 

The objective of this paper is to analyze the monetary authority’s decision to intervene in the 
foreign exchange market. The motivation behind this research is that there is no wide agreement on 
the role of foreign exchange market intervention in the IT regime. On the one hand, exchange rate 
stabilization should be the secondary goal. On the other hand, foreign exchange market intervention 
has remained a widely used policy instrument among IT emerging market economy central banks. 
Different from prior studies, the monetary authority intervention decision in the currency and 
security markets refers not only to the exchange rate movement but also to inflation pressure and 
economic uncertainty. 

The main contribution of this research is to synthesize market intervention strategies with the 
motive of accumulating foreign exchange reserves in the framework of the impossible trinity. Taking 
the case of Indonesia for the monthly data over the period 2005 (7) to 2023 (12), we found that 
exchange rate fluctuation affects the monetary authority intervention both in the currency and 
security markets. The impact of financial instability depends on the methods used and episodes of 
economic uncertainty, particularly in relation to capital outflows. In contrast, the inflation pressure 
fails to explain the central bank intervention in both markets, which contradicts the IT logic. An 
inflation target announced by the monetary authority in advance helps to reduce actual inflation from 
its target. In other words, the central bank’s commitment to the inflation target reduces the pressure 
to intervene.  
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Those findings suggest the trilemma impossibility among credible monetary policy, exchange 
rate, and capital mobility holds. Assuming financial stability remains unchanged, the exchange rate 
fluctuation leads the monetary authority to conduct market intervention. Concurrently, the managed 
exchange rate movement attracts capital inflows in the security market. As a consequence, both 
strategies neglect inflation pressure and thereby undermine the credibility of IT monetary policy. 
Under the above circumstances, market intervention should use discretionary strategies (in 
accordance with precautionary motives) to mitigate shocks in the foreign exchange market. Despite 
facing time inconsistency problems, the discretionary strategy is favorable for saving foreign 
reserves in the short run. The saved foreign reserves are useful to intervene in the foreign exchange 
market, especially during capital outflow episodes. It can also avoid confusion between the exchange 
rate and inflation stability goals.  

Market intervention strategy in the IT regime is still open to being reinvestigated. The exchange 
rate in this paper is limited to its movement. The market intervention does not differentiate between 
the purchasing and selling states. Further research is advisable to incorporate the depreciation and 
appreciation states. The inflation pressure could also be split into over- and under-projected states. 
Similarly, market intervention might also consider the sterilized and unsterilized states. It is also 
recommended to explore the alternative measures of monetary policy transparency, financial stability, 
output level proxy, money supply, and asymmetric issues, which have not been explored in this study. 
Pairing them to analyze the impact of exchange rate fluctuation on the foreign exchange market 
intervention leads to a home currency stabilization strategy being more targeted. 
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