
 

 

  BIS Working Papers 
No 1031 

 

 Risk capacity, portfolio 
choice and exchange 
rates  
by Boris Hofmann, Ilhyock Shim and Hyun Song Shin 
 

Monetary and Economic Department 

July 2022 
   

  JEL classification: G12, G15, G23. 

Keywords: Bond spread, capital flow, credit risk, 
emerging market, exchange rate. 



 

 
 
 
 
 
 
 
 
 
 
 
BIS Working Papers are written by members of the Monetary and Economic 
Department of the Bank for International Settlements, and from time to time by other 
economists, and are published by the Bank. The papers are on subjects of topical 
interest and are technical in character. The views expressed in them are those of their 
authors and not necessarily the views of the BIS. 
 
 
 
 
 
 
 
 
 
 
This publication is available on the BIS website (www.bis.org). 
 
 
© Bank for International Settlements 2022. All rights reserved. Brief excerpts may be 

reproduced or translated provided the source is stated. 
 
 
 
 
ISSN 1020-0959 (print) 
ISSN 1682-7678 (online) 



Risk capacity, portfolio choice
and exchange rates∗

Boris Hofmann
Bank for International Settlements

Ilhyock Shim
Bank for International Settlements

Hyun Song Shin
Bank for International Settlements

July 14, 2022

Abstract

We lay out a model of risk capacity for global portfolio investors in which swings
in exchange rates can affect their risk-taking capacity in a Value-at-Risk framework.
Exchange rate fluctuations induce shifts in portfolio holdings of global investors,
even in the absence of currency mismatches on the part of the borrowers. A cur-
rency appreciation for an emerging market borrower that is part of a broad-based
appreciation of emerging market currencies leads to larger bond portfolio inflows
than the equivalent appreciation in the absence of a broad-based appreciation. As
such, the broad dollar index emerges as a global factor in bond portfolio flows. The
empirical evidence strongly supports the predictions of the model.
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1 Introduction

In explaining fluctuations in financial markets, commentators are fond of invoking the

“risk appetite” of investors and how the waxing and waning of their risk appetite is

responsible for large swings in market outcomes. However, such talk sits uncomfortably

with the orthodox economic practice of assuming that preferences are held fixed as part

of the underlying fundamentals of the economy, not changing with the twists and turns

of financial markets.

A more promising approach to making sense of “risk appetite”is to focus on the overall

context of the investor’s portfolio choice problem, including the underlying constraints

under which the investor operates. The risk-taking capacity of investors can shift even

in the absence of changes economic fundamentals affecting the borrower. Taking this

alternative approach to portfolio choice focuses attention on the determinants of the

constraints faced by the investor in explaining swings in risk sentiment, rather than

focusing exclusively on the creditworthiness of the borrower.

One particular context where sharp swings in risk sentiment have played an important

role has been in portfolio investment in emerging market economies (EMEs). After the

recurrent financial crises of the 1990s, EMEs focused their policy efforts on overcoming

“original sin”, a term coined by Barry Eichengreen and Ricardo Hausmann (1999) for

the inability of developing countries to borrow from abroad in their domestic currency.

A key element of the efforts has been the development and deepening of local currency

sovereign bond markets which now enable EME sovereigns to routinely borrow in their

local currency. However, owing to their small domestic institutional investor base, foreign

portfolio investors play an important role in many of these markets (BIS (2019)). Since

these investors typically measure their returns in US dollars or other advanced econ-

omy (AE) currencies, exchange rate movements amplify their gains and losses, thereby

magnifying the risks they face in meeting obligations in their home currency.

In this sense, original sin has not disappeared, but rather has shifted elsewhere within

the financial system. The currency mismatch is no longer borne by EME sovereign bor-

rowers but has migrated to the foreign holders of the bonds. Exchange rate fluctuations

will then still affect credit supply and borrower financial conditions if investors face bal-

ance sheet constraints. This is so, even when the borrower does not have any currency

mismatch at all. Carstens and Shin (2019) coined the term “original sin redux” to re-

1



fer to this enduring vulnerability of EMEs to exchange rate swings operating through

fluctuations in the risk capacity and appetite of global investors. This vulnerability was

also exposed during the Covid-19 induced sell-off in EM local currency bond markets in

March 2020 and recently in the wake of the Ukraine war.

In this paper, we lay out a model of portfolio choice that captures the key features

of original sin redux. The key element is a Value-at-Risk (VaR) constraint for a global

investor who holds a diversified portfolio of assets in different currencies, but who eval-

uates gains and losses in dollar terms. A broad-based dollar depreciation then increases

risk capacity of the investor through higher economic capital thereby relaxing the VaR

constraint. One key prediction of the model is that a broad-based dollar depreciation

has a larger impact on the local currency bond market of a particular EME than the

equivalent percentage change in the bilateral dollar exchange rate.

Empirical evidence strongly supports the predictions of the model. We assess the link

between risk capacity, portfolio choice and exchange rates based on a panel of EMEs using

fund-level bond purchases, bond spreads and high-frequency exchange rate shocks. Our

central finding is that an appreciation of the US dollar exchange rate is associated with

a significant sale of EME local currency bonds and a widening of EME local currency

sovereign bond spreads. Delving deeper, we find that the fluctuations in local currency

yield spreads are mainly due to shifts in the credit risk premium measured by Du and

Schreger (2016). This result points to the importance of risk capacity and portfolio ad-

justments in generating our results. Crucially, the relevant exchange rate for our findings

is the broad US dollar index rather than the bilateral exchange rate of a country relative

to the US dollar, in line with the predictions of the model.

Our analysis adds to the literature linking exchange rates and financial frictions.

Gabaix and Maggiori (2015) provide a theory of the determination of exchange rates

in imperfect financial markets. They show how capital flows drive exchange rates by

altering the balance sheets of international financiers and thereby their ability to bear

currency risk. Bruno and Shin (2015a, 2015b), on the other hand, show how credit risk

and corporate borrowing in foreign currency introduces a role for the exchange rate in

the determination of credit supply of global dollar financiers. In this paper, we develop a

portfolio choice model which shows how exchange rate fluctuations affect investor demand

for EME local currency bonds through global bond investors’VaR constraints

Our paper also contributes to the accumulating empirical literature on the link be-
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tween exchange rates and financial outcomes. Avdjiev et al. (2019a) and Engel and Wu

(2018) explore the link between the exchange rate and the deviation from covered interest

parity. In particular, Avdjiev et al. (2019a) emphasise the dollar exchange rate, while

Engel and Wu (2018) show that other major currencies also exhibit similar properties.

Hofmann et al. (2020) present evidence suggesting that an appreciation of an EME’s

local currency against the US dollar loosens financial conditions and has expansionary

economic effects, while an appreciation of the EME’s trade-weighted exchange rate has

contractionary effects. This is consistent with the former working through financial chan-

nels and the latter through the standard trade channel. Bruno et al. (2022) show that

EME stock returns also reflect the financial channel of exchange rates, with higher local

currency stock returns associated with a weaker dollar. In their analysis, the broad dollar

index emerges as a global factor, consistent with the financial channel operating through

swings in risk-taking by global investors. Bertaut et al. (2021) use data on US investor

flows to EMEs to show that dollar appreciation amplifies sell-offs in EME local currency

bonds, but not in dollar-denominated bonds, possibly reflecting clientele effects of stickier

investors toward the latter.

Our paper is further related to the literature modelling and analysing global spillovers

to EMEs. The bulk of this literature focuses on traditional borrower currency mismatches

which gives rise to borrower balance sheet effects of exchange rate fluctuations (e.g. Basu

et al. (2020), Adrian et al. (2020)). A number of recent papers have also emphasised the

role of lender balance sheets frictions in the spirit of the original sin redux hypothesis.

Hofmann et al. (2022) show, based on a two-country model, that borrowing from foreign

investors in local currency (original sin redux) rather than foreign currency (original sin)

reduces but does not eliminate EMEs’vulnerability to global financial shocks. Devereux

and Wu (2022) find that FX reserve holdings can mitigate global financial spillovers by

providing insurance to global investors against exchange rate volatility. This reduces the

exchange rate risk premium in local currency spreads and facilitates larger local currency

bond portfolios. Lee (2022) shows, based on a sovereign default model, that many EMEs

still borrow in foreign currency and choose to bear exchange rate risk because interna-

tional investors charge a high exchange rate risk premium on EME local currency debt.

The risk premium is higher when exchange rate volatility increases, further dissuading

EMEs from borrowing in local currency. Gilchrist et al. (2022) study the interplay be-

tween sovereign risk and global financial risk. They show that a substantial portion of the
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comovement among sovereign spreads is accounted for by changes in global financial risk

measured through the VIX, a global financial risk factor or the excess bond premium. Our

paper shows how changes in global financial conditions can affect global bond investors’

credit supply through their balance sheet constraints and that broad based movements

in the US dollar exchange rate matter more than bilateral ones.

Finally, our paper also contributes to the literature on the relationship between

exchange rate fluctuations and macroeconomic outcomes. In the traditional Mundell-

Fleming model, currency depreciation is expansionary as it boosts net exports. Krugman

(1999) and Céspedes et al. (2004) examine models with corporate currency mismatches

where currency depreciation is contractionary as it increases the value of collateral and

hence relaxes borrowing constraints on EME corporates. Recent evidence suggests that

there is a strong negative link between a broad based appreciation of the dollar, reflected

in an increase in the broad US dollar index, and macroeconomic outcomes in particular

in EMEs (Avdjiev et al. (2019b), Shousha (2019), Hofmann and Park (2020)). Our

analysis provides a conceptual and empirical basis for the attributes of the broad US

dollar exchange rate as a barometer of global investor risk-taking capacity and of EME

financial conditions.

The outline of our paper is as follows. In section 2, we develop a model of global

investor portfolio choice in EME local currency bond markets, establishing the conceptual

link between risk capacity, bond flows and exchange rates. Section 3 presents the data.

In section 4, we conduct a systematic empirical investigation of the effect of exchange

rate shocks on EME local currency bond market portfolio flows using fund-level bond

flow data. In section 5, we assess the price impact of exchange rate shocks on EME local

currency bond markets using daily data for sovereign spreads and credit risk premia.

Section 6 concludes.

2 Model

We outline a model of global bond investors who hold a portfolio of emerging market local

currency bonds. Denote by bi the notional holding of bond i. The investor is risk-neutral

and maximises expected return, but is subject to a Value-at-Risk (VaR) constraint of the

form:

ασ ≤ κ (1)
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where α is a positive constant that captures the stringency of the VaR constraint, σ

denotes the standard deviation of the return on the investor’s portfolio and κ is the

economic capital that is deployed by the investor. The constraint limits the size of the

investor’s portfolio so that α times the standard deviation of returns is bounded by κ.

We allow κ to vary with the expected return of the portfolio.

The focus of our analysis is on how κ influences risk-taking. A high κ relaxes the VaR

constraint, and allows the investor to take larger risks in the portfolio decision.

Denote by µi the expected return on bond i, and denote by µ the column vector of

expected returns {µi}. Notional bond holdings are given by the column vector b, and we
denote by Σ the covariance matrix of returns.

µ =

 µ1
...
µn

 b =

 b1
...
bn

 and Σ =

 σ11 · · · σ1n
. . .

σn1 σnn

 . (2)

where σij is the covariance of returns between bond i and bond j.

The investor’s portfolio choice problem is:

Maximise
b

µ′b subject to α
√
b′Σb ≤ κ (3)

where µ′ is the transpose of µ and
√
b′Σb is the standard deviation of the return on the

bond portfolio. We assume that economic capital κ is given by:

κ = c (µ′b)
β (4)

where c and β are positive constants such that c ∈ (0, 1) and β ∈
(
1
2
, 1
)
. A higher expected

return provides a larger cushion to absorb shocks relative to the expected portfolio value.

The assumption of β ∈
(
1
2
, 1
)
captures the feature that economic capital is increasing at

a diminishing rate as expected return increases, but economic capital rises at a rate close

to that of expected returns itself.

The Lagrangian is

L = µ′b− λ
(
√
b′Σb− c (µ′b)β

α

)
(5)

where λ is the Lagrange multiplier of the VaR constraint. The first-order condition with

respect to b is µ1
...
µn

 =
λ

2
√
b′Σb

 Σ


 b1
...
bn

− λc

α
β (µ′b)

β−1

 µ1
...
µn

 . (6)
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Re-arranging, the optimal portfolio b satisfies:

b =

(
1 +

λc

α
β (µ′b)

β−1
)

1

λ

√
b′Σb · Σ−1µ. (7)

Meanwhile, we can write the quadratic form b′Σb using (7) as:

b′Σb =

(
1 +

λc

α
β (µ′b)

β−1
)2

1

λ2
b′Σb · µ′Σ−1ΣΣ−1µ

=

(
1 +

λc

α
β (µ′b)

β−1
)2

1

λ2
b′Σb · µ′Σ−1µ.

Dividing both sides by b′Σb, we obtain:

1 =

(
1 +

λc

α
β (µ′b)

β−1
)2

1

λ2
µ′Σ−1µ (8)

which allows us to obtain the generalised Sharpe ratio
√
µ′Σ−1µ. This is the n-dimensional

analogue of the Sharpe ratio —the expected return normalised by the standard deviation

of return. We thus have:

1√
µ′Σ−1µ

=

(
1 +

λc

α
β (µ′b)

β−1
)

1

λ
. (9)

Since the investor’s risk constraint binds,
√
b′Σb = c (µ′b)β /α. Substituting this relation-

ship and (9) into (7), we have:

b =
c (µ′b)β

α

1√
µ′Σ−1µ

Σ−1µ. (10)

We can obtain a more useful solution for our comparative statics analysis by pre-multiplying

(10) by µ′ to obtain:

µ′b =
c (µ′b)β

α

1√
µ′Σ−1µ

µ′Σ−1µ

=
c (µ′b)β

α

√
µ′Σ−1µ.

Solving out the generalised Sharpe ratio in (10), we have:

b =
c (µ′b)β

α
· c (µ′b)β−1

α
Σ−1µ (11)

=
( c
α

)2
(µ′b)

2β−1
Σ−1µ. (12)
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Equation (12) defines an implicit function for the optimal bond portfolio b, as b enters

both sides of the equation. However, the comparative statics of the optimal portfolio

to expected returns µ is clear-cut, since the right-hand side of (12) is increasing in µ.

Therefore, the optimal portfolio b is increasing in expected returns µ.

Consider a three-period portfolio choice problem of a global investor who holds emerg-

ing market local currency bonds. There are n bonds, one for each emerging market cur-

rency. The local currency price of bond i at date t is P t
i and the date-t value of the ith

currency in dollar terms is denoted by Θt
i. As a notational convention, subscripts refer

to the currency and superscripts refer to the date. In log terms, the dollar value of bond

i is denoted by pti + θti where t ∈ {0, 1, 2}.
The local currency price of bond i follows:

pt+1 = pt + εt+1 (13)

where εt+1 is a zero mean random variable with variance σ2ε. The bilateral exchange rates{
θti
}
follow the stochastic process:

θt+1i = θti + δt+1 + γt+1i (14)

so that exchange rate appreciation can be decomposed into a common trend that affects

all currencies and an idiosyncratic component for currency i. We assume that the common

component δt+1 follows:

δt+1 = δt + ηt+1 (15)

where ηt+1 is a zero mean random variable with variance σ2η. The idiosyncratic compo-

nents γt+1i are zero mean random variables with variance σ2u, all mutually independent,

and independent of ηt+1.

Our focus is on the date-1 portfolio decision of the investor conditional on the reali-

sations of δ1 and {γ1i }. Both δ1 and γ1i are known at date 1 when the investor forms the

portfolio. Hence, the expected value of θ2i conditional on date-1 information is:

E1
(
θ2i
)

= θ1i + δ1 + γ1i (16)

Denote by R̃i the return on bond i in dollar terms:

R̃i ≡
P t+1
i Θt+1

i

P t
i Θ

t
i

− 1 (17)
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and denote the log return as r̃i ≡ ln
(

1 + R̃i

)
. We write the return from date 1 to date

2 as:

r̃i = p2i + θ2i −
(
p1i + θ1i

)
. (18)

The expected return on bond i at date 1 is then given by:

E1 (r̃i) = E1
(
p2i + θ2i

)
−
(
p1i + θ1i

)
= E1

(
θ2i
)
− θ1i

= δ1 + γ1i .

To see how the optimal bond portfolio depends on expected currency appreciation,

we re-write the solution (12) for the optimal portfolio as: b1
...
bn

 =
( c
α

)2
(µ′b)

2β−1

 Σ−1


 µ1
...
µn

 . (19)

Expected currency appreciation enters in two ways in the solution. The first way is

through the product Σ−1µ. The second way is through the expression (µ′b)2β−1. We

consider them in turn.

Given our independence assumptions, Σ is a diagonal matrix with σ2ε + σ2n along the

leading diagonal, where σ2n = σ2η + σ2u. Hence Σ−1µ can be written as:

Σ−1µ =
1

σ2ε + σ2n

 1 · · · 0
. . .

0 1


 δ1 + γ11

...
δ1 + γ1n

 .
In this expression, the common component δ1 and the idiosyncratic component γ1i enter

in an additive way. There is no differential impact of the common component δ compared

to the idiosyncratic component γi.

However, the differential impact between the common component and the idiosyn-

cratic component comes when we consider the risk-taking channel through the expression

(µ′b)2β−1 in (19). The common component δ raises the expected returns on all bonds,

thereby having a much larger impact on (µ′b)2β−1. The interpretation is that a broad

appreciation of all currencies raises economic capital, and hence the degree of risk-taking
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by the investor. Formally: b1
...
bn

 =
( c
α

)2
(µ′b)

2β−1

 Σ−1


 µ1
...
µn


=

( c
α

)2
(
∑n

k=1 (δ + γk) bk)
2β−1 1

σ2ε + σ2n

 1 · · · 0
. . .

0 1


 δ1 + γ11

...
δ1 + γ1n


=

(
c

α
√
σ2ε + σ2n

)2
(
∑n

k=1 (δ + γk) bk)
2β−1

 δ1 + γ11
...

δ1 + γ1n

 . (20)

Hence, we can solve for the holding of bond i as:

bi =

(
c

α
√
σ2ε + σ2n

)2
(
∑n

k=1 (δ + γk) bk)
2β−1 (

δ1 + γ1i
)
. (21)

For a diversified portfolio where the holding of an individual bond is small relative to

the portfolio, the appreciation of currency i due to the idiosyncratic term γ1i has only a

small impact on the optimal bond holding. Using the approximation:

d

dγ1k
(µ′b) ' 0, (22)

it can be shown from the implicit differentiation of (21) that:

dbi

dδ1
>
dbi
dγ1i

. (23)

We can therefore state our main proposition as follows.

Proposition 1 For a diversified portfolio, the appreciation of currency i due to an in-

crease in δ raises bi by more than the same appreciation due to an increase in the idio-

syncratic component γi.

We thus have the main empirical predictions of our paper. Expected appreciation of

an emerging market currency will raise the bond holdings in that currency by global in-

vestors. Crucially, for a given percentage appreciation of the currency, if the appreciation

is part a broad-based appreciation of emerging market currencies against the dollar, the

bond holdings in that currency will be larger than if the same percentage appreciation is

due to an idiosyncratic appreciation.
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This prediction sheds light on the dollar exchange rate as a barometer of risk-taking.

A broad-based depreciation of the dollar against a basket of emerging market currencies

raises risk-taking capacity of global investors, and leads to the increased holdings of a

basket of bonds in those currencies. In this way, the broad dollar index serves as an

indicator of risk appetite. Expected depreciation of the broad dollar index increases risk

appetite.

3 Data

In the empirical analysis, we assess the predictions of the model using bond flow and

bond spread data for a panel of up to 20 EMEs over the period from January 2011 to

June 2020. As explanatory variables, we use exchange rate shocks as well as a set of

standard financial and macroeconomic controls.

3.1 Bond portfolio flows

The amount of purchases by EME bond funds is calculated from the procedure used in

Shek et al. (2018) with EPFR Global data on EME bond funds’asset allocation across

EMEs and investor flows to these funds as input. In particular, we use the value of

an EME’s local currency government bonds purchased by a bond fund over a month

normalised by the value of total net assets (TNA) of the fund at the beginning of the

month. The frequency of the data is monthly in an unbalanced panel with between 4 and

114 consecutive (ie, no break) monthly data points available. The data cover 20 EMEs

for 55 EME local currency government bond funds (on average 58 monthly observations).

This yields more then 46,000 monthly country-fund level observations (Table 1).

3.2 Bond spreads and credit risk premia

Daily data on bond spreads are taken from Bloomberg and Datastream. The analysis is

based on sovereign yields and local currency/US dollar cross-currency swap rates at the

5-year maturity. We consider two different spreads in our empirical investigation: the

local currency bond spread and the local currency credit risk premium.

The local currency bond spread (sLCi,t ) is defined as the spread between the local cur-

rency government bond yield (yLCi,t ) and the US Treasury yield:

sLCi,t = yLCi,t − y$t (24)
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The local currency bond spread is available for 18 EMEs.

The local currency credit risk premium (sDSi,t ), following Du and Schreger (2016), is the

spread between the local currency government bond yield and the synthetic local currency

yield available to a dollar-based investor. This synthetic yield is given by the sum of the

US Treasury yield and the cross-currency swap rate (yCCSi,t ), achievable by a dollar-based

investor who has access to the local currency bond as well as the cross-currency swap

contract of the same maturity:

sDSi,t = yLCi,t − y$t − yCCSi,t (25)

The underlying assumption here is that a dollar-based investor can lock in the local

currency spread by eliminating the currency risk through a swap contract that converts, at

the outset, the cash flow from the local currency bonds into the US dollar. As shown by Du

and Schreger (2016), the level and the dynamics of local currency credit risk spreads are

quite different from those of foreign currency risk spreads, potentially reflecting several

risk factors for the dollar-based investor, such as (i) covariance between currency and

credit risk (quanto adjustment), (ii) selective default and capital control risk, and (iii)

financial market frictions, including specific frictions in local currency bond markets and

the failure of covered interest parity (CIP). If exchange rates affect local currency bond

market conditions through a risk-taking channel, we would expect to see in particular

a significant link between exchange rate changes and shifts in the Du-Schreger local

currency credit risk premium. The credit risk spread is available for 16 EMEs.

Table 1 shows that EME local currency spreads averaged 5 percentage points, with

a standard deviation of 3 percentage points reflecting the repeated bouts of volatility in

these markets over this period. The local currency risk premium accounts for about a

fifth of the sovereign spread, averaging less than one percentage point.

3.3 Exchange rate shocks

In order to mitigate the endogeneity problems that arise from the joint determination

of yield changes and exchange rate changes, we employ a database of exchange rate

shocks that arise from monetary policy news from major AEs. We consider shocks to

the nominal bilateral exchange rate against the US dollar and to the broad dollar index,

both measured such that an increase is an appreciation of the US dollar.
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Specifically, we construct a shock measure that is equal to the log change in the re-

spective exchange rates on days of monetary policy news from the European Central

Bank (ECB) or the Bank of Japan (BOJ), taking into account differences in time zones,

and zero on the other days. We do not consider news related to monetary policy an-

nouncements of the Federal Reserve as these could shift not only the exchange rate but

also the bond spread which is measured relative to the US Treasury yield. Our database

of monetary policy news comes from the updated version of the monetary policy news

database developed by Ferrari et al. (2017).

The monetary policy news dates comprise both scheduled monetary policy events such

as the release of information on the outcomes of policy meetings (e.g. policy announce-

ments and publication of minutes) and non-scheduled events (e.g. key speeches and press

releases) that reveal news about unconventional policies such as asset purchases or for-

ward guidance. In total, there were 340 days of monetary policy news from the ECB or

the BOJ over the sample period which covers in total 2,477 working days.

Denote by N the set of dates with ECB or BOJ news. The exchange rate shocks1 to

an EME i, 4BERS
i,t and 4USDS

t , are then calculated as follows:

4BERS
i,t =

{
4BERi,t if t ∈ N

0 otherwise
(26)

4USDS
t =

{
4USDt if t ∈ N
0 otherwise

(27)

where 4BERi,t and 4USDt are, respectively, the daily log change in the bilateral ex-

change rate of an EME i’s currency against the US dollar and that in the broad US dollar

index.

The average size of non-zero daily changes in BER and USD on days of ECB or BOJ

monetary policy news is 0.43 per cent and 0.24 per cent, respectively (Table 1). The ratio

of the mean and standard deviation of the non-zero BER shocks is around 1.1, while the

ratio of the non-zero USD shocks is around 1.
1We also performed the analysis using actual log changes of exchange rates, rather than the exchange

rate shocks from monetary policy news. In general, the effects were qualitatively similar but quantita-

tively much smaller when we used actual exchange rate changes, suggesting that our approach of using

the exchange rate shocks from the monetary policy news database enables a better identification of the

impact of the risk-taking channel. The results of this exercise are available upon request.
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Mean Std. Dev Observations Countries

Bond purchase/TNA 0.0176 1.4904 46,482 20

Local currency spread 5.0504 3.1202 44,711 18

Local currency risk premium 0.8738 1.0586 31,674 16

Shocks to bilateral US dollar exchange rate

All observations (absolute value) 0.0615 0.2402 50,271 20

Non-zero observations (absolute value) 0.4311 0.4950 7,171 20

Shocks to the broad US dollar index

All observations (absolute value) 0.0353 0.1253 50,500 20

Non-zero observations (absolute value) 0.2418 0.2400 7,380 20

Table 1. Descriptive Statistics for Bond Purchase, Bond Spreads and Exchange Rate Shocks.
In per cent.

3.4 Macro-financial controls

In the analysis, we control for common factors that could drive both exchange rates and

bond flows or bond spreads/premia. We consider three main factors. The first factor

is the VIX index. Low VIX is commonly associated with portfolio inflows to EMEs,

appreciating EME currencies and pushing down bond spreads. The second factor is

changes in domestic monetary conditions in the United States and EMEs captured by

changes in the short-term interest rate. For instance, a tightening in domestic short-

term interest rates may impact the currency as well as bond spreads. The third factor

is foreign and domestic macroeconomic conditions, captured through the log changes in

US and EMEs’CPI and industrial production, respectively. Other candidate common

factors, such as the change in global commodity or oil prices, were not included in the

final regressions as they did not enter the regressions in a significant way and also did

not affect the estimated impact of exchange rate shocks.

4 Exchange rates and EME bond flows

Our portfolio choice model outlined in Section 2 predicts that a broad-based dollar ap-

preciation should dampen portfolio bond flows into EMEs, and that the effect of a broad

dollar appreciation should be larger than that of an appreciation of the bilateral exchange

rate against the dollar. To test this hypothesis, we estimate the impact of exchange rate

shocks on the normalised purchase of an EME i’s local currency bonds by a bond fund j

in month t (henceforth, bond flows).

13



We first do this separately both for the US dollar index and for the bilateral dol-

lar exchange rate. Specifically, we run the following panel regressions at the monthly

frequency:

fi,j,t = αj + ρfi,j,t−1 + β∆BERS
i,t + ΓZi,t−1 + ηi,j,t (28)

fi,j,t = αj + ρfi,j,t−1 + δ∆USDS
t + ΓZi,t−1 + ηi,j,t. (29)

where fi,j,t denotes the purchases of local currency bonds of country i by bond fund j

in percent of net assets of bond fund j. ∆BERS
i,t and ∆USDS

t are, respectively, the

shocks to the bilateral US dollar exchange rate of country i and to the broad US dollar

index, as described in the previous section. A positive value of the shock is respectively

an appreciation shock to the US dollar. The vector of control variables Z includes the

percentage change in the VIX index, capturing changes in global investor risk appetite,

and the change in domestic and in US short-term interest rate as the primary gauge of

changes in domestic and US monetary conditions as well as the log changes of US and

domestic CPI and industrial production.2 The regressions include fund fixed effects3 αj

and the one-month lagged dependent variable.4 The coeffi cient estimates β̂ and δ̂ from

equations (28) and (29) provide the impact of a 1 percent appreciation shock to the BER

and to the USD, respectively.

In order to shed further light on the respective role of the two exchange rates for

bond flows in EMEs, we also run a “horse-race”regression to test which exchange rate

dominates the other. We do this by including both exchange rate shocks in the regression:

fi,j,t = αj + ρfi,j,t−1 + β∆BERS
i,t + δ∆USDS

t + ΓZi,t−1 + ηi,j,t (30)

2The results are unaffected by adding the change in the 5-year US Treasury yield as an additional

control variable.
3The baseline specification includes fund fixed effects and uses clustered standard errors by fund.

As robustness checks, we also consider different combinations of fixed effects and clustered standard

errors. In particular, we (i) include country fixed effects and use clustered standard errors by country;

(ii) include country fixed effects and fund fixed effects and use clustered standard errors by country; (iii)

include country fixed effects and use clustered standard errors by fund; and (iv) include country fixed

effects and fund fixed effects and use clustered standard errors by fund. In all these specifications, the

coeffi cients on the dollar exchange rates remain almost the same and statistically significant.
4The inclusion of a lagged dependent variable in fixed-effects panel estimations can give rise to biases

in panels with small time dimensions (Nickell (1981)). However, with 234 monthly observations, the

time dimension of our panel is quite large so that the Nickell bias should not be of concern to us. This

assumption is validated by the fact that the results are virtually identical when we re-run the regressions

with the lagged dependent variable excluded.
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Figure 1 plots two combinations of the coeffi cients on 4BERS on 4USDS obtained

through these exercises. The coeffi cient values on the vertical axis show the impact of

a 1 percent broad US dollar appreciation shock while those on the horizontal axis that

of a 1 percent depreciation shock of an EME’s local currency against the US dollar. As

mentioned before, an increase in the bilateral exchange rate means appreciation of the

US dollar against the EME local currency while an increase in the US dollar index means

a broad-based appreciation of the US dollar. Therefore, a negative coeffi cient means that

when the dollar appreciates, an EME bond fund sells EME bonds. Two dots show a

pair of coeffi cients from separate regressions (equations (28) and (29)) and of the joint

regression (equation (30)), respectively. The vertical and horizontal line segments around

a dot show the +/- two standard error bands for the coeffi cients on the broad dollar index

and the bilateral exchange rate, respectively.

The results of this exercise are summarised in Figure 1, while Table 2 provides more

details. They show that an appreciation of the US dollar has a significantly negative

impact on EME local currency bond flows. Moreover, the effects of a broad US dollar

appreciation are consistently larger than those of a bilateral dollar appreciation against

the EME currency. All the dots in Figure 1 are below the 45 degree line, reflecting that

the coeffi cients on the broad dollar exchange rate are larger than those on the bilateral

exchange rate. We find that the coeffi cient on the broad dollar index is statistically

significant under both specifications and that the coeffi cient on the broad dollar index

is statistically significantly greater in magnitude than that on the bilateral exchange

rate, that is, the two dots are significantly below the 45 degree line. These findings are

consistent with the prediction of the theoretical model that it is a broad-based rather

than a bilateral appreciation of the dollar that drives bond flows in EMEs.

As a robustness check, we also perform the analysis using exchange rate shocks for five

alternative US dollar indexes: the BIS EME-only dollar index, the BIS AE-only dollar

index, the principal component-weighted dollar index, the BIS 10-by-10 dollar index and

the BIS financially-weighted dollar index.5 The Annex provides five graphs showing the

5The principal component-weighted US dollar index considers the same list of AEs and EMEs in the

broad dollar index but uses country weights calculated from the factor loadings of a principal component

analysis of bilateral exchange rates of these countries against the US dollar. The BIS 10-by-10 dollar

index is a simple average of ten bilateral exchange rates against the US dollar of five advanced economy

currencies (Australian dollar, Canadian dollar, Swiss franc, British pound and euro) and five EME

currencies (Brazilian real, Indian rupee, Korean won, Mexican peso and Russian ruble) with 10% weight
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Figure 1. Impact of exchange rate shocks on EME local currency bond purchases. The
coeffi cient values on the vertical/horizontal axis show the impact of a 1 percent broad US dollar ap-
preciation shock/bilateral US dollar exchange rate shock (defined as the change in the broad US dollar
index/bilateral exchange rate on days of the ECB’s or the Bank of Japan’s monetary policy announce-
ments). An increase in the bilateral exchange rate is an appreciation of the US dollar and thus a
depreciation of the EME currency. An increase in the US dollar index is an appreciation of the US
dollar broadly. Therefore, a negative coeffi cient means that when the dollar appreciates, an EME bond
fund sells EME bonds. The vertical line around a dot shows the +/- two standard error band for the
coeffi cient on the broad dollar index. The horizontal line around a dot shows the +/- two standard
error band for the coeffi cient on the bilateral exchange rate. Two dots show a pair of coeffi cients from
separate regressions and a simple joint regression, respectively. The coeffi cients are from monthly unbal-
anced panel regressions using a sample of 55 global/regional EME local currency government bond funds
investing in 20 EMEs from January 2011 to June 2020 with the lagged dependent variable and control
variables explained in Section 3. Sources: Bloomberg; EPFR; JPMorgan Chase; national data; authors’
calculations.
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(1) (2) (3)

Separate Separate Simple Joint

BER USD
Bilateral exchange rate (BER) −0.017*** −0.003

(−2.68) (−0.47)
Dollar Index (USD) −0.071*** −0.067***

(−5.33) (−4.59)
N 44281 44281 44281

R-squared 0.025 0.025 0.025

Table 2. Sensitivity of local currency bond purchases to exchange rate shocks for all EMEs.
This table shows the coeffi cients on the change in the bilateral US dollar exchange rate and the broad US
dollar index on days of ECB or BOJ monetary policy announcements in a monthly panel regressions on
local currency bond purchases over the period from January 2011 to June 2020 for 20 EMEs for 55 local
currency government bond funds (on average 58 monthly observations). A negative coeffi cient means
that when the US dollar appreciates against an EME’s currency in terms of either the bilateral exchange
rate or the broad dollar index, a bond fund sells the EME’s bond. Other explanatory variables include
the lagged dependent variable and the control variables (the VIX index, US CPI, US IP, change in the
US 3-month money market rate, an EME’s CPI, an EME’s IP, an EME’s 3-month money market rate,
all lagged by one month). The coeffi cients on the lagged dependent variable and the control variables
are not reported in this table. t-statistics are in parentheses.

pairs of the coeffi cients from regressions using the five alternative dollar indexes. We find

quantitatively similar results when we use the alternative dollar indexes, which supports

the robustness of our theoretical prediction.

Figure 1 and Table 2 show the average effect of the two dollar exchange rates across

the 20 EMEs. It is possible that such an effect may differ by country, and that a small

number of countries drive the average effect. In order to gauge the impact of the two

dollar exchange rates country by country, we conduct mean group separate regressions

in which we estimate country-specific coeffi cients on either of the two dollar exchange

rates. Figure 2 shows country codes, each of which represents a pair of the coeffi cients

from separate regressions for each EME. We find that a broad US dollar appreciation

has impacts larger in magnitude than a bilateral dollar appreciation against an EME

currency for 15 out of 20 EMEs, while the coeffi cient on the broad dollar index is close

to that on the bilateral dollar exchange rate for the other five EMEs.6

for each currency. The BIS financially-weighted dollar index is an weighted average of 11 bilateral

exchange rates (Australian dollar, Canadian dollar, Swiss franc, British pound, euro, Brazilian real,

Chinese yuan, Indian rupee, Korean won, Mexican peso and Russian ruble) against the US dollar, where

the weights are the coeffi cients on the exchange rate variables in the first principal component of 24

financial variables.
6We also run country-by-country separate regressions for the 20 EMEs and obtain similar but slightly
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Moreover, the average value of the country-specific coeffi cients represented by the red

dot in Figure 2 also confirms the results. Again, the vertical and horizontal line segments

around a dot show the +/- two standard error bands for the coeffi cients on the broad

dollar index and the bilateral exchange rate, respectively. We find that the coeffi cient

on the broad dollar index is statistically significant and that the coeffi cient on the broad

dollar index is statistically significantly greater than that on the bilateral exchange rate.

5 Exchange rates and EME bond spreads

For the daily bond spread data, we assess the dynamic effects of exchange rate shocks

using panel local linear projection (LLP) regressions. The LLP method due to Jordà

(2005) has become a standard tool in empirical analyses to derive dynamic impulse re-

sponses. Compared to vector autoregressions (VARs), it is regarded as being more robust

to misspecification because it does not impose implicit dynamic restrictions on the shape

of the impulse responses.7

We run LLP regressions over horizons up to 30 working days. We regress the change

in an EME i’s sovereign bond spreads (denoted by s) over the next h days on their own

lags as well as on the exchange rate shocks and a set of lagged control variables (Z).

Specifically, we run the following regressions:

si,t+h − si,t−1 = αh,i + ρh(L)∆si,t−1 + βh∆BER
S
i,t + ΓhZi,t−1 + ηi,t+h (31)

si,t+h − si,t−1 = αh,i + ρh(L)∆si,t−1 + δh∆USD
S
t + ΓhZi,t−1 + ηi,t+h (32)

for h = 1, ..., 30. The vector of control variables Z includes the percentage change in

the VIX index capturing changes in global investor risk appetite, and the change in the

domestic short-term interest rate as the primary gauge of changes in domestic monetary

conditions in EMEs and the United States. The regressions include country fixed effects

αi and a lagged dependent variable.8 L is the lag operator and we include five lags of

the daily change in the respective bond spread in order to mitigate serial correlation of

weaker results. In addition, when we run mean group or country-by-country joint regressions, we obtain

similar but weaker results. These results are available from the authors upon request.
7Plagborg-Møller and Wolf (2021) provide a formal derivation of the equivalence of impulse responses

obtained from local projections and VARs for such recursive identification schemes.
8The inclusion of a lagged dependent variable in fixed-effects panel estimations can give rise to biases

in panels with small time dimensions (Nickell (1981)). However, with about 2,500 daily observations, the

time dimension of our panel is quite large so that the Nickell bias should not be of concern to us. This
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Figure 2. Impact of exchange rate shocks on EME local currency bond purchases for individ-
ual EMEs. The coeffi cient values on the vertical/horizontal axis show the impact of a 1 percent broad
US dollar appreciation shock/bilateral US dollar exchange rate shock (defined as the change in the broad
US dollar index/bilateral exchange rate on days of the ECB’s or the Bank of Japan’s monetary policy
announcements). An increase in the bilateral exchange rate is an appreciation of the US dollar and thus a
depreciation of the EME currency. An increase in the US dollar index is an appreciation of the US dollar
broadly. Therefore, a negative coeffi cient means that when the dollar appreciates, an EME bond fund
sells an EME’s bonds. Each country code shows a pair of coeffi cients. The coeffi cients are from monthly
mean group separate regressions using a sample of 55 global/regional EME local currency government
bond funds investing in 20 EMEs from January 2011 to June 2020 with country-specific coeffi cients on
the exchange rate shocks, the lagged dependent variable and control variables explained in Section 3.
The average value of the country-specific coeffi cients is represented by the red dot. The vertical line
around a dot shows the +/- two standard error band for the coeffi cient on the broad dollar index. The
horizontal line around a dot shows the +/- two standard error band for the coeffi cient on the bilateral
exchange rate. Sources: Bloomberg; EPFR; JPMorgan Chase; national data; authors’calculations.
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the error term. The series of coeffi cient estimates β̂1, ..., β̂30 and δ̂1, ..., δ̂30 from equations

(31) and (32) provide the impulse responses to a 1 percent appreciation shock to the

BER and to the USD, respectively.

Also here we run a “horse-race”regression that includes both exchange rate shocks

in order to shed further light on the role of the two exchange rates for bond spreads in

EMEs:

si,t+h − si,t−1 = αh,i + ρh(L)∆si,t−1 + βh∆BER
S
i,t + δh∆USD

S
t + ΓhZi,t−1 + ηi,t+h (33)

Figures 3 and 4 report impulse responses from the LLP regressions with 90% con-

fidence bands (based on heteroskedasticity and autocorrelation robust standard errors)

from separate regressions (equations (31) and (32)) in the upper panels and from a simple

joint regression (equation (33)) in the lower panels. The results show that an apprecia-

tion shock to the dollar, measured through either the BER or the USD, is followed by

significant increases in EME bond spreads. Figure 3 shows that a 1 percent appreciation

shock to the BER (top-left panel) is followed by a significant and persistent increase of

the local currency bond spread by about 5 basis points. The impact of an appreciation

of the USD is four times as strong at the peak, at 20 basis points (top-right panel).

The effects are qualitatively and quantitatively similar when both shocks are included

simultaneously (bottom panels).

Figure 4 shows that the impact of the dollar shocks is primarily driven by the local

currency credit risk premium (Du-Schreger spread). Quantitatively the impact of dollar

appreciation on the credit risk spread is very similar to that on the local currency spread.

Also here, the impact of an appreciation of the dollar index is considerably larger than

that of the bilateral dollar exchange rate. This result lends strong support to a risk-taking

channel of the exchange rate driving local currency bond spreads through their credit risk

premium. Our findings suggest that this channel mainly operates through the broad US

dollar index, in line with the predictions of the model.

Figures 3 and 4 show the average effect of the two dollar exchange rates on the local

currency bond spread across 18 EMEs and on the Du-Schreger spread across 16 EMEs.

In order to gauge the impact of the two dollar exchange rates for individual EMEs,

we conduct mean group separate LLP regressions in which we estimate country-specific

assumption is validated by the fact that the results are virtually identical when we re-run the regressions

with the lagged dependent variable excluded.
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Figure 3. Impact of US dollar appreciation shocks on EME local currency bond spreads.
The figure shows the impact of a 1 percent appreciation shock (log exchange rate changes on days of euro
area and Japanese monetary policy news) to the bilateral exchange rate against the US dollar and to
the broad dollar index. The 90% confidence bands are based on heteroskedasticity and autocorrelation
robust standard errors. Sources: Bloomberg; JPMorgan Chase; authors’calculations.
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Figure 4. Impact of US dollar appreciation shocks on EME local currency credit risk spreads
for all EMEs. The figure shows the impact of a 1 percent appreciation shock (log exchange rate changes
on days of euro area and Japanese monetary policy news) to the bilateral exchange rate against the US
dollar and to the broad dollar index. Credit risk spreads are measured following Du and Schreger (2016).
The 90% confidence bands are based on heteroskedasticity and autocorrelation robust standard errors.
Sources: Bloomberg; JPMorgan Chase; authors’calculations.
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coeffi cients on either of the two dollar exchange rates over the 30-day horizon. Figure 5

shows country codes, each of which represents a pair of the coeffi cients showing the impact

over the 30-day horizon from separate regressions on the local currency bond spread for

each of the 18 EMEs, while Figure 6 shows country codes, each of which represents a pair

of the coeffi cients showing the impact from separate regressions on the Du-Schreger spread

for each of the 16 EMEs. From Figure 5, we find that a broad US dollar appreciation has

larger peak impacts on the local currency bond spread than a bilateral dollar appreciation

against an EME currency for 16 out of the 18 EMEs, while the coeffi cient on the broad

dollar index is very close to that on the bilateral dollar exchange rate for the other two

EMEs. From Figure 6, we find that a broad US dollar appreciation has greater peak

effects on the local currency bond spread than a bilateral dollar appreciation against an

EME currency for 14 out of the 16 EMEs, while the coeffi cient on the broad dollar index

is relatively close to that on the bilateral dollar exchange rate for the other two EMEs.9

Finally, the average value of the country-specific coeffi cients represented by the red dot

in Figures 5 and 6 also confirms the results.10

9We also run country-by-country separate regressions for the two kinds of bond spreads and obtain

similar but slightly weaker results. In addition, when we run mean group or country-by-country joint

regressions, we obtain similar but weaker results. These results are available upon request.
10The +/- two standard error bands for the coeffi cients on the broad dollar index and the bilateral

exchange rate are, respectively, very narrow. Therefore, they are not visible in Figures 5 and 6. This is

because 30 out of 36 coeffi cients for 18 EMEs shown in Figure 5 are statistically significant, while 31 out

of 32 coeffi cients for 16 EMEs shown in Figure 6 are statistically significant. The country-specific peak

impact coeffi cients are available upon request.
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Figure 5. Peak impact of exchange rate shocks on EME local currency bond spread for
individual EMEs. The coeffi cient values on the vertical/horizontal axis show the peak impact of a
1 percent broad US dollar appreciation shock/bilateral US dollar exchange rate shock (defined as the
change in the broad US dollar index/bilateral exchange rate on days of the ECB’s or the Bank of Japan’s
monetary policy announcements) over the 30-day horizon. An increase in the bilateral exchange rate is
an appreciation of the US dollar and thus a depreciation of the EME currency. An increase in the US
dollar index is an appreciation of the US dollar broadly. Therefore, a positive coeffi cient means that
when the dollar appreciates, an EME’s local currency bond spread increases. Each country code shows
a pair of the coeffi cients. The coeffi cients are from daily mean group separate regressions for 18 EMEs
from January 2011 to June 2020 with country-specific coeffi cients on the exchange rate shocks, the lagged
dependent variable and control variables explained in Section 5. Sources: Bloomberg; JPMorgan Chase;
authors’calculations.
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Figure 6. Peak impact of exchange rate shocks on EME local currency credit risk spread
for individual EMEs. The coeffi cient values on the vertical/horizontal axis show the peak impact
of a 1 percent broad US dollar appreciation shock/bilateral US dollar exchange rate shock (defined as
the change in the broad US dollar index/bilateral exchange rate on days of the ECB’s or the Bank of
Japan’s monetary policy announcements) over the 30-day horizon. An increase in the bilateral exchange
rate means an appreciation of the US dollar and thus a depreciation of the EME currency. An increase
in the US dollar index means the appreciation of the US dollar broadly. Therefore, a positive coeffi cient
means that when the dollar appreciates, an EME’s local currency credit spread increases. Each country
code shows a pair of the coeffi cients. The coeffi cients are from daily mean group separate regressions
for 16 EMEs from January 2011 to June 2020 with country-specific coeffi cients on the exchange rate
shocks, the lagged dependent variable and control variables explained in Section 5. Sources: Bloomberg;
JPMorgan Chase; authors’calculations.
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6 Conclusions

In this paper, we have laid out a model of portfolio choice that captures the key features

of original sin redux. The key element is a Value-at-Risk (VaR) constraint for global

investors who hold a diversified portfolio of assets in different currencies, but who evaluate

gains and losses in dollar terms. A broad-based dollar depreciation then increases risk

capacity of the investors through higher economic capital. One key prediction of the

model is that a broad-based dollar depreciation has a larger impact on the local currency

bond market of a particular EME than the equivalent change in the bilateral dollar

exchange rate. Empirical evidence strongly confirms the predictions of the model.

Our analysis provides a building block for the analysis of the fluctuations in global fi-

nancial conditions and for the concept of original sin redux (Carstens and Shin (2019)). It

also provides a conceptual foundation for recent evidence documenting that the US dollar

has attributes of a global barometer of risk-taking capacity affecting macro-financial con-

ditions in EMEs even when EME borrowers do not have currency mismatches, consistent

with the concept of original sin redux.

In this vein, our analysis contributes to the ongoing debate about macro-financial

stability frameworks (MFSFs) for EMEs. The bulk of conceptual contributions to this

debate are centred on traditional borrower currency mismatches. At the same time, the

debate focuses exclusively on defensive measures that can be taken by the EMEs as re-

ceiving countries. Our paper shows that, in order to understand the challenges faced by

EMEs and the nature of their vulnerability, it is key to also take into account the in-

vestor perspective. This means that improving the resilience of EMEs to swings in global

liquidity may also require adjustments on the investor side in sending countries. One pos-

sible route could be to deepen FX hedging markets that let investors enter the EME bond

market on a currency-hedged basis. This could mitigate the amplifying effect of exchange

rate movements on bond returns and could also enhance returns by allowing investors to

harvest the FX basis in swap markets. Another approach might be to adjust benchmark-

ing and funding practices with a view to mitigating the feedback loop between exchange

rate movements and asset prices, thus enhancing the risk-return trade-off for investors.

Alternative investment benchmarks based on risk parity, which base portfolio weights on

risk/volatility rather than on market capitalisation like the traditional benchmarks, could

also improve diversification and return properties of EME bond portfolios.
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Figure 7. Impact of exchange rate shocks on EME local currency bond purchases using the
EME-only dollar index. The BIS EME-only US dollar index is an weighted average of the US dollar
bilateral exchange rates EMEs in the BIS broad US dollar index. An increase in the bilateral exchange
rate is a depreciation of an EME local currency against the US dollar. An increase in the EME-only
US dollar index is an appreciation of the US dollar and thus a depreciation of an EME local currency.
Therefore, a negative coeffi cient means that when an EME’s local currency appreciates, an EME bond
fund purchases EME bonds. The vertical line around a dot shows the +/- two standard error band for
the coeffi cient on the dollar index. The horizontal line around a dot shows the +/- two standard error
band for the coeffi cient on the bilateral exchange rate. Two dots show a pair of coeffi cients from separate
regressions and a simple joint regression, respectively. The coeffi cient values on the vertical axis show
the impact of a 1 percent EME-only US dollar index appreciation shock (defined as the change in the
EME-only US dollar index on days of the European Central Bank’s or the Bank of Japan’s monetary
policy announcements) on the amount of purchase of an economy’s local currency government bonds (net
of FX and local currency bond price changes) by a bond fund divided by total net assets of the bond
fund. The coeffi cient values on the horizontal axis show the impact of a 1 percent bilateral US dollar
exchange rate appreciation shock (defined as the change in the bilateral US dollar exchange rate against
an EME currency on days of the European Central Bank’s or the Bank of Japan’s monetary policy
announcements). The coeffi cients are from monthly unbalanced panel regressions using a sample of 55
global/regional EME local currency government bond funds investing in 20 EMEs from January 2011
to June 2020 with the lagged dependent variable and control variables explained in Section 3. Sources:
Bloomberg; EPFR; JPMorgan Chase; national data; authors’calculations.
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Figure 8. Impact of exchange rate shocks on EME local currency bond purchases using
the AE-only dollar index. The BIS AE-only US dollar index is an weighted average of the US
dollar bilateral exchange rates of advanced economies (AEs) in the BIS broad US dollar index. An
increase in the bilateral exchange rate is a depreciation of an EME local currency against the US dollar.
Therefore, a negative coeffi cient means that when an EME’s local currency appreciates, an EME bond
fund purchases EME bonds. An increase in the AE-only US dollar index is an appreciation of the US
dollar and thus a depreciation of an AE local currency. To the extent that AE currencies and EME
currencies weaken together when the US dollar strengthens, a negative coeffi cient means that when an
EME’s local currency appreciates, bond funds purchase EME bonds. The vertical line around a dot shows
the +/- two standard error band for the coeffi cient on the dollar index. The horizontal line around a dot
shows the +/- two standard error band for the coeffi cient on the bilateral exchange rate. Two dots show
a pair of coeffi cients from separate regressions and a simple joint regression, respectively. The coeffi cient
values on the vertical axis show the impact of a 1 percent AE-only US dollar index appreciation shock
(defined as the change in the index on days of the European Central Bank’s or the Bank of Japan’s
monetary policy announcements) on the amount of purchase of an economy’s local currency government
bonds (net of FX and local currency bond price changes) by a bond fund divided by total net assets of
the bond fund. The coeffi cient values on the horizontal axis show the impact of a 1 percent bilateral US
dollar exchange rate appreciation shock (defined as the change in the bilateral US dollar exchange rate
against an EME currency on days of the European Central Bank’s or the Bank of Japan’s monetary
policy announcements). The coeffi cients are from monthly unbalanced panel regressions using a sample
of 55 global/regional EME local currency government bond funds investing in 20 EMEs from January
2011 to June 2020 with the lagged dependent variable and control variables explained in Section 3.
Sources: Bloomberg; EPFR; JPMorgan Chase; national data; authors’calculations.
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Figure 9. Impact of exchange rate shocks on EME local currency bond purchases using the
PCA-based dollar index. The BIS PCA-based US dollar index is an weighted average of the US
dollar bilateral exchange rates of 40 advanced economies and emerging market economies, in which the
factor loadings from a principal component analysis is used to calculate country weights in the dollar
index. An increase in the bilateral exchange rate is a depreciation of an EME local currency against the
US dollar. An increase in the PCA-based US dollar index is an appreciation of the US dollar and thus a
depreciation of an EME local currency. Therefore, a negative coeffi cient means that when an EME’s local
currency appreciates, an EME bond fund purchases EME bonds. The vertical line around a dot shows
the +/- two standard error band for the coeffi cient on the dollar index. The horizontal line around a dot
shows the +/- two standard error band for the coeffi cient on the bilateral exchange rate. Two dots show
a pair of coeffi cients from separate regressions and a simple joint regression, respectively. The coeffi cient
values on the vertical axis show the impact of a 1 percent PCA-based US dollar index appreciation shock
(defined as the change in the US dollar index on days of the European Central Bank’s or the Bank of
Japan’s monetary policy announcements) on the amount of purchase of an economy’s local currency
government bonds (net of FX and local currency bond price changes) by a bond fund divided by total
net assets of the bond fund. The coeffi cient values on the horizontal axis show the impact of a 1 percent
bilateral US dollar exchange rate appreciation shock (defined as the change in the bilateral US dollar
exchange rate against an EME currency on days of the European Central Bank’s or the Bank of Japan’s
monetary policy announcements). The coeffi cients are from monthly unbalanced panel regressions using
a sample of 55 global/regional EME local currency government bond funds investing in 20 EMEs from
January 2011 to June 2020 with the lagged dependent variable and control variables explained in Section
3. Sources: Bloomberg; EPFR; JPMorgan Chase; national data; authors’calculations.
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Figure 10. Impact of exchange rate shocks on EME local currency bond purchases using the
BIS 10-by-10 dollar index. The BIS 10-by-10 US dollar index is a simple average of ten bilateral
exchange rates against the US dollar of five advanced economy currencies (Australian dollar, Canadian
dollar, Swiss franc, the British pound and the euro) and five EME currencies (Brazilian real, Indian
rupee, Korean won, Mexican peso and Russian ruble) with 10% weight for each currency. An increase
in the bilateral exchange rate is a depreciation of an EME local currency against the US dollar. An
increase in the BIS 10-by-10 US dollar index is an appreciation of the US dollar and thus a depreciation
of an EME local currency. Therefore, a negative coeffi cient means that when an EME’s local currency
appreciates, an EME bond fund purchases EME bonds. The vertical line around a dot shows the +/-
two standard error band for the coeffi cient on the dollar index. The horizontal line around a dot shows
the +/- two standard error band for the coeffi cient on the bilateral exchange rate. Two dots show a
pair of coeffi cients from separate regressions and a simple joint regression, respectively. The coeffi cient
values on the vertical axis show the impact of a 1 percent BIS 10-by-10 US dollar index appreciation
shock (defined as the change in the US dollar index on days of the European Central Bank’s or the Bank
of Japan’s monetary policy announcements) on the amount of purchase of an economy’s local currency
government bonds (net of FX and local currency bond price changes) by a bond fund divided by total
net assets of the bond fund. The coeffi cient values on the horizontal axis show the impact of a 1 percent
bilateral US dollar exchange rate appreciation shock (defined as the change in the bilateral US dollar
exchange rate against an EME currency on days of the European Central Bank’s or the Bank of Japan’s
monetary policy announcements). The coeffi cients are from monthly unbalanced panel regressions using
a sample of 55 global/regional EME local currency government bond funds investing in 20 EMEs from
January 2011 to June 2020 with the lagged dependent variable and control variables explained in Section
3. Sources: Bloomberg; EPFR; JPMorgan Chase; national data; authors’calculations.
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Figure 11. Impact of exchange rate shocks on EME local currency bond purchases using the
BIS …nancially-weighted dollar index. The BIS financially-weighted US dollar index is an weighted
average of 11 bilateral exchange rates (AUD, CAD, CHP, GBP, EUR, BRL, CNY, INR, KRW, MXN
and RUB) against the US dollar, where the weights are the coeffi cients on the exchange rate variables
in the first principal component of 24 financial variables. An increase in the bilateral exchange rate is a
depreciation of an EME local currency against the US dollar. An increase in the BIS financially-weighted
US dollar index is an appreciation of the US dollar and thus a depreciation of an EME local currency.
Therefore, a negative coeffi cient means that when an EME’s local currency appreciates, an EME bond
fund purchases EME bonds. The vertical line around a dot shows the +/- two standard error band for
the coeffi cient on the dollar index. The horizontal line around a dot shows the +/- two standard error
band for the coeffi cient on the bilateral exchange rate. Two dots show a pair of coeffi cients from separate
regressions and a simple joint regression, respectively. The coeffi cient values on the vertical axis show
the impact of a 1 percent BIS financially-weighted US dollar index appreciation shock (defined as the
change in the US dollar index on days of the European Central Bank’s or the Bank of Japan’s monetary
policy announcements) on the amount of purchase of an economy’s local currency government bonds (net
of FX and local currency bond price changes) by a bond fund divided by total net assets of the bond
fund. The coeffi cient values on the horizontal axis show the impact of a 1 percent bilateral US dollar
exchange rate appreciation shock (defined as the change in the bilateral US dollar exchange rate against
an EME currency on days of the European Central Bank’s or the Bank of Japan’s monetary policy
announcements). The coeffi cients are from monthly unbalanced panel regressions using a sample of 55
global/regional EME local currency government bond funds investing in 20 EMEs from January 2011
to June 2020 with the lagged dependent variable and control variables explained in Section 3. Sources:
Bloomberg; EPFR; JPMorgan Chase; national data; authors’calculations.
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