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Abstract

We develop a novel balance-of-payments (BoP) classification to distinguish reserves

accumulated via public external borrowing (a precautionary “self-insurance” mo-

tive) from those built up through private capital inflows (sterilized “leaning-against-

the-wind” interventions, or LAW). Using this decomposition, we document that re-

serve accumulation associated with private inflows is systematically related to lower

sovereign credit spreads and a reduced probability of financial stress, whereas re-

serve accumulation financed through public external borrowing displays a weaker or

statistically insignificant relationship with spreads. Because reserve accumulation

is jointly determined with capital flows, our empirical results are best interpreted as

within-regime pricing relationships across alternative balance-sheet configurations

rather than as fully causal estimates holding flows constant.
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1 Introduction

Active exchange rate policies in the 2000s, in the form of foreign exchange intervention,

have been attributed to two main motives: (1) a self-insurance or precautionary motive

to create an international liquidity buffer to cope with—and ultimately discourage—self-

fulfilling liquidity runs in economies with substantial dollar liabilities (Aizenman & Lee,

2005; Feldstein, 1999; Obstfeld et al., 2010); and (2) an exchange rate-smoothing or

leaning-against-the-wind (LAW) motive to dampen cyclical exchange rate fluctuations

(Adler & Tovar, 2011; Blanchard et al., 2015; Daude et al., 2014; Levy Yeyati & Gómez,

2022).1 Both could, in principle, be related to prudential considerations. The accumula-

tion of precautionary reserves can be seen as the buildup of a war chest against sudden

stops and currency runs of the type driving many emerging market crises in the 1990s

(Aizenman & Lee, 2005; Aizenman & Marion, 2004). In turn, LAW intervention may be

regarded as a prudential response to procyclical capital inflows, buffering transitory (and

possibly excessive) exchange rate swings and thereby reducing the propensity for drastic

corrections, for example due to sudden stops (Caballero & Lorenzoni, 2007; Levy Yeyati,

2006).

From a consolidated public sector perspective, the distinction between the two motives

is straightforward. When reserves are built from private inflows and sterilized locally

(the LAW case), foreign assets increase without a corresponding rise in foreign-currency

liabilities, strengthening the public sector’s net foreign asset position. In contrast, when

reserves are built through external borrowing (the precautionary case), foreign assets

and foreign liabilities increase in tandem, leaving the net position unchanged. Because

sovereign spreads and crisis propensity depend on this net position, only the first type of

accumulation directly improves creditworthiness, as we will show.

Holding reserves has been shown to yield gains in terms of reduced financial fragility—as

captured, for example, by lower sovereign credit risk premiums—a pattern documented by

Levy Yeyati (2008, 2010) and more recently by Levy Yeyati & Gómez (2020, 2022). Both

motives have the potential to reduce sovereign spreads: the first through the liquidity

buffer provided by reserves; the second through the improvement in the public sector’s

net foreign currency position due to LAW purchases.

Does this distinction matter empirically? More specifically, from the point of view of their

association with spreads, does it matter whether reserves are accumulated through the

issuance of foreign-currency debt, as assumed in the early literature on the cost of reserves

1 There is a third viewpoint, more prevalent in the past: the neo-mercantilist accumulation of reserve
assets aimed at containing local currency appreciation and fostering export-led growth (e.g. Japan in
the 1980s and China in the 1990s). This motive has been widely studied in the literature (Gluzmann
et al., 2012; LevyYeyati et al., 2013; Prasad et al., 2006; Rodrik, 2008).
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(Jeanne & Rancière, 2006, 2011; Rodrik, 2006) or through the issuance of local-currency

liabilities as in sterilized LAW interventions (Levy Yeyati & Gómez, 2020)?

A notable contribution to this debate is provided by Sosa-Padilla & Sturzenegger (2023),

who distinguishes between reserve changes associated with foreign- and local-currency

liabilities of the central bank to argue that only the latter are associated with lower

spreads. Our approach is complementary to theirs: building on their focus on the currency

composition of central bank liabilities, we step back to the consolidated public sector

balance sheet and the balance of payments to capture the ultimate source of foreign

exchange financing. Reserves are rarely purchased through the issuance of central bank

securities per se; rather, they are the reflection of changes in the currency composition

of the public-sector or private-sector portfolios, or of current account balances, which

suggests that a more natural way to trace the differential pricing relationship associated

with LAW reserves may lie in the balance of payments (BoP). Moreover, this central bank

balance sheet may be insufficient to shed light on the question of this paper: whether any

of the two potential contending reasons underlying the correlation between reserves and

spreads (a longer foreign currency position of the consolidated public sector balance sheet

including the central bank, on the one hand, and a pure international liquidity effect, on

the other) is verified in practice.

Consider this example: If the Treasury borrows abroad to finance a local-currency deficit,

a LAW central bank should purchase this new supply of foreign exchange in the domestic

market against local currency paper to buffer the impact on the exchange rate. While

this would look like a sterilized LAW intervention (in particular, an increase in the net

foreign currency position) from the perspective of the central bank’s balance sheet, in

reality it is not, as it does not modify the foreign currency position of the consolidated

public sector (vis-à-vis the private sector).2

2 Another way to see this is by noting that changing the currency position of the Treasury, for instance,
by de-dollarizing its sovereign debt (issuing local currency debt to purchase the foreign exchange used
to cancel foreign currency debt) can be seen as another way of intervening in a LAW fashion (de la
Torre et al., 2013).
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Table 1: Example of reserve accumulation from external borrowing

Central bank balance sheet classification Balance of payments (BoP) classification

Records an increase in reserves (+ on the asset

side) and a matching increase in central bank li-

abilities to the Treasury or the market. Does not

capture the source of funds beyond the immediate

transaction with the central bank.

Records the initial Treasury external borrowing

as a public-sector liability (+ in the financial ac-

count, debt liabilities) and the subsequent pur-

chase of foreign exchange by the central bank

as an increase in reserves. Source of reserves is

clearly identified as public borrowing.

Note: In this example, the Treasury issues foreign-currency debt and deposits the proceeds at the central
bank, which in turn records the inflow as reserves. While the BoP approach assigns the source to public
borrowing; the central bank balance sheet alone does not reveal the ultimate source.
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Under the central bank balance sheet approach captured by Table 1, the above operation

would be indistinguishable from one in which the reserves originated from private capital

inflows sterilized by the central bank: both appear simply as an increase in reserves

and domestic liabilities. In our BoP-based classification, however, these two cases are

separated: the first is debt-financed reserve accumulation (no change in net foreign assets

of the consolidated public sector), while the second is LAW-type accumulation (increase

in net foreign assets). This distinction matters empirically: we will show that when

we re-classify our sample using the central bank balance sheet method, the estimated

effect of LAW reserves on spreads is attenuated, consistent with the misclassification of

debt-financed operations into the LAW category.3

To address these concerns, in this paper we adopt an alternative but complementary

approach. First, we classify the sources of foreign currency from the balance of payments:

public sector foreign-currency borrowing (from international lenders)—which we divide

into Treasury debt and central bank debt (net of the IMF) and borrowing from the IMF—
4, and private sector inflows-which we divide into current and financial inflows. Next, we

map changes in international reserves (net of valuation and interest rate effects) based on

these sources. Finally, building on the specification from Levy Yeyati & Gómez (2022),

we run regressions of credit spreads on changes in reserves from different sources and

document that reserve accumulation associated with private capital inflows coincides with

narrower spreads than reserve accumulation financed through public external borrowing.

Our empirical analysis is designed to document differences in market pricing associated

with the source of reserve accumulation during periods of market access, excluding sys-

temic crisis episodes. Accordingly, our results should be interpreted as within-regime

pricing effects rather than as statements about reserve accumulation during acute crises

or in low-income and frontier economies. While we implement dynamic specifications,

extensive controls, and robustness checks to mitigate simultaneity, we do not claim full

causal identification in all states of the world.

3 When we re-classify the data using the central bank balance sheet approach of Sosa-Padilla &
Sturzenegger (2023), several debt-financed operations are indistinguishable from LAW-type accumu-
lation, attenuating the estimated LAW effect on spreads. The robustness check in Appendix Table A5
confirms that the LAW coefficient is smaller in magnitude under the alternative classification, consis-
tent with the expected misclassification bias.

4 IMF lending is typically associated to financial stress and its positive correlation with credit spreads
reflects the inverse causality. On the role of the IMF as a global safety net, see Fernández-Arias &
Levy Yeyati (2010).
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In addition, we show that the same is true for financial crisis propensity: as the stock of

reserves grow from private flows (and the public sector foreign currency position length-

ens) financial stress (measured as a credit spread beyond 1,000 basis points) declines,

while public borrowing shows no significant effect in different specifications.

These results lead us to conclude that sterilized LAW intervention is associated with a

reduced probability of a credit event, while the effect is statistically weaker in the case

of traditional self-insurance where reserve accumulation is sourced from the issuance of

foreign currency sovereign liabilities.5

2 Reserve accumulation: Sources of finance

As noted, the distinction between self-insurance and leaning-against-the-wind is essential

to the way reserve stocks are purchased, which in turn determines the way in which

they influence the exchange rate: self-insurance should be, a priori, neutral, as it aims at

modifying not the composition of net debt but rather to lengthen its average tenor; LAW,

in turn, seeks to alter the supply of foreign exchange to counter undesired exchange rate

fluctuations.

2.1 Conceptual framework

Before turning to the econometric specification, it is useful to formalize the balance-sheet

mechanics behind our distinction between reserve accumulation motives. We focus on the

consolidated public sector (Treasury plus central bank), for which the net foreign asset

position from the public sector is:

NFApub
t ≡ Rt + Afx

t − Dfx
t ,

where Rt denotes international reserves, Afx
t other net foreign assets (often negligible in

our context), and Dfx
t public external (foreign-currency) liabilities.6

5 One implication from our results is that the benefits in terms of lower credit spreads should not be
subtracted from the cost of holding reserves when the latter follow a traditional self-insurance pattern.

6 Consolidation nets out intra–public sector claims. Domestic-currency liabilities issued for sterilization
purposes do not affect Dfx

t .
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LAW (private-inflow) accumulation. Private capital inflows or current account sur-

pluses increase the domestic supply of foreign exchange. The central bank purchases FX,

raising Rt, and sterilizes the liquidity effect by issuing local-currency liabilities. External

public debt does not change, so:

∆NFApub
t = ∆Rt − ∆Dfx

t = ∆Rt > 0.

The public sector’s net external position improves.

Debt-financed (precautionary) accumulation. The Treasury or the central bank

borrows externally (∆Dfx
t > 0) and converts the proceeds into reserves (∆Rt = ∆Dfx

t ).

Then:

∆NFApub
t = ∆Rt − ∆Dfx

t = 0.

Gross foreign assets and liabilities rise in tandem, leaving the net position unchanged.

Implications for sovereign risk. Sovereign risk premia and crisis propensity are

generally decreasing in the net foreign asset position. Only LAW-type accumulation

strengthens NFApub and, all else equal, lowers the perceived probability of default and

the spreads investors require. As illustrated in Table 2, only LAW-type accumulation

increases NFApub, thereby enhancing the public sector’s external solvency and, all else

equal, reducing the spreads demanded by investors. In contrast, debt-financed (precau-

tionary) accumulation leaves NFApub unchanged, limiting its potential to lower sovereign

risk.

Table 2: Reserve accumulation motives and consolidated public-sector NFA

Motive ∆R ∆Dfx ∆Blc ∆NFApub

LAW / Private inflows + 0 + +
Precautionary / Debt-financed + + + 0

Note: R = reserves; Dfx = public external FX debt; Blc = domestic local-currency sterilization liabilities
(does not affect foreign-currency external position). Signs indicate typical directions of change.

Table 2 is also useful to point out that, under the central bank balance sheet approach,

looking at sterilized reserve accumulation (∆Blc) alone makes it impossible to distinguish

its source: Did sterilized reserves originate from Treasury debt issuance or from private

capital inflows? In both cases, it simply appears as an increase in reserves and domestic

liabilities. As mentioned, in our BoP-based classification, what matters is the change in

the net foreign asset position of the consolidated public sector.
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2.2 Decomposition

Perhaps the simplest taxonomy of how reserve stocks are built up is through the decom-

position of Balance of Payments (BoP) flows that alter the investment position of the

public and private sectors: a positive reserve variation corresponds to a positive combi-

nation of the current account balance, foreign direct investment, and financial flows. In

turn, within the latter, we can distinguish changes in the net foreign debt position of the

consolidated public sector (namely, the government and the central bank).

As can be seen in Table 3, the BoP decomposition shows that reserve accumulation

can be traced back to public issuance sources—mainly debt securities and loans by the

Treasury or the central bank, net of asset acquisitions and interest payments—and to

private sources, such as trade balance, foreign direct investment, portfolio equity flows,

and other investment by the private sector. Equivalently, the contribution of private

sources can be obtained residually as the share of reserve variation not explained by

identified public net issuances.

Table 3: A simplified mapping of BoP items to issuance categories

Current account Treasury Central bank Private sector

Goods and services X

Primary income

Interests X X X

Dividends and reinvested earnings X

Secondary income X

Financial account Treasury Central bank Private sector

Direct investment X

Portfolio investment

Debt securities X X X

Equity and investment fund shares X

Financial derivatives X

Other investment

Loans X X X

Currency and deposits X

Trade credit and advances X

Reserve assets X

Note: “X” denotes the typical presence of the flow type in the corresponding BoP category. The table
is a simplified version of the full BPM6 classification. For illustrative purposes, the capital account and
net errors and omissions are omitted.
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Operationally, we classify as public-sector reserve financing all balance-of-payments financial-

account entries corresponding to foreign-currency borrowing by the Treasury and the cen-

tral bank, net of amortizations and interest payments, including debt securities and loan

liabilities. Reserve changes not explained by these public flows—together with current-

account balances and private financial flows—are attributed to private-sector financing.7

Valuation effects and interest earnings on reserves are netted out prior to the decompo-

sition, hence isolating purely transactional changes in reserves.

This approach allows us to differentiate precautionary reserve build-ups financed by public

sector foreign-currency borrowing (e.g., sovereign bond issuance) from LAW-type reserve

accumulation financed by net private capital inflows (mainly sterilized intervention), as

well as to separately track reserves acquired via official IMF lending. We build this

taxonomy by leveraging an expanded panel of 44 emerging economies (with around 7,000

monthly observations from 2000 to 2024).8

Based on these data, how prevalent is the case where reserves are purchased with foreign

exchange public borrowing (in other words, where the change in reserves does not change

the foreign currency position)? If we center on the central bank balance sheet, the

contribution would be marginal. If we focus on the consolidated position of the public

sector (including both the central bank and the government), the answer is: relevant,

though not predominant. In short: not all reserves are the flipside of private (portfolio

and current account) flows, as consolidated public sector borrowing often plays a role.

In Figure 1 we show an aggregation of this decomposition for a subset of emerging

economies. As can be seen, while reserves purchases are primarily sourced from trade

and foreign investment flows, public debt flows also play a noticeable role. This reinforces

the importance of disentangling the sources of reserve accumulation to better understand

which motive—precautionary or LAW—is more relevant in explaining the dynamics of

sovereign spreads.

7 Net errors and omissions are treated as part of private financial flows, reflecting unobserved private-
sector transactions.

8 The full panel comprises over 13,000 monthly observations for 56 emerging economies. After excluding
periods such as the global financial crisis (2008–2009) and Covid-19 (2020), as well as episodes with
spreads above 1,000 bps, the sample is reduced to the 44-country, 7,000-observation dataset described
in the main text.
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Figure 1: BoP contributions to the change in international reserves (in % of GDP)

As expected, not all emerging markets exhibit the same dynamics of reserve accumulation.

Countries such as Brazil, the Philippines, Peru, and Vietnam display patterns where

changes in reserves appear closely linked to private sector flows, consistent with a leaning-

against-the-wind (LAW) strategy aimed at smoothing exchange rate fluctuations during

shifts in financial conditions. In contrast, countries like Argentina, Colombia, Indonesia

or South Africa, seem to sustain reserve accumulation—or limit reserve drain—through

public sector borrowing, a pattern more in line with the precautionary motive.9

9 Further details on the composition of private and public flows are provided in Annex Figure A1.
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To provide a clearer sense of the magnitudes involved, we complement this qualitative

overview with a simple variance decomposition of reserve changes into its two observable

drivers—private and public flows—as well as their covariance. Table 4 presents the results

for the full sample (2000–2024, excluding 2008-2009 and 2020) and two sub-periods:

before and after the global financial crisis (2000–2007 and 2010–2024 excluding 2020,

respectively).

Table 4: Variance decomposition of international reserves and their sources

Period Reserves Private Public Covariance

2000–2024 0.94 1.55 1.42 -1.88

2000–2007 1.59 1.82 1.34 -1.61

2010–2024 1.13 1.29 1.15 -1.31

Note: Values are expressed as standard deviations (% of GDP) for interpretation purposes, which implies

that the decomposition is no longer additive.

As shown, private and public flows are both highly volatile relative to the net changes

in reserves, with the standard deviation of private flows consistently exceeding that of

public flows. This highlights the dominant role of private sector flows as the primary

source of reserve variation, reflecting their greater sensitivity to shifts in global financial

conditions and capital account dynamics.

The persistent negative covariance reflects the joint variation between private and public

flows, with its negative values indicating that public sector borrowing often offsets private

flows. This could suggest a pattern where public sector borrowing tends to compensate for

private outflows, a dynamic that can arise under a precautionary motive—where govern-

ments draw on external financing to smooth the drain on reserves during external shocks.

However, the magnitude of the covariance declines in the post-crisis period, suggesting

that countries may have relied less on public sector borrowing to buffer private sector

outflows. This shift is consistent with a reduced role for precautionary accumulation and

a growing prevalence of LAW interventions in the more recent period.10

10 Further details on the relative weight of private and public flows across time and countries are provided
in Annex Figure A2.
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3 Reserve accumulation and sovereign spread pricing

We build on the model of credit spreads by Levy Yeyati & Gómez (2022), which relates

spreads to global factors—such as in González Rozada & Levy Yeyati (2006)—together

with reserves-to-GDP and debt-to-GDP stocks. To this framework, we add short-term

inertia of spreads—capturing their partial adjustment to past values, as sovereign risk

tends to exhibit persistence—and the sources of variation in international reserves de-

scribed in the previous section, also expressed as percentage of GDP and lagged one

quarter. In addition, because private debts could be seen as implicitly guaranteed by the

government or because private demand of foreign currency to repay those debts adds to

the exchange rate pressure and the risk of a sovereign credit event, we control separately

for private foreign currency debt as an additional source of spread widening. Moreover,

because the connection between spreads and BoP flows is likely to be stronger when both

are determined simultaneously by an external shock such as the global financial crisis

(GFC) or Covid-19, we exclude these turbulent periods from our sample.

Finally, we restrict the analysis to emerging country-years with access to primary volun-

tary capital markets. Specifically, we include only countries classified as lower-middle-

income or upper-middle-income by the World Bank, based on their classification in each

corresponding year. This implies that some countries enter or exit the sample over time

as their income classification changes.11 In addition, we restrict the sample to episodes

with spreads below 1,000 bps, a standard threshold for market access.12

Hence, we estimate the following model:

log(spread)i,t = αi + ρ log(spread)i,t−l +
∑

k

βkZk,i,t +
∑

j

ϕjXj,i,t−l + εi,t (1)

Where i denotes countries, l the number of lags, αi captures country fixed effects, and εi,t

is the error term. Zk comprises macro–financial fundamentals—(the log of) risk aversion,

credit rating, the US 10-year Treasury yield, export and import prices (as proxies for terms

of trade); and reserves stocks, sovereign and private debt ratios to GDP. Xj represents

additional balance-of-payments controls central to this study, which may include the

change in reserves, public flows (Treasury and central bank net foreign borrowing, and

IMF net lending), and private flows (current and financial account components).13

11We adjusted income classifications for countries that were labeled as high-income or low-income for
a single year only, in order to smooth out transitory changes and better capture structural shifts in
income status.

12Excluded observations are addressed in the next section when we center on the propensity to face an
episode of financial stress, defined as facing spreads above the 1,000 bps threshold.

13Annex Tables A1, A2, and A3 report the relevant summary statistics, a correlation matrix of key
variables, and the countries and periods covered, respectively. Variable definitions and sources are
listed in Table A4.
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Our specifications cluster standard errors along two dimensions—by country and by

time—to account for both cross-sectional dependence and common shocks affecting all

countries. This two-way clustering yields more conservative inferences; for instance, under

the improved specification the previously strong correlation between public debt levels

and sovereign spreads becomes less pronounced, suggesting that some of the apparent

impact of high public debt may be overstated in simpler models that do not fully capture

global or country-specific effects.14

Interpretation and scope. Our specification is designed to compare balance-sheet

configurations under market access rather than to identify a fully causal treatment effect

of reserve accumulation. To that end, we exclude acute systemic episodes (2008–2009 and

2020), focus on observations with spreads below 1,000 bps, include a lagged dependent

variable and lagged balance-of-payments components, and condition on global risk ap-

petite, international interest rates, terms of trade proxies, sovereign ratings, and debt and

reserve stocks. We also include a Common Correlated Effects (CCE) augmentation (Pe-

saran, 2006) to absorb latent common factors and synchronized shocks across countries.15

Under this design, the coefficients below should be interpreted as within-regime pricing

relationships across alternative reserve-financing structures, not as full causal estimates

holding capital-flow conditions fixed.16

14Alternatively, we use a generalized least squares (GLS) panel estimator to address potential serial
correlation in spread dynamics, but the GLS procedure severely underestimated standard errors and
spuriously made virtually all coefficients appear significant. We therefore rely on fixed-effects panel
regressions with robust two-way clustered standard errors as our preferred estimates, which provide a
more reliable gauge of significance.

15 For parsimony, we omit the corresponding coefficients from the output tables while keeping them in
all regressions.

16As an additional robustness check, we re-estimate these specifications at a quarterly frequency (aver-
aging spreads within each quarter), which removes the need for monthly interpolation of balance-of-
payments data; see Tables A6 and A7.
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Estimation results. Estimation results for the full sample are reported in Table 5.17

Coefficient signs are in line with priors: spreads’ inertia are highly relevant, better credit

ratings are associated with narrower spreads, higher international rates with narrower

spreads (as in the short run the composition component of spreads falls for a given cost of

credit), and higher sovereign debt stocks with wider spreads (the private–debt coefficient

remains statistically insignificant). Adding the lagged dependent variable now absorbs

much of the variance that, in earlier tests, we had attributed to global factors such as risk

aversion: once the strong persistence of spreads is controlled for, contemporaneous VIX

shocks lose significance, as their effects are largely incorporated in past spread levels—a

typical feature of dynamic panels where global shocks are largely embedded in spreads’

own history. However, neither an aggregate terms-of-trade variable—as we had explored

in earlier tests—nor separate export and import price indices yields signs that align with

expectations, although coefficients tend to be near zero.

Regarding the spread–reserve relationship, the findings in column (1) from Table 5 are in

line with what has been reported in the literature: higher reserve stocks are associated

with lower spreads, partially offsetting the positive association between sovereign debt

and spreads, a pattern that is particularly stable across specifications. In addition, reserve

accumulation is negatively associated with spreads: based on the results in column (2),

a 1 p.p. change in the reserves-to-GDP ratio is associated with spreads that are roughly

1% lower.

Column (3) from Table 5 decomposes the BoP sources of reserve variation and confirms

that primarily the reserves accumulated via private capital inflows (the LAW channel)

are statistically associated with lower spreads. Public debt-sourced accumulation shows a

smaller and less significant effect. The limited influence of public sources remains once we

treat separately the IMF loans, which are non-significant. Results in column (5) show that

both current and financial components of private flows are significant factors associated

with narrower spreads, with the effect of current flows being stronger: a one–percentage

point increase from private current flows is associated with a 1.8% reduction in spreads,

compared to a 1.0% reduction for private financial flows, all else equal.

17All regressions are estimated at monthly frequency and include country fixed effects. Variables origi-
nally annual are interpolated to monthly with splines. Balance–of–payments flows are observed quar-
terly and repeated across the three months of each quarter. We also re–estimated the model with
alternative thresholds around 1,000 bps, obtaining similar results.
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Table 5: Elasticities of emerging market spreads to reserves and its sources

Specifications: Baseline (2000–2024, excluding 2008–2009 and 2020)

Dependent: log(spread) (1) (2) (3) (4) (5)

Spreadt−3 0.866*** 0.863*** 0.863*** 0.863*** 0.863***

(0.024) (0.024) (0.023) (0.023) (0.023)

Risk Aversion -0.022 -0.022 -0.021 -0.023 -0.021

(0.024) (0.024) (0.025) (0.025) (0.026)

Credit Rating -0.134** -0.143** -0.146** -0.146** -0.157**

(0.059) (0.058) (0.058) (0.059) (0.058)

International Rate -0.002 -0.002 -0.003 -0.003 -0.006

(0.008) (0.008) (0.009) (0.008) (0.008)

Export Prices 0.072** 0.075** 0.083** 0.082** 0.090***

(0.033) (0.033) (0.032) (0.032) (0.033)

Import Prices -0.070 -0.065 -0.077 -0.077 -0.092

(0.068) (0.067) (0.067) (0.067) (0.068)

Sovereign Debt Stock 0.219*** 0.225*** 0.219*** 0.218*** 0.221***

(0.081) (0.079) (0.078) (0.078) (0.077)

Private Debt Stock 0.134 0.127 0.132 0.133 0.141

(0.104) (0.100) (0.100) (0.101) (0.099)

Reserves Stock -0.291*** -0.225** -0.233** -0.234** -0.223**

(0.093) (0.094) (0.095) (0.095) (0.099)

Change in Reservest−3 -0.978***

(0.227)

Public Flowst−3 -0.410* -0.385

(0.230) (0.243)

Private Flowst−3 -1.272*** -1.271***

(0.286) (0.284)

Public Flows, exc. IMFt−3 -0.411*

(0.230)

IMF Lendingt−3 -0.377

(1.424)

Private Flows, Currentt−3 -1.846***

(0.333)

Private Flows, Financialt−3 -1.033***

(0.300)

Num. Obs. 6,856 6,856 6,856 6,856 6,856

R2 Within Adj. 0.895 0.896 0.896 0.896 0.896

RMSE 0.14 0.14 0.14 0.14 0.14

Std. Errors by: country & date

Fixed Effects by: country

Note: Robust std. errors in parentheses. * p < 0.1; ** p < 0.05; *** p < 0.01.
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To gauge the economic significance, take the sample average EMBI spread of roughly 350

bps: using the private-sourced component in column (4) from Table 5 (Private Flowst−3,

coefficient −1.271), a 1% of GDP LAW-type accumulation implies a tightening of about

4.4 bps in spreads.18 In contrast, the reduction in spreads for the public-flows component

(Public Flowst−3, coefficient −0.411) is about 1.4 bps, statistically significant only at the

90% confidence level (as opposed to the 99% for the private component).

Importantly, as shown in the side-by-side comparison in Table A5, the LAW coefficient

is meaningfully smaller when reserves are classified from the central bank balance sheet

rather than the balance of payments. This attenuation is mechanically consistent with

the fact that central bank balance sheets do not consolidate Treasury external borrow-

ing, which blurs the distinction between privately financed and debt-financed reserve

accumulation. Importantly, under both classifications, reserves associated with domestic-

currency sterilization correlate with lower spreads; our contribution is to show that this ef-

fect becomes sharper when reserve accumulation is traced back to its balance-of-payments

source.

3.1 Robustness

Sample concerns. A natural concern is that the spreads–flows relationship may be

sample–dependent, reflecting shifts in the global financial regime. The post-GFC era

(2010–2024, excluding 2020) offers a more homogeneous environment—characterized by

abundant global liquidity, lower and flatter risk-free rates, wider adoption of inflation tar-

geting and macroprudential frameworks, and deeper emerging capital markets—relative

to the early 2000s. Focusing on this window therefore reduces cross-regime heterogeneity

and mitigates the risk that our baseline results are driven by the normalization phase of

emerging economies in the pre-GFC years. Consistent with our identification strategy, we

continue to exclude acute crisis episodes (2020) to limit simultaneity, retain the market-

access filter (spreads < 1,000 bps), and keep the same dynamic specification—with lagged

spreads and the full conditioning set—so that differences across samples are informative

about parameter stability rather than compositional changes.

Table 6 replicates the test for the post-GFC period to document the stability of the

results over time. Additional robustness checks can be found in Annex Tables A6 and A7,

where the same regressions were run over the quarterly panel to account for interpolation

treatment for each variable. In these specifications, balance of payments flows are taken

directly from their natural quarterly frequency, and EMBI spreads are averaged within

each quarter. This exercise confirms that the main results are not driven by the monthly

18Computed as 350 ×
(
1 − eϕ·0.01)

with ϕ = −1.271. For the current-account component (ϕ = −1.846)
the effect is ≈ 6.4 bps; for the financial-account component (ϕ = −1.033) it is ≈ 3.6 bps.
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building up of the panel.

Table 6: Elasticities of emerging market spreads to reserves and its sources: Post-GFC

Specifications: Post-GFC (2010–2024, excluding 2020)

Dependent: log(spread) (1) (2) (3) (4) (5)

Spreadt−3 0.844*** 0.843*** 0.843*** 0.842*** 0.841***

(0.041) (0.041) (0.041) (0.041) (0.041)

Risk Aversion -0.019 -0.019 -0.021 -0.022 -0.023

(0.031) (0.030) (0.028) (0.028) (0.028)

Credit Rating -0.101 -0.112 -0.118 -0.117 -0.123

(0.070) (0.069) (0.070) (0.071) (0.073)

International Rate -0.007 -0.006 -0.007 -0.007 -0.011

(0.009) (0.009) (0.010) (0.010) (0.010)

Export Prices 0.007 0.010 0.037 0.036 0.056

(0.044) (0.043) (0.040) (0.040) (0.043)

Import Prices -0.100 -0.101 -0.123* -0.123* -0.132*

(0.070) (0.069) (0.068) (0.067) (0.069)

Sovereign Debt Stock 0.084 0.092 0.090 0.091 0.096

(0.091) (0.090) (0.086) (0.087) (0.093)

Private Debt Stock 0.017 0.012 0.021 0.022 0.038

(0.101) (0.101) (0.101) (0.101) (0.099)

Reserves Stock -0.373** -0.326** -0.350** -0.353** -0.381**

(0.145) (0.146) (0.148) (0.149) (0.156)

Change in Reservest−3 -0.690***

(0.245)

Public Flowst−3 0.025 0.122

(0.326) (0.347)

Private Flowst−3 -1.112*** -1.099***

(0.296) (0.301)

Public Flows, exc. IMFt−3 0.056

(0.342)

IMF Lendingt−3 -0.924

(1.788)

Private Flows, Currentt−3 -1.669***

(0.438)

Private Flows, Financialt−3 -0.799***

(0.289)

Num. Obs. 5,127 5,127 5,127 5,127 5,127

R2 Within Adj. 0.818 0.818 0.820 0.820 0.821

RMSE 0.13 0.13 0.13 0.13 0.13

Std. Errors by: country & date

Fixed Effects by: country

Note: Robust std. errors in parentheses. * p < 0.1; ** p < 0.05; *** p < 0.01.
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Relative to the baseline, the post-GFC estimates display the same qualitative pattern

but with sharper emphasis on balance-of-payments drivers. Global controls (risk aver-

sion, U.S. rates, and terms-of-trade proxies) largely lose statistical significance once spread

persistence is accounted for, while the reserves stock remains negative and the (lagged)

change in reserves continues to be associated with narrower spreads. Crucially, private

inflows retain strong, precisely estimated associations with narrower spreads, whereas

public flows are uniformly insignificant, with point estimates now turning positive. This

suggests that, in the more homogeneous post-GFC environment, market pricing is even

more tightly linked to the BoP composition of reserve accumulation rather than to com-

mon global factors.

The same message emerges from the auxiliary robustness checks reported in the appendix:

the negative association between spreads and private-flow-financed reserve accumulation

remains stronger than the corresponding association for public-flow-financed accumula-

tion, and the difference is especially marked in the post-GFC sample and in the quarterly

panel. Taken together, these exercises reinforce the interpretation of the main estimates

as stable pricing differences across reserve-financing configurations rather than artifacts

of a single specification.

4 Reserves and crisis propensity

So far, we have shown that international reserve accumulation, particularly when driven

by private sector flows, exhibits a significant and robust dampening effect on sovereign

credit spreads across emerging economies with access to voluntary capital markets. A

natural extension is to ask whether the same pricing pattern is also reflected in a lower

estimated likelihood of external financial stress episodes. This section provides comple-

mentary evidence on crisis propensity rather than a separate identification exercise. As

in the previous section, the results should be read as within-regime associations under

market access, not as full causal estimates.

The role of international reserves in enhancing crisis resilience has been widely docu-

mented in the literature. For instance, Frankel & Saravelos (2012) identify reserves as

one of the most robust leading indicators of crisis vulnerability during the global finan-

cial crisis. Similarly, Llaudes et al. (2010) document that emerging markets with larger

reserve buffers fared better during the GFC, exhibiting smaller output losses and greater

macroeconomic stability. Other studies, such as Bussière et al. (2015) and Eichengreen

& Gupta (2016), find that higher reserve buffers were associated with milder output con-

tractions or a lower likelihood of sudden stops in emerging markets. While our analysis

excludes the 2008–09 period and 2020 to avoid mixing idiosyncratic fragility with the ef-
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fects of a global shock, we build on this empirical tradition by asking whether the sources

of reserve accumulation—not just the level of reserves—help explain the likelihood of

losing market access outside systemic crises.

Specifically, in this section we assess whether higher reserves, and the sources from which

they are accumulated, are associated with a lower probability that a country’s sovereign

spread surpasses the 1,000 bps threshold—a commonly used proxy for market access loss.

The logic is simple: if reserves are priced differently in spread space, similar differences

may also show up in the estimated probability of losing market access. The key question

is whether the origin of reserves is systematically related to financial distress.

To this end, we estimate a logit model using the same set of explanatory variables and

lags as in the baseline specifications, but with a binary dependent variable equal to one

if sovereign spreads exceed the 1,000 bps threshold. To capture the fact that financial

stress episodes often exhibit persistence, we include the lag of the crisis dummy as an

additional regressor. This reflects the idea that once a country has crossed the market

access threshold, the probability of remaining in a crisis state is substantially higher

due to short-term inertia. This approach allows us to explore not only whether reserves

matter for market sentiment, but also whether they are systematically associated with

outright financial crises.

Before running the discrete regressions, we conducted a preliminary assessment to ensure

the sample contained the type of variation required for reliable estimation. First, we

verified that a sufficient number of countries in our panel had experienced both market

access and market exclusion episodes (sovereign spreads below and above the 1,000 bps

threshold). Out of 44 countries meeting our baseline criteria, 21 transitioned at least once

between the two states. Second, we checked that each combination of reserve variation

(increase/decrease) and crisis status (below/above 1,000 bps) was represented in the data,

avoiding empty combinations that could lead to perfect separation and unstable logit

coefficients. The distribution was broadly balanced: for instance, the share of reserve

accumulation was 41.9% outside crises and 42.9% during crises, suggesting a similar

proportion in both states and allowing the model to identify effects across them.
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In Table 7 we report the results for the baseline specification, which covers the period

2000–2024 and excludes the GFC years (2008–2009) and Covid-19 (2020), focusing on

countries that have transitioned between the two different states: market access and

exclusion.19

First of all, the coefficient on the lagged crisis indicator is large and highly significant

across all specifications, highlighting the strong short-term inertia of financial stress

episodes: once a country loses market access, the probability of remaining in a crisis

state rises substantially. The rest of non-BoP controls retain the expected coefficient

signs and significance levels (compared to Table 5), with one notable exception: risk

aversion now emerges as a highly relevant factor in explaining crisis probability—a result

that aligns with the idea that global financial conditions play a more decisive role in

triggering countries into crisis once market access becomes fragile.

As shown in columns (1) and (2) of Table 7, the stock of (and the change in) reserves

remains a relevant factor in explaining the probability of entering a financial crisis. How-

ever, column (3) reveal that not all forms of reserve accumulation are equally associated

with lower crisis probability: only reserves accumulated via private inflows (e.g., cur-

rent account surpluses and portfolio inflows) significantly reduce the probability of crisis.

Columns (4) and (5) reinforce these findings. The coefficient on IMF lending turns pos-

itive—typically reflecting reverse causality, as IMF disbursements are often triggered by

financial distress—while reserves sourced from private inflows, particularly those stem-

ming from current account surpluses, continue to exhibit a robust negative association

with crisis propensity.20

19We repeated the tests using different lags in the explanatory variables, finding similar results. As in
the previous section, all models include country fixed effects and two-way clustered standard errors.

20This is the reason why, in the first place, we chose to separate public flows into IMF-related and non-
IMF components: we anticipated that reverse causality might be at play. In Section 3, the coefficient
on IMF financing was not significant—and even had the opposite sign in Table 6—likely due to the
more selective sample of market-access countries, which limited the variability in IMF-related flows.
In contrast, the current estimation captures more variation in IMF-related dynamics, allowing this
reverse causality to manifest as expected.
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Table 7: Sources of reserves and financial stress propensity in emerging markets

Specifications: Baseline (2000–2024, excluding 2008–2009 and 2020)

Dependent: Spread>1000 (1) (2) (3) (4) (5)

Spread>1000t−3 3.111*** 2.943*** 2.993*** 3.002*** 3.005***

(0.381) (0.372) (0.396) (0.403) (0.418)

Risk Aversion 5.256*** 5.936*** 5.937*** 5.870*** 5.934***

(0.710) (0.829) (0.855) (0.921) (0.852)

Credit Rating -1.650* -1.920* -1.919* -1.980** -1.925*

(0.970) (1.028) (0.996) (0.956) (1.006)

International Rate -0.342 -1.427** -1.425** -1.445* -1.498***

(0.542) (0.706) (0.726) (0.747) (0.575)

Export Prices 1.021 1.679 1.795 1.557 1.803

(0.806) (1.433) (1.334) (1.321) (1.314)

Import Prices 2.944** 2.383* 2.053* 2.281** 2.086*

(1.422) (1.280) (1.179) (1.077) (1.217)

Sovereign Debt Stock 6.236** 4.599 4.870 4.509 5.057

(2.875) (3.252) (3.138) (3.022) (3.185)

Private Debt Stock 0.845 3.945* 3.806 3.366 3.837

(2.220) (2.309) (2.590) (2.673) (2.648)

Reserves Stock -16.494** -17.134** -17.389** -17.502** -17.404**

(7.339) (7.928) (8.117) (7.868) (8.236)

Change in Reservest−3 -22.957**

(11.593)

Public Flowst−3 -5.216 -6.150

(13.658) (12.140)

Private Flowst−3 -29.074** -27.910**

(11.880) (11.747)

Public Flows, exc. IMFt−3 -9.992

(14.205)

IMF Lendingt−3 76.469***

(26.134)

Private Flows, Currentt−3 -32.997***

(10.485)

Private Flows, Financialt−3 -25.931*

(14.511)

Num. Obs. 3,563 3,563 3,563 3,563 3,563

R2 Within Adj. 0.631 0.650 0.652 0.654 0.651

RMSE 0.20 0.20 0.20 0.19 0.20

Std. Errors by: country & date

Fixed Effects by: country

Note: Robust std. errors in parentheses. * p < 0.1; ** p < 0.05; *** p < 0.01.
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Since the coefficients from Table 7 are in log-odds form (logit coefficients) and thus not

directly interpretable as marginal effects, in Table 8 we report the average marginal effects

(AME) of the discrete model with persistence of crises, allowing for a more straightforward

interpretation of coefficient magnitudes.

Table 8: Average marginal effects (AME) on crisis probability

Specifications: Baseline (2000–2024, excluding 2008–2009 and 2020)

Variable (1) (2) (3) (4) (5)

Spread > 1000t−3 0.249*** 0.208*** 0.209*** 0.208*** 0.210***

Risk Aversion 0.046*** 0.048*** 0.047*** 0.046*** 0.047***

Credit Rating -0.013* -0.014* -0.014* -0.014** -0.014*

International Rate -0.006 -0.023** -0.023** -0.023* -0.024***

Export Prices 0.000 0.001 0.001 0.001 0.001

Import Prices 0.001** 0.001* 0.001* 0.001** 0.001*

Sovereign Debt Stock 0.255** 0.178 0.187 0.171 0.194

Private Debt Stock 0.035 0.153* 0.146 0.128 0.147

Reserves Stock -0.674** -0.664** -0.668** -0.665** -0.668**

Change in Reservest−3 -0.890**

Public Flowst−3 -0.200 -0.236

Private Flowst−3 -1.116** -1.060**

Public Flows, exc. IMFt−3 -0.380

IMF Lendingt−3 2.905***

Private Flows, Currentt−3 -1.267***

Private Flows, Financialt−3 -0.996*

Note: Asterisks indicate significance from tests on the original logit coefficients (equivalently, on odds
ratios), not on the AMEs. * p < 0.1; ** p < 0.05; *** p < 0.01.

We can quantify the economic significance in terms of crisis propensity using the AME for

private-sourced reserves (column (3) from Table 8, Private Flowst−3, AME = −1.116): a
1% of GDP LAW-type inflow is associated with a reduction in crisis probability of about

1.1 percentage points. For a typical LAW inflow of ≈ 0.2-0.3% of GDP (Table A1), this

corresponds to a reduction of roughly 3-6 basis points. While modest at the monthly hori-

zon, these effects accumulate over time and are economically meaningful in the context

of emerging-market funding costs.

The association for the stock of reserves is clear: for each additional percentage point of

GDP in reserves, a country is estimated to have approximately a 0.7 percentage point

lower likelihood of crossing the 1,000 bps threshold. Furthermore, the source matters:

reserves accumulated through current account surpluses are associated with a lower es-

timated crisis probability, with each 1 percentage point of GDP in such accumulation

linked to a decline of around 1.3 percentage points in the probability of a spread ex-

ceeding 1,000 bps, while reserves funded by public flows are not significant at any level.
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In contrast, reserves built via IMF lending are associated with a roughly 2.9 percentage

point higher crisis probability per GDP point, consistent with the view that IMF support

is triggered by distress rather than functioning as an ex ante buffer.

4.1 Robustness

Thresholds concerns. Even though the sample becomes insufficiently large to yield

reliable regressions estimates—as in the cases of only the post-GFC period—a robustness

check that can still be performed is to test, for the same battery of specifications as in

Tables 7 and 8, alternative crisis thresholds different from 1,000 bps. This is shown in

Table 9, where we test thresholds ranging from 800 bps to 1,200 bps.

Table 9: Average marginal effects on crisis propensity across thresholds

Specification: Baseline (2000–2024, excluding 2008–2009 and 2020)

Threshold Public Flows Private Flows Private, Current Private, Financial

800 bps −0.342 −1.395∗∗∗ −2.023∗∗∗ −1.067∗∗

900 bps 0.251 −0.966∗∗ −1.415∗∗∗ −0.645
1,000 bps −0.200 −1.116∗∗ −1.267∗∗∗ −0.996∗

1,100 bps −0.172 −0.917∗∗ −0.946∗∗ −0.900∗

1,200 bps −0.339 −1.279∗∗∗ −1.105∗∗ −1.423∗∗∗

Note: Asterisks indicate significance from tests on the original logit coefficients (equivalently, on odds
ratios), not on the AMEs. * p < 0.1; ** p < 0.05; *** p < 0.01.
Note 2: “1,000 bps” reported coefficients can be found in column (3) of Table 8 for “Public Flows” and
“Private Flows”, and in column (5) for “Private Flows, Current” and “Private Flows, Financial”.

The table highlights two robust patterns. First, public flows are not statistically signif-

icant at any level, whereas private flows are almost always significant at the 5% level

and exhibit larger magnitudes. Second, a one–percentage-point increase in the flows

that feed reserve accumulation (as a share of GDP) is associated with a reduction in the

probability of being in crisis of about 0.9–1.4 percentage points, depending on the thresh-

old. Within private flows, current account–related inflows are consistently significant and

strongly associated with lower crisis probability, while financial account inflows provide

mixed evidence—becoming more relevant as the crisis threshold tightens (higher spread

cut-offs).

An additional robustness check can be found in the Annex Table A9, where the same

regressions from baseline specifications were run over the quarterly panel to account

for the interpolation treatment for each variable, for the same reasons discussed in the

previous section and with similar results.

These threshold and quarterly-frequency exercises suggest that the core result is not tied

to a particular crisis cutoff or interpolation choice: reserve accumulation associated with
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private inflows is systematically linked to a lower probability of losing market access,

whereas reserve accumulation financed through public external flows is not. This is the

discrete-state counterpart of the pricing patterns documented in the previous section.
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5 Final remarks

Studies of the costs and benefits of accumulating reserves for self-insurance often overlook

the negative association between reserve holdings and sovereign spreads and, in turn, the

cost of servicing the debt. These indirect pricing gains effectively reduce the net cost of

holding reserves and should be considered when assessing their overall desirability. As we

show here, those associations can be substantial, particularly when reserve accumulation

is sourced from private inflows rather than from debt issuance.21

Our results should be interpreted with an appropriate degree of discipline. Because

reserve accumulation and capital flows are jointly determined, the empirical evidence in

this paper does not isolate a fully causal effect of reserves holding financing conditions

fixed. What it does show, consistently across specifications and robustness exercises, is

that markets price reserve accumulation differently depending on its financing source. In

that sense, the paper contributes a financing-consistent interpretation of reserve effects

on sovereign risk rather than a universal causal estimate.

To sum up, our results suggest that reserve accumulation which improves the consolidated

public sector’s net foreign asset position—typically through privately financed LAW-type

interventions—is associated with lower sovereign spreads and reduced financial stress

under market access. The association is both stronger and more robust than that of

traditional self-insurance strategies, where reserves are accumulated via the issuance of

foreign-currency debt. These findings do not imply that debt-financed reserve accumula-

tion is ineffective during sharp crisis episodes that require rapid stabilization, but rather

that its pricing effects differ systematically over time and across states of market access.

Taken together, these results suggest that not all reserve accumulation is equally alike

from a market-pricing perspective: the source of financing matters for its association with

sovereign risk pricing and financial stress.

21Practical considerations may temper the strength of the policy prescription. For example, sustained
sterilization of FX purchases typically requires the issuance of domestic liabilities by the central bank,
which may generate a quasi-fiscal burden when interest rate differentials are unfavorable–although
that quasi fiscal cost has been shown to be minimal for most countries in recent years (Levy Yeyati
& Gómez, 2020). Also, frequent and large-scale interventions may complicate the implementation of
inflation-targeting regimes and, in some cases, create tensions with central bank independence if the
policy is perceived as serving objectives beyond price stability–hence, the importance of a surgical
approach that minimizes drastic price responses.
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Statistical Annex

Table A1: Summary statistics of selected variables: Baseline specifications

Variable N Mean Std. Dev. Min Max

Sovereign Spread 6,954 349.4 209.1 11.7 998.0

Risk Aversion 6,954 4.8 1.5 2.6 10.7

Credit Rating 6,954 10.9 2.8 4 18

International Rate 6,954 3.1 1.2 1.1 6.7

Export Prices 6,954 106.0 28.0 33.6 224.6

Import Prices 6,954 102.3 17.3 52.9 159.3

Sovereign Debt Stock (% GDP) 6,954 23.1 14.7 1.6 98.6

Private Debt Stock (% GDP) 6,954 16.7 21.3 0.0 152.0

Reserves Stock (% GDP) 6,954 16.8 9.0 1.7 58.3

Change in Reserves (% GDP) 6,954 0.3 1.4 -7.7 11.8

Treasury Issuances (% GDP) 6,954 0.1 1.1 -4.8 15.6

Central Bank Issuances (% GDP) 6,954 -0.03 0.5 -6.7 5.5

IMF Lending (% GDP) 6,954 0.03 0.2 0.0 3.7

Private Flows (% GDP) 6,954 0.2 1.4 -15.6 7.7

Private Flows, Current (% GDP) 6,954 -0.2 1.7 -14.1 10.7

Private Flows, Financial (% GDP) 6,954 0.3 1.8 -21.2 12.3

Note: % GDP variables are expressed in percentage points for illustrative purposes. “Treasury Issuances
(% GDP)” refers to Treasury debt issuance net of IMF lending.

Table A2: Correlation matrix of key variables

Spread Risk Rating Reserves ∆I.R. TRE CB IMF Priv. Priv.C Priv.F

Spread 1.00

Risk 0.21 1.00

Rating -0.75 0.11 1.00

Reserves -0.33 -0.03 0.33 1.00

∆I.R. -0.10 -0.06 0.01 0.14 1.00

TRE -0.01 0.02 -0.01 0.01 0.31 1.00

CB 0.00 0.02 0.00 0.02 0.13 -0.13 1.00

IMF 0.20 0.05 -0.18 -0.02 0.06 -0.07 0.18 1.00

Priv. -0.11 -0.08 0.04 0.11 0.65 -0.42 -0.17 -0.10 1.00

Priv.C -0.00 -0.04 0.01 0.15 0.21 -0.20 -0.04 -0.00 0.36 1.00

Priv.F -0.09 -0.03 0.02 -0.05 0.33 -0.14 -0.11 -0.07 0.47 -0.66 1.00

Note: ∆I.R., “Change in Reserves”; TRE, “Treasury Issuances”; CB, “Central Bank Issuances”; IMF,
“IMF Lending”; Priv., “Private Flows”; Priv.C, “Private Flows, Current”; Priv.F, “Private Flows, Fi-
nancial”.
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Table A3: Countries and coverage period

# Country Name Start Date End Date Obs. (Months) Obs. (Years)

1 Colombia Jan-2000 Dec-2024 264 22

2 Mexico Jan-2000 Dec-2024 264 22

3 Peru Jan-2000 Dec-2024 264 22

4 Philippines Jan-2000 Dec-2024 264 22

5 South Africa Jan-2000 Dec-2024 264 22

6 Turkey Jan-2000 Dec-2024 261 22

7 Brazil Jan-2000 Dec-2024 251 21

8 Morocco Jan-2003 Dec-2024 225 19

9 Panama Jan-2000 Dec-2019 216 18

10 Russian Federation May-2001 Feb-2022 214 18

11 Indonesia May-2004 Dec-2024 212 18

12 El Salvador Apr-2002 Dec-2024 209 17

13 Ukraine Jan-2002 Jan-2022 190 16

14 Malaysia Jan-2000 Dec-2016 180 15

15 Kazakhstan Jun-2007 Dec-2024 175 15

16 Ecuador Apr-2002 Jun-2022 173 14

17 Georgia Jan-2010 Dec-2024 168 14

18 Vietnam Jan-2010 Dec-2024 168 14

19 Dominican Republic Jan-2010 Dec-2024 159 13

20 Egypt Arab Rep. Jan-2011 Dec-2024 145 12

21 Azerbaijan Apr-2012 Dec-2024 141 12

22 Guatemala Jun-2012 Dec-2024 139 12

23 Jordan Jan-2011 Jun-2024 138 12

24 Jamaica Jan-2011 Feb-2024 136 11

25 India Oct-2012 Dec-2024 135 11

26 Angola Oct-2012 Dec-2024 134 11

27 Bulgaria Jan-2000 Dec-2013 133 11

28 Pakistan Jan-2010 Dec-2024 132 11

29 Argentina Jan-2000 Dec-2024 127 11

30 Mongolia May-2012 Dec-2023 127 11

31 Costa Rica Jul-2012 Dec-2023 126 10

32 Sri Lanka Nov-2007 Dec-2019 122 10

33 Chile Jan-2000 Dec-2011 120 10

34 Nigeria Jan-2014 Dec-2024 118 10

35 Ghana Jan-2011 Dec-2021 116 10

36 Belarus Sep-2010 Jan-2022 113 9

37 Hungary Jan-2000 Dec-2013 97 8

38 Venezuela RB Jan-2000 Jul-2014 97 8

39 Belize Mar-2007 Dec-2019 93 8

40 Uruguay May-2001 Dec-2011 93 8

41 Iraq Dec-2015 Dec-2023 80 7

42 Thailand Jan-2000 Mar-2006 75 6

43 Zambia Oct-2012 Aug-2018 67 6

44 Lithuania Jan-2010 Dec-2011 24 2

Note: Countries may have excluded observations within start/end dates (2008-09, 2020, spreads>1,000).
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Table A4: Variable definitions and sources

Name Description Frequency Source

Sovereign

Spread

J.P. Morgan EMBI Global Diversified

Index, average of daily values, in bps
Monthly Bloomberg

Income

Classification

World Bank Analytical Classifications.

We only considered “LM” and “UM”

income country-years

Yearly

World Bank, World

Development Indicators

(WDI)

Risk Aversion
ICE BofA US High Yield Index, average

of daily values, in bps
Monthly

Federal Reserve Bank of

St. Louis

Credit Rating

Sovereign Rating, long term debt, end of

period, foreign currency. We built an

index starting in 1 at “Not Rated (NR)”

up to the top in 29 at “AAA”

Monthly Standard & Poor’s

International

Rate

Market Yield on U.S. Treasury

Securities at 10-Year Constant Maturity,

average of daily values, in bps

Monthly
Federal Reserve Bank of

St. Louis

Export and

Import Price

UNCTAD Export unit value index and

UNCTAD Import unit value index
Yearly

World Bank, World

Development Indicators

(WDI)

Reserves Stock Total international reserves Monthly
IMF, International

Financial Statistics (IFS)

Sovereign Debt

Stock

Public and publicly guaranteed debt

from private creditors
Yearly

World Bank,

International Debt

Statistics (IDS)

Private Debt

Stock

External debt stocks, private

nonguaranteed
Yearly

World Bank,

International Debt

Statistics (IDS)

Change in

Reserves

Transactional change in reserve assets

(net of valuation effects)
Quarterly

IMF, International

Financial Statistics (IFS)

Treasury

Issuances

Net incurrence of liabilities – Net

acquisition of assets – IMF Lending -

Interest payments

Quarterly
IMF, International

Financial Statistics (IFS)

Central Bank

Issuances

Same calculation as in Treasury

Issuance but applied to Central Bank

(without subtracting IMF).

Quarterly
IMF, International

Financial Statistics (IFS)

IMF Lending

Net lending flows (Disbursements -

Repayments) from GRA, PRGT and

RST programs

Monthly
IMF, Financial Data

Query Tool

Private Flows
Change in Reserves – Treasury Issuance

– Central Bank Issuance – IMF Lending
Quarterly

IMF, International

Financial Statistics (IFS)

Private Flows,

Current

Current Account – Public (Treasury +

Central Bank) interest payments
Quarterly

IMF, International

Financial Statistics (IFS)

Private Flows,

Financial

Private Flows (including net errors and

omissions) - Private Flows, Current
Quarterly

IMF, International

Financial Statistics (IFS)

Note: The Frequency column refers to the original frequency data obtained through different queries.
All variables were subsequently transformed into monthly frequency as explained in footnote 17.
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Table A5: Accounting classifications of reserve accumulation.
Central Bank balance-sheet vs. Balance of Payments classification methods

Sample
CB balance-sheet method BoP method

C. Bank Flows LAW Public Flows LAW

Baseline −0.609 −0.993∗∗∗ −0.410∗ −1.272∗∗∗

(0.404) (0.234) (0.230) (0.286)
Post-GFC −0.091 −0.695∗∗∗ 0.025 −1.112∗∗∗

(0.617) (0.236) (0.326) (0.296)

Note: Robust standard errors in parentheses. * p < 0.1; ** p < 0.05; *** p < 0.01.
Note 2: “LAW” from the CB balance-sheet method is a synthetic measure of sterilized reserve accu-
mulation as in Sosa-Padilla & Sturzenegger (2023), which could be the counterpart of foreign-currency
public debt issuance.
Note 3: “LAW” from the BoP method from this table is strictly equivalent to “Private Flows” from
column (3) in Tables 5 and 6.
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Table A6: Quarterly panel: Baseline regressions

Specifications: Baseline (2000–2024, excluding 2008–2009 and 2020)

Dependent: log(spread) (1) (2) (3) (4) (5)

Spreadt−1 0.892*** 0.889*** 0.889*** 0.889*** 0.889***

(0.027) (0.030) (0.031) (0.031) (0.034)

Risk Aversion -0.027 -0.027 -0.026 -0.026 -0.025

(0.023) (0.024) (0.028) (0.030) (0.031)

Credit Rating -0.102 -0.111* -0.115* -0.114* -0.126*

(0.061) (0.062) (0.063) (0.064) (0.068)

International Rate -0.003 -0.002 -0.004 -0.004 -0.007

(0.007) (0.009) (0.010) (0.010) (0.011)

Export Prices 0.070** 0.072** 0.080** 0.080** 0.089***

(0.031) (0.030) (0.030) (0.031) (0.032)

Import Prices -0.069 -0.063 -0.075 -0.074 -0.093

(0.072) (0.071) (0.071) (0.072) (0.074)

Sovereign Debt Stock 0.187** 0.194** 0.187** 0.185** 0.191**

(0.075) (0.073) (0.077) (0.078) (0.074)

Private Debt Stock 0.126 0.118 0.124 0.123 0.133

(0.098) (0.103) (0.108) (0.108) (0.104)

Reserves Stock -0.253*** -0.189* -0.200** -0.200** -0.192*

(0.089) (0.102) (0.095) (0.095) (0.102)

Change in Reservest−1 -0.969***

(0.216)

Public Flowst−1 -0.389** -0.356*

(0.183) (0.205)

Private Flowst−1 -1.267*** -1.266***

(0.289) (0.288)

Public Flows, exc. IMFt−1 -0.403**

(0.176)

IMF Lendingt−1 0.096

(1.701)

Private Flows, Currentt−1 -1.907***

(0.368)

Private Flows, Financialt−1 -1.007***

(0.280)

Num. Obs. 2,289 2,289 2,289 2,289 2,289

R2 Within Adj. 0.914 0.915 0.915 0.915 0.916

RMSE 0.12 0.12 0.12 0.12 0.12

Std. Errors by: country & date

Fixed Effects by: country

Note: Robust std. errors in parentheses. * p < 0.1; ** p < 0.05; *** p < 0.01.
Note 2: Spread, Risk Aversion, International Rate and Reserves Stocks are computed as the average
of monthly values; Credit Rating is taken as the median (to account for discrete changes); variables
requiring interpolation (GDP, Sovereign Debt Stock, Private Debt Stock, and Export and Import Prices)
are spline-interpolated to a quarterly frequency; Balance of Payments variables are kept at their original
quarterly frequency.

33



Table A7: Quarterly panel: Post-GFC regressions

Specifications: Post-GFC (2010–2024, excluding 2020)

Dependent: log(spread) (1) (2) (3) (4) (5)

Spreadt−1 0.870*** 0.869*** 0.868*** 0.868*** 0.866***

(0.046) (0.046) (0.046) (0.078) (0.047)

Risk Aversion -0.018 -0.021 -0.023 -0.023 -0.026

(0.027) (0.027) (0.025) (0.038) (0.026)

Credit Rating -0.075 -0.085 -0.092 -0.091 -0.099

(0.072) (0.071) (0.073) (0.109) (0.075)

International Rate -0.009 -0.007 -0.008 -0.009 -0.012

(0.007) (0.008) (0.008) (0.014) (0.008)

Export Prices 0.015 0.019 0.047 0.046 0.070

(0.048) (0.047) (0.046) (0.047) (0.050)

Import Prices -0.099 -0.099 -0.124 -0.124 -0.135

(0.079) (0.078) (0.079) (0.084) (0.081)

Sovereign Debt Stock 0.072 0.083 0.077 0.073 0.091

(0.088) (0.086) (0.084) (0.094) (0.091)

Private Debt Stock 0.029 0.023 0.032 0.034 0.051

(0.092) (0.090) (0.092) (0.095) (0.091)

Reserves Stock -0.361** -0.316** -0.346** -0.349** -0.383**

(0.147) (0.145) (0.146) (0.162) (0.157)

Change in Reservest−1 -0.706***

(0.243)

Public Flowst−1 0.064 0.179

(0.298) (0.322)

Private Flowst−1 -1.155*** -1.153***

(0.327) (0.412)

Public Flows, exc. IMFt−1 0.062

(0.337)

IMF Lendingt−1 0.254

(2.163)

Private Flows, Currentt−1 -1.810***

(0.471)

Private Flows, Financialt−1 -0.801**

(0.304)

Num. Obs. 1,710 1,710 1,710 1,710 1,710

R2 Within Adj. 0.843 0.844 0.845 0.845 0.847

RMSE 0.12 0.12 0.12 0.12 0.12

Std. Errors by: country & date

Fixed Effects by: country

Note: Robust std. errors in parentheses. * p < 0.1; ** p < 0.05; *** p < 0.01.
Note 2: Spread, Risk Aversion, International Rate and Reserves Stocks are computed as the average
of monthly values; Credit Rating is taken as the median (to account for discrete changes); variables
requiring interpolation (GDP, Sovereign Debt Stock, Private Debt Stock, and Export and Import Prices)
are spline-interpolated to a quarterly frequency; Balance of Payments variables are kept at their original
quarterly frequency.
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Table A8: 2SLS Second Stage: Full coefficients

Specifications: Baseline (2000–2024, excluding 2008–2009 and 2020)

Dependent: log(spread) (1) Private IV (2) Public IV

Spreadt−3 0.861*** 0.867***

(0.024) (0.024)

Risk Aversion -0.023 -0.021

(0.023) (0.024)

Credit Rating -0.151** -0.129**

(0.058) (0.059)

International Rate -0.001 -0.004

(0.009) (0.008)

Export Prices 0.076** 0.072**

(0.032) (0.034)

Import Prices -0.060 -0.073

(0.066) (0.069)

Sovereign Debt Stock 0.229*** 0.217**

(0.076) (0.083)

Private Debt Stock 0.122 0.136

(0.097) (0.107)

Reserves Stock -0.174* -0.321***

(0.092) (0.103)

Change in Reservest−3 -1.782*** 0.524

(0.441) (0.543)

Number of observations 6,856 6,856

R2 Within Adj. 0.895 0.894

RMSE 0.14 0.14

Std. Errors by: country & date

Fixed Effects by: country

Note: Robust std. errors in parentheses. * p < 0.1; ** p < 0.05; *** p < 0.01.
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Table A9: Quarterly panel: Discrete regressions

Specifications: Baseline (2000–2024, excluding 2008–2009 and 2020)

Dependent: Spread>1000 (1) (2) (3) (4) (5)

Spread>1000t−1 3.174*** 2.950*** 3.070*** 3.073*** 3.100***

(0.368) (0.379) (0.409) (0.422) (0.443)

Risk Aversion 5.686*** 6.487*** 6.570*** 6.506*** 6.599***

(0.829) (0.856) (0.812) (1.043) (0.790)

Credit Rating -1.103* -1.298** -1.320** -1.386*** -1.317**

(0.572) (0.592) (0.551) (0.532) (0.537)

International Rate -0.457 -2.008*** -2.098*** -2.173*** -1.994***

(0.617) (0.642) (0.719) (0.763) (0.589)

Export Prices 2.231*** 2.982* 3.101** 2.867* 3.098**

(0.816) (1.675) (1.532) (1.564) (1.478)

Import Prices 1.808 1.150 0.791 1.036 0.801

(1.367) (1.304) (1.168) (1.181) (1.182)

Sovereign Debt Stock 7.585** 6.484* 6.678* 6.225* 6.943*

(2.948) (3.689) (3.462) (3.401) (3.661)

Private Debt Stock 0.387 3.664 3.558 3.083 3.599

(2.135) (2.737) (2.694) (2.651) (2.822)

Reserves Stock -15.438** -16.448* -17.128* -17.744* -16.954*

(7.349) (8.737) (8.932) (9.118) (8.915)

Change in Reservest−1 -11.867

(10.596)

Public Flowst−1 13.059 11.250

(17.390) (15.857)

Private Flowst−1 -20.743** -19.184**

(9.467) (8.571)

Public Flows, exc. IMFt−1 7.846

(18.995)

IMF Lendingt−1 93.839**

(40.658)

Private Flows, Currentt−1 -24.264**

(10.181)

Private Flows, Financialt−1 -18.136

(14.083)

Num. Obs. 1,066 1,066 1,066 1,066 1,066

R2 Within Adj. 0.625 0.638 0.640 0.640 0.636

RMSE 0.21 0.20 0.20 0.20 0.20

Std. Errors by: country & date

Fixed Effects by: country

Note: Robust std. errors in parentheses. * p < 0.1; ** p < 0.05; *** p < 0.01.
Note 2: Risk Aversion, International Rate and Reserves Stocks are computed as the average of monthly
values; Credit Rating is taken as the median (to account for discrete changes); variables requiring inter-
polation (GDP, Sovereign Debt Stock, Private Debt Stock, and Export and Import Prices) are spline-
interpolated to a quarterly frequency; Balance of Payments variables are kept at their original quarterly
frequency.
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Figure A1: Expanded BoP contributions to the change in reserves (in % of GDP)
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Figure A2: Relative weight of private and public flows in reserve dynamics

Note: Since values can be positive/negative, weights are calculated as proportions of absolute values.
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