
MPRA
Munich Personal RePEc Archive

Unintended Consequences of Foreign
Exchange Reserve Movements? Financial
Dollarization in Emerging Market
Economies

Zhang, Zhongxia and Svirydzenka, Katsiaryna

International Monetary Fund, International Monetary Fund

1 November 2020

Online at https://mpra.ub.uni-muenchen.de/120822/
MPRA Paper No. 120822, posted 15 May 2024 09:28 UTC

http://mpra.ub.uni-muenchen.de/
https://mpra.ub.uni-muenchen.de/120822/


Unintended Consequences of Foreign Exchange
Reserve Movements? Financial Dollarization in

Emerging Market Economies ∗

Zhongxia Zhang

International Monetary Fund

Katsiaryna Svirydzenka

International Monetary Fund

November 1, 2020

Abstract

This paper investigates the determinants of financial dollarization in emerging
market economies, a phenomenon where domestic residents hold large shares of their
portfolios in foreign currencies. In addition to common explanatory variables, this
paper places an emphasis on central banks’ foreign exchange reserve movements.
A dataset of 30 emerging market economies is compiled using monthly data from
January 2004 to December 2014 on foreign currency loans and deposits. Foreign
exchange interventions are quantified as the changes in central banks’ foreign exchange
reserves, adjusted by valuation effects such as exchange rate movements and asset
returns. Results from panel regressions confirm a positive and statistically significant
association between lagged foreign exchange interventions and the private sector’s
foreign currency positions. In addition, past changes in foreign exchange reserves are
positively associated with increases in financial dollarization. Panel data instrumental
variable regressions are applied to establish a causal relationship between foreign
exchange reserve movement and the private sector’s risk-taking behavior in financial
dollarization. We find that a rise in foreign exchange reserve does not affect the
share of foreign currency in the portfolios, but it increases the depth of financial
dollarization in percent of GDP.

∗We thank Jay Shambaugh, Graciela Kaminsky, Tara Sinclair, Miguel Savastano, Nathan Porter,
Kenji Moriyama, and Xingwei Hu for their valuable comments. The views expressed in this paper
are those of the authors only. All errors are our own.
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1 Introduction

Financial dollarization is a common phenomenon in emerging market economies.
Domestic residents, such as households, firms, and financial institutions, tend to hold
large shares of their portfolios in foreign currencies. Households and firms choose to
hold foreign currency denominated assets in order to protect the value of their wealth.
The banking sector makes loans in foreign currency to hedge against inflation and risk
of exchange rate fluctuations as well. This is because, historically, many emerging
market economies have witnessed high inflation and large exchange rate depreciation
episodes. In most cases, domestic residents in emerging market economies choose
to carry global reserve currencies, such as U.S. dollars and euros, in their foreign
currency portfolios.

Financial dollarization is a critical issue for policymakers, because private sec-
tor’s multi-currency positions create new challenges for monetary policy, financial
stability, and debt management. First, former research work suggests that mone-
tary policy transmission channels, and the degree of exchange rate pass-through in
financially dollarized economies, differ in comparison to economies dominated by na-
tional currencies. For example, central banks typically set policy rates to influence
lending and borrowing costs of local currencies’ denominated assets. In an econ-
omy with a large presence of foreign currencies’ denominated assets, central banks’
role in managing their respective economies is weakened because the interest rates
of foreign currencies’ denominated assets are largely determined by those currency
issuing authorities abroad. Therefore, high levels of dollarization complicate central
banks’ decision-making and create challenges to conduct effective monetary policy.
Second, exchange rate fluctuations not only have an impact on the economy via a
trade channel, but also have a wealth effect via a financial channel. For instance, in
a financially dollarized economy, an exchange rate depreciation can boost exports by
making domestic goods cheaper. At the same time, foreign currency asset (liability)
holders’ wealth (obligation) increases in the unit of local currencies. Lastly, balance
sheet currency mismatches pose a risk in emerging market economies. Typically, the
private sector’s assets are denominated in local currency, and part of the liabilities
is denominated in foreign currency. In an event of large exchange rate depreciation,
domestic debtors often encounter debt service distress because the debt obligations
skyrocket in local currency terms. Higher default rates and a collapse in spending of-
ten lead to an economic recession (Verner and Gyongyosi 2020). Therefore, exchange
rate devaluations may be contractionary instead of expansionary, and the adverse
balance sheet effects make central banks more reluctant to let exchange rates fully
depreciate to offset the negative shocks (Calvo and Reinhart 2002; Hausmann et al.
2001; Cespedes, et al. 2004).

This paper studies the determinants of financial dollarization in emerging market
economies, and asks questions of the role of Foreign Exchange (FX) reserves. Foreign
exchange reserve management is an important part of the central banks’ policy toolkit.
Traditionally, foreign exchange reserves provide a buffer in maintaining exchange
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rate stability and mitigating balance of payment risks. Under disorderly market
conditions, authorities will use foreign exchange reserves to prevent excess volatility.
In addition, reserves are useful to meet needs from import payments, external debt
obligations, and capital outflows. This paper aims to explore whether there is a link
between reserve movement and the private sector’s financial dollarization decisions.
Does central banks’ usage of foreign exchange reserves encourage risk-taking behavior
from the private sector? The gross positions of the private sector loans and deposits
are examined with respect to foreign exchange interventions and changes in foreign
exchange reserves. This research question is important to understand the factors
which affect financial dollarization, and provide crucial insight on whether foreign
exchange reserve management can be included in the policy options to reduce financial
dollarization. The findings in this paper suggest that, past foreign exchange reserve
movements are positively associated with financial dollarization. However, a rise
in foreign exchange reserve does not affect the share of foreign currencies in the
portfolios, but it increases the depth of financial dollarization in percent of GDP.

The rest of this paper is organized as follows: Section 2 reviews the literature
of financial dollarization, foreign exchange interventions, and central banks’ foreign
exchange reserve holdings; Section 3 presents the data and stylized facts; Section 4
discusses the empirical methodology; Section 5 shows the empirical regression results
on financial dollarization; Section 6 performs several robustness checks; The last
section discusses and concludes the paper.

2 Literature review

There are a number of explanations for high and persistent levels of dollarization
in developing countries (Levy Yeyati 2006). The early literature was primarily focused
on currency substitution, where agents preferred the foreign currency because they
did not have faith in the local currency as a good store of value. Mostly recently,
the theories develop on several fronts, including how risk-averse residents choose their
portfolios to optimize risk-return profile; the presence of market imperfections and
externalities; and the quality of institutions.

Measurement of financial dollarization is a non-trivial aspect of the research work.
Researchers typically distinguish between loan dollarization and deposit dollarization.
Reinhart, Rogoff and Savastano (2003), propose a composite index of financial dollar-
ization instead. Their index is the normalized sum of foreign currency bank deposits
as a share of broad money, total external debt as a share of GDP, foreign currency
domestic government debt as a share of total domestic debt. Using this measure,
they show that a high degree of financial dollarization appears to increase exchange
rate pass-through but does not seem to hinder monetary policy control.

A portfolio model is devloped by Ize and Levy Yeyati (2003) to examine financial
dollarization, where risk-averse agents choose the currency composition of their de-
posits and loans in a monetary economy. The authors show that minimum variance
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portfolio (MVP) allocations provide a natural benchmark to estimate the scope of
financial dollarization and its relation with macroeconomic policies.

Researchers have also applied panel data models to understand financial dollar-
ization. Based on results from a standard panel data model and a panel vector au-
toregressive model using monthly dataset from 24 transition economies, Basso et al.
(2011) find that access to foreign funds increases credit dollarization but decreases
deposit dollarization. They also confirm that interest rate differentials matter for
loan and deposit dollarization. Vieira et al. (2012) study financial dollarization in a
group of 79 economies using the generalized method of moments (GMM) in a panel
data model. The authors argue that a high level of domestic debt combined with
default risk explains the persistence of financial dollarization, even after inflation de-
clines. Their results demonstrate that inflation risks caused by increasing probability
of default account for financial dollarization more than inflation itself.

Previous empirical work suggests that inflation, exchange rate depreciation, inter-
est rate differentials, financial market depth, legal restrictions on onshore dollariza-
tion, currency-matching of assets and liabilities by banks, access to foreign financing,
credibility of policy, and the quality of institutions are main determinants of finan-
cial dollarization. For example, by applying a number of propensity score matching
methods to a large sample of 106 developing countries, Lin and Ye (2013) find strong
evidence that inflation targeting lowers financial dollarization. By performing panel
data regressions on 66 countries, Honig (2009) indicate that improved government
quality reduces unofficial dollarization. Luca and Petrova (2008) and Neanidis and
Savva (2009) provide evidence that financial dollarization is driven by banks’ incentive
for currency-matched portfolios.

Although this paper studies the role of foreign exchange reserves on financial
dollarization, traditionally central banks mainly use foreign exchange reserves to sta-
bilize exchange rates. Given its high cost and mixed effectiveness, foreign exchange
intervention is a controversial policy option for central banks. However, many cen-
tral banks do intervene on the foreign exchange market. Neely (2008) and Mohanty
and Berger (2013) summarize central banks’ views in foreign exchange intervention,
including motives, methods, and tactics. There are many ways that central banks
could affect exchange rates, both directly and indirectly. The International Monetary
Fund’s Annual Report on Exchange Arrangements and Exchange Restrictions pro-
vides detailed information on foreign exchange interventions, including: changes in
foreign exchange markets, changes in currency and exchange rate structures, changes
in exchange subsidies and exchange taxes, and exchange restrictions and multiple
currency practices.

In theory, foreign exchange interventions may influence exchange rates through
two distinct channels: the signaling channel (Mussa 1981) and the portfolio-balance
channel (Dominguez and Frankel 1993). Intervention operations affect exchange rates
through the signaling channel when they are used as a means of signaling to the
market about the central banks’ views of the appropriate exchange rates, future policy
intentions, or future fundamentals (Mussa 1981). The signaling channel is likely
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to be weak in emerging market economies since their central banks have a short
history of institutions and policy credibility. The portfolio balance channel assumes
foreign and domestic assets are imperfect substitutes for each other so that Uncovered
Interest Parity (UIP) does not hold. Given that the degree of substitutability between
emerging market currency securities and foreign currency debt securities is small, the
portfolio balance channel is expected to be large in these countries.

Foreign exchange intervention appears to be more common in emerging market
economies (Disyatat and Galati 2007; Ghosh, Ostry, and Chamon 2016; Chamon,
Hofman, Magud, and Werner 2019). This is partly a reflection on the structural char-
acteristics of emerging market economies such as predominant foreign currency bor-
rowing, shallow financial and currency markets, and volatile capital flows. Fratzscher,
Gloede, Menkhoff, Sarno, and Stohr (2019) find that FX intervention works mostly
effective in smoothing the path of exchange rates, and in stabilizing the exchange
rate in countries with narrow band regimes. However, Kuersteiner, Phillips and
Villamizar-Villegas (2018) point out that while interventions had significant effects
on the exchange rate, the effects are short-lived.

In the last two decades, emerging market economies have seen the rapid growth
of foreign exchange reserves. Obstfeld, Shambaugh, and Taylor (2010) study this
puzzle and argue that financial stability and financial openness contribute greatly in
explaining reserve holdings in emerging markets. In addition to traditional determi-
nants of reserve holdings such as openness to international trade, the authors show
that a primary reason for a central bank to hold reserves is to protect the domestic
banking sector, while limiting external currency depreciation. Bocola and Lorenzoni
(2020) propose a theory in which liability dollarization arises from an insurance mo-
tive of domestic savers. Their results show that reserves can play a catalytic role by
encouraging virtuous behavior of local borrowers and by promoting financial stability.

In this paper, we ask the following questions: when central banks use reserves to
intervene in the foreign exchange market, does that action change the private sec-
tor’s foreign currency positions relative to total positions? Do movements in central
banks’ foreign exchange reserves encourage private sector agents to take more for-
eign currency loans and deposits? These are important questions for policymakers
due to the monetary, financial and debt management challenges created by financial
dollarization and the fast-growing foreign exchange reserves. However, to the best
of our knowledge, no academic study has been done to cast light on how central
banks’ foreign exchange reserve movements affect financial dollarization. This paper
aims to fill the critical gap in the above topic. In addition to movements in foreign
exchange reserves and exchange rate, this paper also considers capital account open-
ness and monetary policy rate as potential determinants of financial dollarization.
Therefore, the paper contributes to the flourishing literature on the integrated policy
framework, where monetary policy, capital controls, foreign exchange interventions,
and macroprudential policy are jointly configurated to achieve the optimal macroe-
conomic outcomes (IMF 2020; Adrian, Erceg, Linde, Zabczyk, and Zhou 2020; Basu,
Boz, Gopinath, Roch, and Unsal 2020).
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3 Data description and stylized facts

We compile a dataset that covers 30 emerging market economies using monthly
data from January 2004 to December 2014 on foreign currency loans and deposits.
These eleven years have witnessed the rapid growth of emerging market economies
prior to 2008, the Global Financial Crisis, and the post-crisis economic recovery.
Ideally, the study would extend the sample to earlier years. However, lack of data
availability poses a hurdle to enlarge the sample.

Data on foreign currency loans and deposits are from the IMF’s Monetary and
Financial Statistics database. The database includes surveys on other depository
corporations (e.g., commercial banks, merchant banks, savings and loan associations,
credit unions, rural and agricultural banks) within a given country. The database
contains loans to other financial corporations and other resident sectors (i.e., the
private sector). In addition, the database contains series on residents’ total amounts
and foreign currency amounts of transferable deposits and other deposits.

The paper studies two sets of measures of financial dollarization by looking at
households’ deposit portfolios and banks’ lending portfolios. The first set of measures
is the currency composition of financial dollarization (i.e., ratio of foreign currency
loans to total loans and ratio of foreign currency deposits to total deposits). We
divide foreign currency loans by the total amount of loans to obtain the ratio of foreign
currency share of loans. We sum up the residents’ foreign currency deposits and divide
them by the total amount of residents’ deposits to get the ratio of foreign currency
share of deposits. The second set of measures is the depth of financial dollarization
(i.e., foreign currency loans in percent of GDP and foreign currency deposits in percent
of GDP). Since the foreign currency loans and deposits are denominated in local
currency, the second set of measures is calculated as foreign currency loans or deposits
divided by GDP in local currency.

It is important to note that all the bank loans and deposits data are resident,
which means that all transactions are within the country. Therefore cross-border
financial dollarization behaviors are not examined in this paper. For example, if
a foreign bank located in the United States provides loans to Brazilian residents,
our financial dollarization measure does not capture this activity. Likewise, when
residents in South Africa move money to a bank located in the United Kingdom,
our financial dollarization measure does not cover that activity either. The fact that
all the four financial dollarization measures are resident is fundamental to all of our
results in this paper.

For other control variables, inflation measures in this paper are from the IMF’s
INS database.1 Additionally, policy rate data is retrieved from Haver Analytics. The
government quality index is a simple average of law and order, bureaucracy quality,
and corruption ratings based on International Country Risk Guide (ICRG)’s data.

1Two high inflation episodes are dropped (Venezuela in December 2013; Belarus during September
2011 to June 2012), since these observations drive all the regression results.
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All other variables are downloaded from the IMF’s International Financial Statistics
database, unless otherwise noted.

In this study, foreign exchange intervention refers only to the actions of selling or
purchasing currencies by central banks (or ministries of finance) to affect the exchange
rate. Other actions are considered exchange rate policies. Few emerging market
economies publish official data on foreign exchange interventions. We quantify foreign
exchange interventions as the changes in central banks’ foreign reserves, adjusted by
valuation effects.

Change in FX Reserves = Foreign Exchange Intervention + Valuation Effects (1)

Specifically, the valuation effects are the sum of currency movements and portfolio
returns. The international Monetary Fund tracks the currency composition of reserves
for its member countries, however, the country-level data on currency composition of
reserves is confidential and only the aggregate data by income group are published.
Nevertheless, the country-level data have been used on a few occasions for research
purpose. Eichengreen and Mathieson (2000) use the country-level data for developing
countries to examine the determinants of currency composition of foreign exchange
reserves. Their empirical results show that the demand for reserves denominated in
different currencies is strikingly stable and the principal determinants are trade flows,
financial flows and currency pegs. Since the information on the currency composition
of reserves is crucial to estimate valuation effects and foreign exchange interventions
precisely, we follow Lane and Shambaugh (2010)’s approach to exploit Eichengreen
and Mathieson (2000)’s regression results to predict the currency composition of for-
eign exchange reserves for our sample countries. Eichengreen and Mathieson (2000)’s
regression coefficients are used to predict the share for each of the global reserve cur-
rencies (the U.S. dollar, the euro, the Japanese yen, and the pound sterling). We
impose a non-negativity constraint on the predicted values for the currency shares.
We then normalize the currency shares so that all the currency shares add up to 100
percent for each country at any given point in time. Furthermore, we assume that
foreign exchange reserves are invested in their corresponding currency’s long-term
sovereign bonds (e.g., the share of U.S. dollars assets is invested in U.S. Treasury
securities).

From Equation (1), a positive value in foreign exchange intervention means that
the central bank is selling domestic currency and buying foreign currencies, which
lead to increases in foreign exchange reserves. On the other hand, a negative value in
FX intervention means that the central bank is buying domestic currency and selling
foreign currencies, which lead to declines in foreign exchange reserves.

Table 1 presents the summary statistics for key variables in this study. On average,
about one quarter of emerging markets’ loans and deposits are denominated in foreign
currencies. However, the sample averages mask the heterogeneity among countries.
For example, the highest share of FX loans to total loans is about 80% and the largest
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Table 1: Summary statistics

Variable Observation Mean Std. dev. Min Max
FX loans to total loans (percent) 3,644 27.1 22.4 0 79.5

FX deposits to total deposits (percent) 3,143 26.8 23.0 0.05 88.2
FX loans to GDP (percent) 3,632 12.1 11.8 0 68.9

FX deposits to GDP (percent) 3,791 13.9 14.3 0.02 70.3
FX reserves to GDP (percent) 3,948 16.9 9.9 1.2 55.5

FX intervention to GDP (percent) 3,918 0.10 0.8 -13.5 8.0
Exchange rate depreciation 3,588 2.5 15.0 -43.2 183.6

Inflation 3,573 6.4 5.6 -4.4 49.0
Bank credit to the private sector to GDP (percent) 3,654 50.2 30.8 7.0 162.8

Chinn-Ito index of financial openness 3,960 0.54 0.33 0 1
Policy rate differential 3,785 5.6 4.9 -2.6 49.0

Government quality index 3,960 0.48 0.11 0.19 0.78

share of FX deposits to total deposits is around 88%. When the foreign currency loans
and deposits are expressed in percent of GDP, the sample averages are 12.1% and
13.9%, respectively. The ratio of foreign exchange reserves to GDP has a mean of
16.9%, with a minimum of 1.2% and a maximum of 55.5%. On average, central banks
hold FX reserves equivalent to 16.9% of GDP, and foreign exchange interventions are
about 0.10% of GDP on a monthly basis. However, its lowest value of -13.5% and
the highest value of 8.0% suggest that there are massive interventions in the currency
markets. The mean values for inflation and exchange rate depreciation are 6.4%
and 2.5%. The high maximum values suggest high inflation and large exchange rate
depreciation. Commercial banks’ credit to the private sector has an average of 50.2%
to GDP. The Chinn-Ito index is a measure of financial openness. The larger the value
is, the more financially open the economy is. The index is normalized between 0 and
1 and it has a mean of 0.54. The policy rate differential is the difference between
the domestic policy rate and the effective Federal Funds rate in the United States.
Its mean of 5.6 indicates that, on average, emerging markets’ central banks set their
policy rates higher than that in the United States. Finally, the government quality
index has an average of 0.48. A higher index suggests better government quality.

Figure 1 suggests that on average, the foreign currency shares of loans and deposits
in our sample emerging markets have gradually declined since 2004. However, the
Global Financial Crisis has reversed this trend. As of December 2014, the currency
compositions of loans and deposits are approximately the same as those in the begin-
ning of 2004. In addition, Figure 2 shows that foreign currency loans and deposits
in percent of GDP have increased steadily in emerging markets. This suggests that
financial deepening, measured by total loans (or deposits) to GDP, has also played
an important role in financial dollarization. In addition, the narrowing gap between
FX loans and deposits is noticeable. However, the gap in financial dollarization is
not the focus of this study, because it is private sector risk not central banks’ use of
reserves that mainly accounts for the gap. Figure 3 plots sample average FX reserve
changes and FX interventions. Before 2008, central banks in emerging markets on
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Figure 1: Financial Dollarization by Currency Composition

Figure 2: Financial Dollarization in Percent of GDP
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Figure 3: Foreign Exchange Reserve Movements

average boosted reserve accumulation by buying foreign currency assets. The Global
Financial Crisis has triggered a time of turmoil, with more volatilities seen in the
currency markets. As a result, central banks have intervened more heavily in the FX
market by using reserves.

Not surprisingly, the data shows that all the four measures of financial dollar-
ization are positively correlated (Table 2). The high correlations indicate that loans
dollarization and deposits dollarization go hand-in-hand with each other. This is true
either measured in currency compositions or in percent of GDP. Furthermore, banks’
credit to GDP ratio is negatively associated with foreign currency shares of loans and
deposits.2 The Chinn-Ito index is another variable that is highly correlated with dol-
larization. This means increases in financial openness are positively associated with
more foreign currency loans and deposits. In addition, de facto exchange rate peg is
positively associated with foreign currency loans and deposits in percent of GDP.

On the other hand, the unconditional correlations between inflation and dollar-
ization are mixed and they do not provide any meaningful information. Similarly,
the signs of unconditional correlations between exchange rate depreciation and dol-
larization switch between positive and negative values among the four dollarization
measures and do not convey useful information. Finally, foreign exchange interven-

2However, once proper control variables are included in the regression analysis, results show that
the credit to GDP ratio is positively associated with financial dollarization.
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tion, the key variable of interest, does not exhibit a strong correlation with any of the
dollarization measures.

4 Empirical methodology

Previously, financial dollarization has been studied within the scope of the pri-
vate sector. Foreign currency loans and deposits are determined by both supply and
demand factors. The volumes of loans and deposits are jointly decided by banks,
firms, and households. In this paper, we introduce the public sector to the research
work on financial dollarization. Studying the effect of central banks’ foreign exchange
reserve movements on financial dollarization is meaningful: first, central banks may
be able to influence exchange rates, which is a powerful factor on the private sector’s
dollarization decisions. Table 1 indicates that, on average, annual FX intervention
is equivalent to 1.16% of GDP. This nontrivial amount of intervention suggests that
the central banks’ role in stabilizing the exchange rate cannot be ignored. Second,
emerging markets central banks’ massive holdings of reserves can be a valuable re-
source to rescue the domestic banking system. As shown in Table 1, the average
reserves-to-GDP ratio is 16.9%, which is roughly a third of the banks’ credit to the
private sector (50.2% of GDP). This can allow the private sector take bold steps in
foreign exchange businesses.

Before discussing the role of foreign exchange reserves, it is useful to examine
what factors drive our financial dollarization measures. Changes in the measures of
deposit dollarization either reflect valuation effects or portfolio rebalance operations.
Fluctuations in interest rates and exchange rates lead to valuation effects that af-
fect the foreign currency shares of portfolios. Households can also actively adjust
the currency compositions of their deposits based on economic considerations. When
economic considerations are taken into account, the optimal decision is to maximize
return, to minimize risk, and to stay within the limit of any capital controls imposed
by the authorities. Similarly, changes in the measures of loan dollarization are the
results of valuation effects or portfolio rebalance operations. Swings in asset prices,
interest rates and exchange rates generate valuation effects and shift the ratio of for-
eign currency loans to total loans. However, the portfolio rebalance considerations
are more complicated. Because commercial banks’ balance sheets include liabilities
(e.g., deposits) and assets (e.g., loans), banks may hedge against additional risks from
balance sheet currency mismatches and net open positions. Therefore, return max-
imization, risk minimization and capital controls all attribute to portfolio rebalance
decisions.

If foreign exchange interventions are successful, they can prevent excessive ex-
change rate movements. This will, in turn, have an impact on households, firms, and
banks by encouraging them to take more risks. Since emerging market economies’
exchange rate excessive volatilities often occur during bad times (i.e., when exchange
rates overshoot), we expect that successful foreign exchange interventions would re-
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store domestic residents’ confidence in local currencies. Therefore, central banks’
actions in supporting local currencies and selling foreign exchange reserves will effec-
tively reduce financial dollarization. If foreign exchange interventions are ineffective,
they will move neither the level nor the volatility of the exchange rates, and therefore
will not drive financial dollarization via the exchange rate channel. Ghosh, Ostry,
and Chamon (2016) survey sterilized intervention in emerging market economies and
find that the effectiveness of such interventions is mixed: not all the central banks in
emerging markets can effectively influence the exchange rates.

From a slightly different perspective than the one provided above, movements in
foreign exchange reserves can influence financial dollarization by changing the private
sector’s perceptions: commercial banks may view foreign exchange reserves as a gauge
of central banks’ capacity to bail out banks during a banking crisis. Increases in
foreign exchange reserves are expected to raise both loan and deposit dollarization.
This is a second channel in addition to the channel on exchange rate stabilization.

However, a concern arises with a potential endogeneity problem. Intuitively, this
raises the question of whether the central bank or the private sector should act first
in foreign exchange transactions. The central banks’ interventions may be due to
the private sector’s foreign exchange buying or selling actions. Central banks’ for-
eign exchange interventions are strongly correlated with private sector’s worry about
exchange rate risk. When central banks spend reserves to intervene in the currency
market, foreign exchange reserves decline. Such a scenario typically coincides with a
high intensity of worries from the private sector and depreciation pressure on emerg-
ing markets’ currencies. On the other hand, when central banks accumulate reserves
by selling domestic currency and buying global reserve currencies, usually the private
sector does not worry too much about exchange rate risk, and emerging markets’ cur-
rencies appreciate in value. Another reason to worry about the endogeneity problem
is the usage of reserve requirements on foreign currency positions. In some coun-
tries, when financial dollarization increases, foreign exchange reserve also rises due to
regulatory requirements to place a certain proportion of foreign currency reserves at
the central bank. Unfortunately, the standard exchange rate market pressure indices
that measure investors’ fear all rely on movements in foreign exchange reserves and
exchange rates. These indices are not immune to the endogeneity concern. Control-
ling for the lagged level of dollarization or lagged central banks’ foreign exchange
interventions may address the issue of endogeneity and reverse causality.

A key approach to settle the endogeneity problem is the method of Instrumental
Variable (IV), but unfortunately most commonly used instrumental variables for FX
interventions in the literature are either weakly correlated with FX interventions or
correlated with the error term. Common instrumental variables for FX interventions,
such as international capital flows, the M2-to-GDP ratio, central bank foreign assets
to imports, recent balance of payments crisis, and sovereign wealth fund flows, either
weakly correlate with FX interventions or fail to meet the exogeneity requirement.
We decide not to apply the instrumental variables for FX interventions due to the
lack of satisfactory IVs.
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We then switch our analysis by focusing on changes in foreign exchange reserves.
However, the issue of endogeneity is not fully resolved without an instrumental vari-
able approach. An ideal instrument to implement this strategy is strongly correlated
with foreign exchange reserve movements but not the error term. This paper utilizes
two instrumental variables for changes in foreign exchange reserves to perform panel
data instrumental variable regressions.

The first instrumental variable is constructed as changes in foreign exchange re-
serves in the same geographic region, excluding the country itself.3 There are good
reasons to believe that this constructed variable is a valid instrument: on the one
hand, countries in the same geographic region usually face common shocks; therefore
the tendency of conducting foreign exchange interventions is likely to be correlated.
On the other hand, countries in the same geographic region often have similar cur-
rency composition of foreign exchange reserves; therefore the valuation effects in their
foreign exchange reserves are highly correlated. Eichengreen and Mathieson (2000)’s
study reveals that the principal determinants of the currency composition of foreign
exchange reserves are trade flows, financial flows, and currency pegs. Countries in
the region share the main drivers for trade flows, such as distance, common borders,
colonization history, and free trade agreements. Furthermore, countries in the re-
gion share the main drivers for financial flows, such as trade linkages, cross-border
lending from common parent banks in advanced countries, monetary policy in the
United States, and the global risk appetite. Lastly, countries in the region also share
the main drivers for currency pegs, including international trade, financial flows, and
currency denomination of debt service.

This paper utilizes the valuation effects on reserves as a second instrument for
movements in foreign exchange reserves. The impact of valuation effects is one of the
reasons for changes in foreign exchange reserves, therefore there is a strong correlation
between the valuation effects and changes in foreign exchange reserves. Furthermore,
the valuation effects can be considered as exogenous, since, to a large extent, private
agents and central banks in emerging markets cannot affect the exchange rates among
global reserve currencies and asset returns. Emerging markets’ central banks usually
diversify their foreign exchange reserves by investing the majority of their reserves
in global reserves currencies’ safe assets, and the reserves are denominated in U.S.
dollars. The first source of valuation effects comes from fluctuations in exchange rates
among global reserve currencies (e.g., EUR to USD, GBP to USD, JPY to USD). It is
important to note that the valuation effects here are about the relative values of the
global reserve currencies, not the same as the depreciation valuation shock (i.e., de-
preciation of the bilateral exchange rate of domestic currency against the U.S. dollar).

3Another potential instrumental variable for a country’s foreign exchange intervention is the
amount of foreign exchange interventions in the region excluding the country itself. This would be
an ideal instrumental variable if we have a neat measure of foreign exchange intervention. However,
since countries typically do not publish data on the currency composition of their foreign exchange
reserves and we estimate the currency compositions of reserves for all sample countries, our foreign
exchange intervention variable is not perfect due to measurement noise. Therefore, we decide not to
use this potential instrument.
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Therefore, the valuation effects are exogenous and we do not need to concern about
the valuation effects we use as an instrument having a direct effect on the dependent
variables. In addition, the second source of valuation effects originates in variations in
asset returns (e.g., the yield on long-term U.S. Treasury securities). Specifically, the
returns on long-term sovereign bonds in developed countries are mainly influenced by
their domestic monetary and fiscal policies at home.4

We use panel data regressions to analyze the determinants of financial dollariza-
tion. Following the dollarization literature (Luca and Petrova 2008; Neanidis and
Savva 2009; Honig 2009; Levy Yeyati 2006; Barajas and Morales 2003), the approach
is a reduced form equation to capture both supply and demand factors. We include
the conventional control variables, in addition to variables on foreign exchange re-
serves. The baseline regression takes the following form:

Yi,t = XB + αi + γt + εi,t, (2)

where the dependent variable Yi,t is one of the proxy measures for financial dol-
larization (loan dollarization or deposit dollarization) for country i at time t. The
key variables of interest are central banks’ foreign exchange interventions or changes
in foreign exchange reserves in the past (two lags for quarterly data and one lag
for annual data are used). For regressions on the depth of financial dollarization,
we normalize the changes in reserves (or foreign exchange interventions) by nomi-
nal GDP. The control variables include: the lagged level of dollarization; exchange
rate depreciation; inflation level; credit-to-GDP ratio (as a proxy for financial devel-
opment); the Chinn-Ito index of financial openness; the policy rate differential (the
difference between the domestic policy rate and the effective Federal funds rate); and
a composite government quality indicator to represent institutional quality (following
Honig 2009). Country and time fixed effects are incorporated. Since the dollariza-
tion measures are generally slow-moving and several key macroeconomic variables
are quarterly series, we conduct the analysis at quarterly and annual frequencies. In
addition, the regression analysis clusters observations by country and reports robust
standard errors.

Next, we utilize the above two instrumental variables to address the endogene-
ity problem. As discussed above, changes in foreign exchange reserves in the same
geographic region excluding the country itself and reserves’ valuation effects are con-
sidered exogenous. We employ the panel data instrumental variable regressions to
test whether changes in reserves have any impact on financial dollarization.

To address the issue that the estimator may be biased in a dynamic panel data
model, in the robustness check section we utilize the Arellano and Bond Generalized
Method of Moments (GMM) estimator and report the results. In addition, we also

4The 30 emerging market economies in this study are mostly medium-sized countries. China,
India and Russia are not included in the sample due to data availability. Hence the argument on
the global shortage of safe assets and lower safe assets’ yields because of emerging markets’ reserve
accumulation is weak for this research.
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run regressions on the first-difference transformations.

5 Empirical results

The main estimation results are reported in Tables 3, 4, 5 and 6. Both foreign
currency loans and deposits exhibit strong inertia: the level of dollarization has a
strong persistence and the previous dollarization level is a good predictor of the cur-
rent dollarization level, as indicated by the highly significant and positive coefficients
on the lagged financial dollarization measure. The estimated coefficients are robust
across a range of estimation specifications (panel regressions or panel instrumental
variable regression) in all of the four tables. Furthermore, the estimated coefficients
are much larger under quarterly frequency (around 0.9) than those under annual fre-
quency (between 0.49 and 0.75). This result means that, as the time horizon becomes
longer, the current dollarization level depends less on the past dollarization level.

Exchange rate depreciations significantly contribute to increases in financial dol-
larization. They reflect valuation effects on portfolios by changing the relative value
of foreign currency assets (or liabilities) in domestic currency denomination. They
may also reflect active portfolio rebalance operations induced by exchange rate move-
ments. As expected, exchange rate depreciations lead to increases in foreign currency
shares of loans and deposits. The results are highly significant and larger under the
annual frequency. For example, a one percentage point exchange rate depreciation
increases the share of FX loans to total loans (or the share of FX deposits to total
deposits) by about 0.09 percentage point. However, when looking at financial dol-
larization measures in relation to GDP, exchange rate depreciations do not seem to
have an impact.

Results show that inflation, a key macroeconomic target that central banks closely
monitor, is not a determinant of financial dollarization. High inflation can put pres-
sure on exchange rate stability and cause loss of confidence in local currencies’ de-
nominated assets. However, when exchange rate depreciation and other variables are
controlled in the regression analysis, the estimated coefficient of inflation on finan-
cial dollarization loses significance. The results imply that inflation does not drive
financial dollarization as long as the exchange rate remains stable.

The ratio of banks’ credit to the private sector in percent of GDP, a measure of
domestic financial market depth, is positively associated with financial dollarization.
This suggests that, as the economy experiences financial deepening, foreign currency
loans and deposits increase their presence in portfolios’ currency compositions and
in percent of GDP. For example, a one percentage point increase in the private sec-
tor credit to GDP ratio expands the shares of foreign currency loans in total loans
by about 0.02 percentage point quarterly and about 0.08 percentage point annually.
Similarly, such an increase boosts foreign currency loans in percent of GDP by about
0.04 percentage point quarterly and about 0.16 percentage point annually. Develop-
ments of domestic financial markets seem to promote financial dollarization more in
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the long run (on an annual basis) than in the short run (on a quarterly basis).

These findings do not support Caballero and Krishnamurthy (2003)’s theory,
which proposes that the limited financial development of emerging markets is a sig-
nificant factor behind the large share of dollar-denominated external debt. In other
words, domestic agents take foreign currency debt due to a low level of domestic
financial development. Their theory points to a negative coefficient for financial de-
velopment on dollarization. However, in this study the estimated coefficient on private
sector credit to GDP ratio is positive and statistically significant.

The Chinn-Ito Index (2006), a de jure measure of financial openness, is important
in documenting capital flow restrictions and examine financial dollarization.5 All
financial dollarization measures except the FX loans to GDP ratio are positively
associated with the Chinn-Ito Index. The findings give evidence to suggest that as
an economy becomes more financially open, households and firms tend to diversify
their portfolios by taking more deposits and loans in foreign currencies.

The policy rate differential is the gap between domestic and foreign (the U.S.)
policy rates. It is a proxy for firms’ borrowing costs (at home or abroad) or households’
deposit returns (at home or abroad) under normal economic conditions. One would
expect depositors and banks to treat policy rate differentials differently. When the
domestic rate is higher than the foreign rate, local depositors prefer to put money in
local currencies and banks prefer to lend in foreign currencies. When the domestic
rate is lower than the foreign rate, cost-benefit analysis would indicate that depositors
prefer to place savings in foreign currencies and banks prefer to make loans in domestic
currencies. Both loans and deposits determine banks’ activities.

We find that both bank loans and deposits are positively associated with policy
rate differentials. However, as shown in Table 2, the policy rate differential is strongly
associated with exchange rate depreciation and inflation. The positive coefficients of
the policy rate differential may come from these high correlations and may reflect
the effects of exchange rate depreciation and inflation. Moreover, central banks use
policy rates to respond to macroeconomic conditions such as inflation and exchange
rate movements. Before the Global Financial Crisis, most central banks were in a
tightening cycle to set their policy rates on an upward trend. However, when the
crisis started, many central banks cut policy rates aggressively to provide monetary
accommodation and stimulate their economies. When the Global Financial Crisis pe-
riod is excluded from the analysis, the policy rate differential is no longer statistically
significant.6

The government quality index measures the quality of governance and institutions.
Scholars often argue that better government quality is helpful in reducing financial
dollarization. For instance, De Nicoló, Honohan, and Ize (2005) demonstrate that
the credibility of macroeconomic policy and the quality of institutions are both key

5We have also tried the capital control measures coded by Fernandez et. al (2016). The regression
results look similar.

6Detailed results are reported in the robustness check section.
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determinants of cross-country variations in dollarization. However, we find that,
although the estimated coefficients on this index are negative for all the financial
dollarization variables, they are not statistically significant.

Results from panel regressions illustrate a positive relation between foreign ex-
change interventions and financial dollarization. The estimated coefficients on lagged
foreign exchange interventions are statistically significant in Tables 3, 5, and 6. Past
foreign exchange interventions seem to positively associate with financial dollariza-
tion. For instance, if in the previous period the central bank intervenes in the currency
market by selling domestic currency and buying foreign currencies, in the next period
there will be increases in the share of FX loans to total loans, FX loans to GDP,
and FX deposits to GDP. However, due to the presence of the endogeneity issue, we
cannot confirm that the private sector’s risk-taking behavior is induced by foreign
exchange interventions.

Next, we look at the effect of changes in foreign exchange reserves. Similar to
the findings on foreign exchange interventions, the estimated coefficients on lagged
changes in foreign exchange reserves are statistically significant under panel regres-
sions in Tables 3, 5, and 6. This suggests that past changes in foreign exchange
reserves are positively associated with increases in the share of FX loans to total
loans, FX loans to GDP, and FX deposits to GDP.

Results from the first-stage panel data instrumental variable regressions show that
the first instrument (changes in reserves in the region excluding the country itself)
is weakly significant and the second instrument (valuation effects) is strongly signif-
icant.7 For changes in foreign exchange reserves in the region excluding the country
itself, in all but one cases it is marginally significant at the 10% level. For the valu-
ation effects of foreign exchange reserves, the instrument is always highly significant
at the 1% level. Such strong association is not surprising, because by definition,
the valuation effects are one of two factors that cause changes in a country’s foreign
exchange reserves. The results indicate that only the second instrumental variable
is a strong instrument, and we can draw an inference as to whether changes in for-
eign exchange reserves affect financial dollarization from the second-stage regressions
when the valuation effects are used as an in instrumental variable. To save space, the
first-stage results are omitted in the regressions tables.

Results are significant under panel data instrumental variable regressions for the
depth of financial dollarization but not for the currency composition of financial dol-
larization. When the valuation effects of foreign exchange reserves for the country
itself are used in panel data instrumental variable regressions, the estimated coeffi-
cients on past changes in foreign exchange reserves are only statistically significant
in Tables 5 and 6. The estimated coefficients are positive in both the quarterly and

7When both instruments are included, first-stage regression results show that the first instru-
ment is insignificant and the second instrument is still statistically significant at the 1% level. When
running regressions using changes in reserves in the region excluding the country itself as an instru-
mental variable, the standard errors are much larger. This is another sign to indicate that changes
in reserves in the region excluding the country itself is a weak instrument.
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annual regression results. They suggest that, past changes in foreign exchange re-
serves can increase contemporaneous FX loans to GDP and FX deposits to GDP.
This boost effect on FX positions in percent of GDP exists both in the short run
and in the long run. A one percentage point increase in the FX reserves change
to GDP ratio expands the FX loans to GDP ratio by about 0.14 percentage point
quarterly and 0.26 percentage point annually. Similarly, such an increase causes the
FX deposits to GDP ratio to rise by about 0.18 percentage point quarterly and 0.28
percentage point annually. At the same time, past reserve changes do not seem to
alter the contemporaneous currency composition of financial dollarization.

These results imply that, only under certain cases, past reserve changes are posi-
tively associated with financial dollarization. There is empirical evidence to establish
causality between the above two variables when FX positions in percent of GDP are
examined. We do not find a causal relation between the above two variables when
FX positions in percent of total portfolios are studied. Past reserve changes can en-
courage the private sector to increase the depth of financial dollarization, and the
long run effect under the annual frequency is stronger than the short run effect under
the quarterly frequency. We can only confirm that movements in foreign exchange re-
serves generate risk-taking behavior from the private sector to adjust foreign currency
positions relative to nominal GDP. Increases in foreign exchange reserves encourage
risk-taking actions from the private sector to hold additional loans and deposits both
in local currency and foreign currencies in a proportional manner so that the currency
composition of the portfolios does not change.

6 Robustness check

We examine the role of the exchange rate regime and the number of years since
the peg. Does the de facto exchange rate regime increase financial dollarization?
Do countries with long-lived pegs and countries with new pegs differ in dollarization
behaviors? We include an exchange rate regime dummy variable from Shambaugh
(2004). In addition, we consider the duration of the peg by controlling for the inverse
of the peg spell. This particular functional form is chosen because the survival rate of
exchange rate pegs is approximately an inverse function of the number of years since
the peg (Klein and Shambaugh 2008).8 However, these two added control variables
are not statistically significant in the regression results. The nonlinear effect of the
de facto fixed exchange rate on financial dollarization may explain the above results.
When the trust in local currency is high, private agents feel safe to use local currencies
and this leads to a decline in financial dollarization (e.g., the initial years of the
Argentine Currency Board). However, when the trust in local currency is low, fear
of future devaluation does not go away. Private agents can take advantage of the

8Ilzetzki, Reinhart, Rogoff (2017)’s exchange rate regime classification and the number of years
since the last currency crisis (Reinhart and Rogoff 2009) are also tested. However, Ilzetzki, Rein-
hart, Rogoff (2017)’s classification shows very few exchange rate regime changes, which make the
estimation results less reliable.
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de facto peg to convert more assets into foreign currencies and this causes financial
dollarization to rise.

We also include a broad dollar index as an additional control variable. Avdjiev,
Du, Koch and Shin (2016) and Avdjiev, Bruno, Koch and Shin (2018) highlight the
strength of the U.S. dollar in determining cross-border bank lending in emerging mar-
kets. Drawing empirical evidence on macro and micro data, the authors demonstrate
that a stronger dollar goes hand-in-hand with contractions of cross-border bank lend-
ing in dollars. However, in this paper, we do not find a similar effect in resident bank
lending. The strength of the dollar explains neither the currency composition nor the
depth of loan dollarization within a given emerging market.

We then replace the effective federal funds rate with the Wu-Xia (2016) shadow
rate to calculate the policy rate differential. By the end of 2008, the effective federal
funds rate in the United States was close to zero. The Federal Reserve did not raise
its target funds rate until December 2015. This means that about half of the sample
periods fall in a period when the Federal Reserve was constrained by the Zero Lower
Bound. To account for the effect of unconventional monetary policy in the United
States, we reconstruct the policy rate differential using the Wu-Xia (2016) shadow
rate. Results look similar when the new policy rate differential is applied.

Admittedly, the relatively short sample length can make the results sensitive to the
given sample period. In particular, the results may be affected by the Global Financial
Crisis. Around the crisis, there were large swings in exchange rates and inflation in
emerging markets. As a result of these, there were substantial fluctuations in foreign
exchange reserves and the valuation effects of reserves. When the regressions exclude
the Global Financial Crisis, the results remain broadly consistent. Furthermore, the
policy rate differential does not affect financial dollarization anymore.

In this paper, we employ a dynamic panel data model to study the determinants
and dynamics of adjustments in financial dollarization. A well-known econometric
issue is that, for the fixed effect estimator, the within transformation leaves the trans-
formed regressors correlated with the transformed error terms. This introduces a bias
to the estimator and the bias does not vanish when the number of groups increases.
Therefore, the within estimator is inconsistent for large N (number of groups) and
small T (number of periods). However, as T gets large, the fixed effect estimator
becomes consistent (Baltagi 2013). Arellano and Bond (1991) argue that additional
instruments can be used in a dynamic panel data model if one utilizes the orthog-
onal conditions between the lagged dependent variables and the disturbance terms.
This can yield a consistent estimator, known as the Arellano and Bond Generalized
Method of Moments (GMM) estimator. For our macro panel, the data cover a de-
cent number of countries (N=30) over a moderate size of time dimension (T=44 for
quarterly data). Hence, we may still favor the within estimator, given the fact that
the bias may not be large. Nevertheless, we perform the Arellano and Bond GMM
estimator on our dynamic panel data model.9 We first utilize the lagged dependent

9An alternative approach is the first-difference transformation. We omit the results from such
regressions since the results look similar.
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variables as instruments and then include the two previous instrumental variables on
changes in reserves to the estimation. The results, which have passed the autocorre-
lation test and the Sargan test of over-identification restrictions, are reported in the
robustness check. They are broadly consistent with the results reported in the main
tables. At the quarterly frequency, increases in foreign exchange reserves seem to
encourage the private sector to take more foreign currency loans and deposits relative
to GDP, although they do not seem to affect the currency compositions of financial
dollarization.

7 Discussion and conclusion

In this paper, we explore two potential channels in which central banks’ usage
of foreign exchange reserves may affect financial dollarization. The first channel
stabilizes exchange rates through foreign exchange interventions. We find that past
interventions are positively associated with financial dollarization. However, due to
the endogeneity concern, one should use caution to draw an inference between central
banks’ interventions in the currency market and the private sector’s dollarization
decisions. Furthermore, this channel crucially depends on the effectiveness of foreign
exchange interventions since this channel only works when the central banks are
able to manage the exchange rate. In general, emerging market economies have
experienced mixed intervention outcomes and most prior studies use high-frequency
data to avoid the endogeneity bias. Although research may find that intervention
works in the short-term, if the effect lacks persistence it can raise doubts and weaken
the exchange rate channel on financial dollarization. To sum up, whether foreign
exchange interventions can affect financial dollarization remains an open question.

The second channel that we examine is the effect of changes in reserves on finan-
cial dollarization. In this channel, movements in foreign exchange reserves can alter
the private sector’s perception on the central banks’ ability to bail out the banking
sector. We find that past changes in foreign exchange reserves are positively asso-
ciated with financial dollarization. To address the endogeneity concern, we use two
instrumental variables: changes in foreign exchange reserves in the region excluding
the country itself and the valuation effects of foreign exchange reserves for the country
itself. Changes in reserves in other countries in the region turns out to be a weak
instrument, although both foreign exchange interventions and the valuation effects
are expected to be highly correlated for countries in the region due to common shocks
and similar currency composition of foreign exchange reserves. The other instrument,
the valuation effects, account for part of the changes in reserves, and it is a strong
instrument to examine the causal effect of changes in reserves on financial dollar-
ization. The valuation effects can be considered as exogenous because reserves are
denominated in U.S. dollars and most of the valuation effects are exchange rate fluc-
tuations among reserve currencies (e.g., EUR to USD, GBP to USD, JPY to USD).
The results from panel regressions with instrumental variables indicate that a rise in
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foreign exchange reserve does not affect the share of foreign currency in the portfolios,
but it increases the depth of financial dollarization in percent of GDP.

This paper does not study the usage of financial derivatives in foreign exchange
intervention. Our foreign exchange intervention measure only captures transactions
on the spot market. Although the United States tends to intervene exclusively in the
spot market, many emerging market economies intervene in the derivative markets
(Domanski, Kohlscheen and Moreno 2016; Schrimpf and Sushko 2019). Our foreign
exchange intervention measure can hardly capture central banks’ financial derivative
transactions. We leave this caveat for future research.
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Appendix

Data and variable description

The dataset is monthly from January 2004 to December 2014 on 30 emerging
market economies.

Countries included in the study: Albania, Armenia, Belarus, Brazil, Bulgaria,
Chile, Colombia, Costa Rica, Croatia, Dominican Republic, Egypt, Hungary, Indone-
sia, Kazakhstan, Latvia, Lithuania, Malaysia, Mexico, Morocco, Pakistan, Philip-
pines, Poland, Romania, South Africa, Sri Lanka, Thailand, Turkey, Ukraine, Uruguay,
Venezuela.

Note on instrumental variables

Instrumental variable #1: changes in foreign exchange reserves in the region ex-
cluding the country itself

Instrumental variable #2: the valuation effects of foreign exchange reserves for
the country itself

Although only 30 emerging market economies have adequate data to conduct
econometric analysis on financial dollarization, foreign exchange reserve data is avail-
able for 44 emerging market economies. Therefore, all 44 countries’ data is used to
construct the first instrumental variable.

Our geographic classification is based on the World Bank’s country group by
region. Middle East and North Africa is combined with Sub-Saharan Africa to ensure
at least three countries in each group. In sum, there are five regions. This approach
allows the instrumental variable to have enough variations both by country and by
time.

East Asia and Pacific: 5 countries

Indonesia, Malaysia, Philippines, Thailand, Vietnam;

South Asia: 3 countries

India, Pakistan, Sri Lanka;

Europe and Central Asia: 18 countries

Albania, Armenia, Belarus, Bosnia and Herzegovina, Bulgaria, Croatia, Geor-
gia, Hungary, Kazakhstan, Latvia, Lithuania, Macedonia, Poland, Romania, Russia,
Serbia, Turkey, Ukraine;

Latin America and the Caribbean: 12 countries

Argentina, Brazil, Chile, Colombia, Costa Rica, Dominican Republic, Guatemala,
Jamaica, Mexico, Peru, Uruguay, Venezuela;

Middle East and Africa: 7 countries

Algeria, Egypt, Jordan, Lebanon, Morocco, South Africa, Tunisia.

Total: 44 countries
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