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WHAT HAPPENS TO EMERGING MARKET ECONOMIES WHEN US YIELDS GO uP?”

JuL1AN CABALLERO CuristiaAN UPPER
Bank for International Settlements Bank for International Settlements
February, 2023
Abstract

This paper explores why some episodes of US yield increases result in investor retrenchment
from emerging markets and others do not. To answer this, we identify episodes of sharp in-
creases in US 10-year Treasury yields and explore under which conditions these are associated
with negative outcomes in emerging markets. We focus on four outcome variables: local cur-
rency yields, exchange rates, equity prices, and portfolio fund flows. We find that increases in
US yields are more likely to be associated with adverse outcomes in emerging markets when
they reflect (i) a rise in the US term premium, (ii) coincide with dollar appreciation, and (iii)
rising inflation expectations in the US and in EMEs. The effects of these variables are highly
non-linear and economically significant as well as robust to a variety of sensitivity checks.

Keyworps: monetary policy; international spillovers; term premium; US dollar
JEL Crasstrication: F30; F36; F42; Fé5

1 Introduction

What happens to emerging market economies (EMEs) when US yields go up? This is a recurrent
question in policy-making circles whenever US yields increase. The financial press then gets inun-
dated with headlines such as “The Bernanke panic”,! “EM currencies on the ropes as 10-year bond
yield tops 3.1%”,? “Which emerging markets are most exposed to a Treasury tantrum?”.3
Experience in the last two decades, however, tells us that sharp increases in US yields can have
very different effects on EMEs. At one end of the spectrum, the 2013 taper tantrum resulted in a

significant retrenchment of investors from EME assets, leading to sharp depreciations of exchange

rates, drops in asset prices and large capital outflows. But in many other cases, spillovers were
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negligible. In fact, most increases in US yields between 2004 and 2022 were not associated with

negative outcomes in EMEs (Figure 1).

Figure 1: What happens to EMEs when US yields go up?
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This figure shows scatter plots of 12-week changes in US Ten-year sovereign yields (x-axis) and changes in four
outcomes in EMEs in the same period (y-axis): local currency yields, nominal exchange rates against the USD,
equity prices and portfolio fund flows (the latter split into bond and equity fund flows). Cumulative fund flows over
a 12-weeks period are expressed as percentage of total net assets at the beginning of the period. In all cases, changes
are computed with country data and aggregated by computing the median change across 17 EMEs (detailed in
Section 2.1).

This paper explores the reasons behind these differences. We start by identifying all episodes of
rapid increases in US 10-year Treasury yields between January 2004 and June 2022. This gives us 30
episodes, which we term “yield spikes” and which form the basis of our analysis. We then analyse
how financial conditions in a sample of 17 major EMEs changed during these episodes. We look
at four outcomes in EMEs: (i) local currency (LC) yields, (ii) bilateral nominal exchange rates
against the US dollar (FX), (iii) equity prices (domestic stock market index), and (iv) portfolio
fund flows, which we split into bonds and equity. For each of these outcomes, we compute the

start to peak change during each yield spike.



In the main part of our analysis, we relate each of these outcome variables to a large set of
possible drivers. We group these into five categories: (i) characteristics of the yield spike itself,
(ii) changes in global financial conditions and risk appetite, (iii) changes in US financial condi-
tions during the yield spike, (iv) US macroeconomic conditions at the start of the yield spike, and
(v) domestic conditions in EMEs, including indicators for financial imbalances and for macroeco-
nomic fundamentals. We have a total of 28 explanatory variables. To allay concerns about inference
with a reduced number of degrees of freedom, we employ recently-developed covariate selection
techniques from the machine learning literature that are specifically designed for making valid in-
ference in settings with a high number of covariates. We complement this analysis by combining
the outcome variables into a single measure for the severity of EM outcomes: the number of vari-
ables with realisations in the (adverse) tail of the distribution (“co-exceedances”). We model the
count of joint negative realisations (ie the number of co-exceedances) via a multinomial logistic
approach.

Our key findings are as follows:

1. Two developments in particular increase the odds of an US yield increase spilling over into
EMEs: increases in the US term premium* and appreciations of the US dollar against a broad
basket of currencies. The estimated effects of these variables are economically significant. A
100 basis points (bps) increase in the US term premium is correlated with an increase in
LC yields of about 115 bps, a 6 percent EM currency depreciation, a fall in domestic equity
prices of about 5 percent, and bond and equity funds outflows of up to 8 percent of net
total assets at the onset of the spike. Similarly, a 10 percent appreciation of the US broad
dollar index is associated with a currency depreciation in EMEs of about 8 percent and a
similarly-sized fall in equity prices. The prominent role of the US term premium could reflect
unconventional monetary policy having a particularly large impact on EMEs, increasing risk
perceptions of global investors (see eg Kalemli-Ozcan (2019)) or increasing term premia in
EMESs themselves (see eg Albagli, Ceballos, Claro and Romero (2019)), or a combination
of all these or another not-yet identified mechanism. The prominent role of the US dollar
exchange rate in explaining financial conditions in EMEs is well understood as reflecting the
risk-taking channel of the exchange rate (see eg Bruno and Shin (2014, 2015), Avdjiev, Du,
Koch and Shin (2019) and Obstfeld and Zhou (2022)).

*We base our results on the decomposition of US 10-year Treasury yields of Kim and Wright (2005) and available at
the US Federal Reserve Board: www.federalreserve.gov/data/three-factor-nominal-term-structure-model. htm.


url:https://www.federalreserve.gov/data/three-factor-nominal-term-structure-model.htm

2. US macroeconomic conditions also matter. In particular, increases in US inflation expecta-
tions in the three months prior to the yield spike are associated with large depreciations and
declines in equity prices in EMEs. This is in line with the findings by Hoek, Kamin and Yoldas
(2022), Ciminelli, Rogers and Wu (2022) and Arteta, Kamin, Ruch and Ulrich (2022) that US
interest rate shocks driven by inflationary concerns have negative spillovers to EMEs. The
negative effects of rising inflation expectations during yield spikes in the United States could
reflect the tightening of financial conditions in EMEs coupled with weakening US economic

activity and subdued investor sentiment.

3. A somewhat puzzling result concerns the role of risk sentiment in global financial markets.
One measure of risk and risk-taking in the United States, high-yield corporate bond spreads,
show up significantly and with the expected sign in some of the equations. But the most used
measure, the VIX, shows up consistently with a positive sign, suggesting that EM currencies,
asset prices and fund flows are stronger when the VIX increases. While this is at odds with
the influential paper by Rey (2015), other recent papers have suggested that the VIX is not
a particularly good measure for capturing the risk appetite of investors. For instance, Barras
and Malkhozov (2016) argue that changes in the VIX tend to be driven by the balance sheet
capacity of banks, which may behave differently than the balance sheet capacity of other
investors. The VIX may also be positively correlated with capital flows to EMEs because it is
during bad times that EMEs borrow more to smooth out consumption (Avdjiev et al. (2019)
and Kalemli-Ozcan (2019)). That said, it is already known that the VIX does not explain

much of the variation in capital flows across countries (Cerutti, Claessens and Rose (2019)).

4. Interestingly, EM fundamentals, such as international reserves, current account balances,
sovereign ratings, and forecasts of GDP growth, seem to matter comparatively little. Only
higher levels of domestic inflation came out as robustly associated with worse EME outcomes,

and only for currency depreciation.

5. The analysis of joint negative realizations corroborates the factors just mentioned as the key
drivers explaining EME negative outcomes across yield spikes, and also shows that these
effects are highly non-linear. That is, the likelihood of moving from a bad outcome in one
variable to bad outcomes in several variables increases rapidly as the change in the US term

premium or appreciation of the dollar steepens.

The statistical significance and magnitude of these effects are robust to changes in the specifica-
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tion. We run a number of robustness checks, including, estimating the model on the cross-section
of EM variables, using an alternative algorithm to identify yield spikes, and excluding the yield
spikes following the bankruptcy of Lehman Brothers in 2008 and the May 2013 taper tantrum (both
episodes that were very large shocks). The results barely change.

The paper contributes to the growing literature on international spillovers of US financial de-
velopments.” While most papers focus on the impact of US monetary policy shocks, only a relative
small number of papers considers the impact of yield increases as we do. Even a smaller number
considers how the characteristics of yield increases and the factors driving them affect spillovers,
which is the focus of our paper. The studies most related to our work are Curcuru, Kamin, Li and
del Giudice-Rodriguez (2018), Mehrotra, Moessner and Shu (2019), Albagli et al. (2019), Ahmed,
Akinci and Queralto (2021), Hoek et al. (2022), Ciminelli et al. (2022) and Arteta et al. (2022).

After decomposing changes in US long-term yields into expected short-term rates and term pre-
mia (or its components),® both Curcuru et al. (2018) and Mehrotra et al. (2019) find that spillovers
to EM bond yields tend to be large and stem from all US yield curve components. Interestingly,
they also find that the effect in EMEs from changes in rate expectations are more sizeable than those
stemming from changes in the term premium or its components (the opposite holds for spillovers
to advanced economies). In an event study around FOMC announcement days, Albagliet al. (2019)
find that spillovers to EMEs work mostly through increasing term premia in EMEs (whereas it is
through expectations of future policy rates in the case of advance economies). To the extent that
we find spillovers to local currency yields in EMEs from the increase in US yields and its term pre-
mia component, our results are in line with these papers, albeit we do not undertake a horse race
between the components of US long-term yields, nor explore the possible mechanism by which US
term premia increases the odds of negative spillovers to EMEs.

Ahmed et al. (2021), Hoek et al. (2022), Ciminelli et al. (2022) and Arteta et al. (2022) explore
the heterogeneity of the effects of US interest rate increases as a function of the reasons driving the

increase in rates. These papers build on the key insight of Hoek et al. (2022) that US interest rate

>The literature is huge and recently reviewed by Arteta et al. (2022). The literature’s key findings are the existence
of significant global spillovers of movements in US interest rates, no only to EM interest rates or local-currency yields
(Frankel, Schmukler and Serven, 2004; Hofmann and Takéts, 2015; Kalemli-Ozcan, 2019; Kharroubi and Zampolli, 2016;
Obstfeld, 2015), but also to yields of foreign-currency denominated EM bonds (Gilchrist, Yue and Zakrajsek, 2019),
domestic economic activity (Iacoviello and Navarro, 2019), equity markets (Ehrmann and Fratzscher, 2004), and cross-
border lending to EMEs (Brduning and Ivashina, 2020).

®Curcuru et al. (2018) decompose changes in US 10-year yields into expected short-term rates and term premia and
estimate the effects on EM exchange rates and local currency yields in one-day windows around FOMC announcement
days. Mehrotra et al. (2019) decompose monthly changes of US 10-year yields into changes in the expected real rate,
expected inflation, real risk premium and inflation risk premium, and use monthly data to study the contemporaneous
effects of these on EM local currency yields.



increases can be characterised as being driven by growth news shocks or inflationary shocks (in-
cluding a heightened response of the monetary authority to inflation — a more hawkish stance).”
These papers find that the spillovers to EMEs driven by inflationary concerns, rather than growth
prospects, tend to be larger. This is documented for EM asset prices (Hoek et al., 2022) and in-
vestments into EM dedicated mutual funds (Ciminelli et al., 2022) based on event studies around
FOMC announcement days. And also on financial, macroeconomic and fiscal indicators using
quarterly time series (Arteta ef al., 2022). These papers also show that countries with weaker fun-
damentals are more sensitive to these spillovers, which Ahmed et al. (2021) rationalize using a
calibrated New Keynesian model with financial frictions and partial dollarization.® Our finding
that yield spikes with rising US inflation expectations are correlated with more negative spillovers
to EMEs are in line with the key point of this recent literature.

Thus, the paper contributes to the literature on international spillovers of US monetary policy
not only by documenting spillovers to EM asset prices and capital flows when US long term yields
increase sharply, but also by identifying key US, global and EM-specific financial developments
associated with such sharp increases that at the same time are correlated with negative outcomes
in EMEs. Of particular concern are yield spikes associated with increases in the US term premium,
appreciations of the US dollar and rising US and EME inflation expectations.

Our approach differs from the literature in several dimensions. First, we identify yield spike
episodes on the basis of US 10-year Treasury yields alone, irrespective of the outcomes for EMEs
and of the reasons behind the increase in yields. We also do not constrain the analysis to study the
spillovers to EMEs following monetary policy announcements. Second, all estimations are done on
the cross-section of these yield spikes. This sets us apart from the literature, which employ either
time series regressions or event studies with a (very) short time window around FOMC announce-
ment days. We chose our approach to avoid imposing symmetry or strict linearity assumptions,
in which declines in US yields are assumed to affect EMEs in the same way as increases, although
with an opposite sign. Furthermore, we precisely match the timing of the increase in yields. This
allows us to measure the magnitude and speed of the yield spike much better than if we used

evenly-spaced data (fixed time windows).” Third, we control for a much larger number of ex-

"Following the literature on monetary policy shocks and information effects of central bank communications, Hoek
et al. (2022) use the co-movement of US 2-year yields and stock prices during one-hour windows following FOMC
announcements and employment reports to classify US interest shocks into "monetary" and "growth" shocks.

SRelated to this, Mehrotra et al. (2019) find that spillovers to EMEs tend to be larger when a receiving economy
displays greater macro-financial vulnerabilities and this sensitivity is larger for the effect stemming from the inflation
risk premia component.

?As a consequence, the yield spike episodes in our sample differ in length, ranging from 31 (close to the 30-day



planatory variables than other studies, something made possible by the variable selection method

that we employ.

2 Empirical methodology

Our empirical strategy is as follows:

1. We first identify all increases in US yields employing methods used to identify turning points
in business cycles but adapted to our purposes. Note that the identification does not depend
on how these yield increases impact EMEs or why yields go up. These yield increases — or

yield spikes — form the basis of our analysis.

2. For each of the episodes of yield increases, we then compute the changes in LC bond yields,
the exchange rate, equity prices and cumulative flows to dedicated EM bond and equity

funds. We call these the “outcome variables”.

3. We relate these outcomes to a wide range of explanatory variables reflecting the possible
reasons behind the increase, characteristics of the yield spike and conditions in EMEs prior
to each episode. Since we have a large number of explanatory variables and a fairly limited
number of episodes, we use covariate selection techniques from the machine learning litera-
ture that are specifically designed to make valid inference in settings with a high number of

covariates.

4. We combine the different outcome variables during each episodes into a single measure of
the number of co-exceedances — essentially a measure of whether the outcome is in the tail of
the distribution — and estimate an ordered Logit model to identify the variables driving the

number of co-exceedances during each episode.

The following subsections give more details on these individual steps.

2.1 Identifying yield spikes

We begin our analysis by identifying episodes of increases in US long-term government bond yields
using the techniques for business cycle identification of Bry and Boschan (1971) and Harding and
Pagan (2002). This requires us to specify simple rules for what constitutes a (local) peak and a

(local) trough as well as some censoring rules to restrict the minimal length of any phase (and

minimum imposed by our algorithm) to 246 days.



thus the complete cycle). Specifically, we use the following rules to identify cycles in US 10-year

yields obtained from Bloomberg;:

1. A series reaches a local peak at time s whenever ys > y,11,k =1, .., K. Alocal trough is de-
fined symmetrically as ys < ysi+x, k = 1, .., K. In our baseline definition we set K’ = 30, so that

local peaks and troughs are defined as local maxima/minima during + 30-days windows.

2. To eliminate extremely short cycles during periods of great volatility, we set a 30 days min-
imum distance between peaks and troughs, which gives a minimum length of a cycle of 60

days (ie the number of days between two peaks or two troughs).

3. To avoid having cycles of a very small magnitude, we impose a minimum threshold for the
change in yields between peaks and troughs of one standard deviation of the 30-days change
in the five years previous to the trough. We use a rolling window since the volatility of
the yield series declined over time. To reduce the noise from large day-to-day fluctuations,
these 30-days changes are computed over the smoothed series after taking 30-days moving

averages.

Our algorithm identifies 30 increases in the yields of 10-years US Treasury notes over the period
January 2004-June 2022. We refer to these increases as “yield spikes”. Figure A.1 in the Appendix
plots the identified yield spikes for the 10-year Treasury. Table A.1 in the Appendix lists the start
and end dates of each yield spike, along the observed change in the yield of the 10-year Treasury
from start to peak (S2P). Table 1 shows summary statistics of the spikes.

The typical yield spike has a S2P duration of about 100 days and a S2P increase in yields of
about 80 bps. However, there is wide variation. Spikes may last for three quarters (246 days) and
yields can increase by over 200 bps. The baseline algorithm picks up the most prominent episodes
of yield increases in the sample period, for instance the spikes associated to tightening cycles in
2004, 2006, 2016 and 2022. We also identify the spikes following the Bear Stearns bankruptcy in
March 2008, the so-called taper tantrum of May 2013, and the market turbulence during the initial
stages of the Covid-19 pandemic in the second quarter of 2020.

2.2 EME outcomes

To measure the impact of US yield spikes on EMEs, we obtain data for our four outcome variables:

(i) local currency bond yields (LC); (ii) the (nominal) exchange rate against the US dollar (FX);



Table 1: Summary statistics of yield spikes of 10-year Treasury in Jan 2004 — Jun 2022

N Mean Median Min Max

Start to peak change in yield (basis points) 30  79.2 66.2 22.8 213.0
Number of days to peak 30 1009 89.0 31.0 246.0
Speed (basis points per week) 30 6.0 5.6 28 136

(iii) equity prices (domestic stock market index); (iv) portfolio fund flows, which can be split into
bonds and equity. Data on yields, exchange rates and stock prices are daily and from Bloomberg,
those on fund flows weekly and from EPFR. For LC yields, we measure S2P changes in basis points
and for FX and equity prices S2P changes in percentage points. For fund flows, we compute S2P
cumulative flows and express them as percentage of total net assets at the start of the yield spike.
The sample of 17 emerging market economies includes major EMEs without a hard peg to the
US dollar: Argentina, Brazil, Chile, China, Colombia, India, Indonesia, Korea, Malaysia, Mexico,
Peru, Philippines, Poland, Russia, Thailand, Turkey and South Africa. Data availability on LC
yields and weekly portfolio fund flows restricts the analysis to period January 2004—June 2022.

2.3 Explanatory variables

We are interested in identifying the US, global and EM-specific factors affectingg the variation
in EME outcomes across-yield spikes. Instead of focusing on a single indicator or a small set of
variables, we cast the net wide and include 28 potential drivers of EME outcomes.

We group these potential drivers into five categories:

1. characteristics of the yield spike: the size and speed of the yield increase and an indicator for

whether it was primarily driven by changes in inflation expectations;

2. changes in global financial conditions and risk-taking: VIX, US dollar broad index, US 10-

year term premium, high-yield corporate spreads and commodity prices;

3. US economic conditions prior and during the yield spike: S2P changes in break-even infla-
tion, equity prices, macroeconomic news surprises during the episode, forecasts for US GDP
growth and inflation in the coming 12 months and the revisions in these forecasts in the

previous three months;

4. domestic conditions in EMEs: the buildup of financial imbalances, as measured by exchange

rate appreciation, cumulative bond and equity flows prior to the episode and changes in



sovereign ratings prior to the yield spike; EM fundamentals, as measured by forecasts for
GDP growth and inflation over the coming 12 months, sovereign rating, international re-

serves, current account balance and changes in policy rates.

All explanatory variables are listed in Table 2. We measure some of the indicators as S2P
changes during the yield spike or enter them as starting conditions, using the latest observed value
before the start of the spike. For those indicators that have trends, we express starting conditions

as the deviation of the 1-year moving average (ma) from the previous 5-year ma mean.!’

2.4 Modeling outcomes in EMEs across yield spikes

In our baseline specification we estimate variations of the following linear model for each of four

outcomes of interest:

Yis =0 + Q; + B,Xs + F/Zi,s + Eis (1)

where y; ; is the S2P change in the EME outcome of interest for country ¢ during yield spike
s. The vector X ¢ includes 18 yield spike-specific covariates common across EME countries (yield
spike characteristics, global and US financial conditions, and US GDP growth and inflation fore-
casts during the spike and/or their starting conditions). The vector Z; ; includes 10 EME country-
specific fundamentals and starting conditions. EMEs time-invariant characteristics are captured
by the fixed effect o;.

While we could estimate equation 1 via standard panel techniques, the large number of ex-
planatory variables and the limited number of yield spikes may raise concerns about over-fitting
and valid inference. For each outcome, we need to estimate 45 parameters (17 fixed effects, 28 co-
variates) on 510 observations (17 EMEs x 30 yield spikes). While this by itself does not appear to
be particularly concerning, we only have a relatively small number of 30 yield spikes to estimate
the effects of 18 covariates that vary across yield spikes but not across countries. To allay these
concerns we rely on recently-developed covariate selection techniques from the machine learning
literature that are specifically designed to make valid inference in settings with a high number of
covariates relative to observations (ie a high-dimensional model, in econometrics jargon). We em-

ploy the Double-Step LASSO estimator (DS LASSO, for short) of Belloni, Chen, Chernozhukov

10Risk-on/risk-off proxies are computed as the difference between the average value of the variable (VIX index or US
dollar broad index) in the year previous to the spike with the average value of the previous five years. In the case of
the VIX index, a negative value of this difference indicates a risk-on environment, with lower than average international
risk aversion as proxied by the VIX index and we additionally include their start to peak changes.

10



and Hansen (2012), Belloni, Chernozhukov and Hansen (2014), Belloni, Chernozhukov, Hansen
and Kozbur (2016). The DS LASSO estimator serves to identify the covariates that are the most rel-
evant and obtain valid inference on them, while being robust to omitted variable bias. DS LASSO
can handle models with a very large number of control variables, even exceeding the number of

observations.
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The DS LASSO estimator involves two steps. In the first step, we regress the dependent vari-
able y; s on the full set of explanatory variables. The LASSO estimator drops variables that do not
have sufficient predictive power for ym.n In the second step, to avoid biases owing to omitted
variables, we run separate LASSO estimations for each explanatory variable d; ; on all other ex-
planatory variables. We thus identify all variables that are highly correlated with the explanatory
variable in question and therefore could be confounding factors that need to be included in the
final regression.

Note that LASSO is only used for variable selection, not for inference, since it focuses only on
predictive power and does not yield standard errors. We obtain inference by running separate
regressions of y; s on d_,, using all the variables that turn out to be significant in step one or step
two of the LASSO regressions. This gives us a coefficient and standard errors for each d_ that can

be used for inference.!?

2.5 Modeling the joint occurrence of negative outcomes in EMEs across yield spikes

Estimating equation 1 gives an estimate of the drivers of negative outcomes during US yield spikes
separately for each of our outcomes of interest: local currency yields, exchange rates, equity prices
and portfolio fund flows. We complement this analysis with an approach that integrates into one
metric the occurrence of negative outcomes in any of these variables (to avoid over-weighting fund
flows we merge bond and equity flows into a single aggregate).

To this end, we first define as an “exceedance” an extreme negative realization of each of our
outcomes of interest during a US yield spike.'> “Co-exceedances” then refers to the number of
exceedances in any given country or, depending on the context, in our sample as a whole. We then
estimate which variables increase the likelihood of a US yield spike resulting in a larger number of
extreme negative outcomes in EMEs using a multinomial ordered logit model.

Specifically, we estimate a multinominal ordered logit model in which the probability of ob-

serving k number of extreme outcomes in country i in yield spike s, denoted by y; , is a function

"Least Absolute Shrinkage and Selection Operator (LASSO) is a technique that chooses coefficients of a multivariate
model by minimising the sum of the squared residuals plus a penalty term that penalizes the size of the model through
the sum of absolute values of the coefficients. The estimator of Belloni ef al. (2012, 2014) selects an optimal penalty term
based on the data.

12 (Belloni et al. (2016) provide formal conditions under which their procedure leads to valid inference in panel data,
even allowing for selection mistakes, and provide simulation evidence that their procedure works across a wide variety
of linear models, including applications akin to this paper with continuous covariates and a clustered covariance struc-
ture. We refer the reader to the cited papers for a more detailed treatment of the Double-Step LASSO technique. We
implement the DS LASSO estimator employing the command DSREGRESS available in Stata, release 17.

BThe definition of an exceedance in each outcome of interest is spelled out in Section 3.3.
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of covariates Xy and Z; ,, which are specified as before. This probability can be expressed as:

Pr(yis > klk,Xs,Zis,v;) =HB'Xs+1'Z; s+ v; — ki) (2)

where k is a set of cutpoints for the number of K possible co-exceedances and H(e) is the
logistic cumulative distribution function. v; are country intercepts, which are modeled as random
effects assuming they are independent and identically distributed with variance o2. The model
can be estimated via maximum likelihood.

Based on equation 2, we get an estimate of how the probability of observing a higher number of
co-exceedances is affected by our 28 covariates of interest in X, and Z; ;. As in a linear regression
model, these estimates are evaluated at the means of the regressors. However, because the proba-
bilities are non-linear functions of the regressors, these estimates give an incomplete picture of the
impact of changes in a given covariate. Thus, to interpret the effect of the estimated coefficients, we
follow Bae, Karolyi and Stulz (2000) to compute the sensitivity of the probability estimates to the
tull range of values associated with different key covariates of interest and use plots to illustrate
the changes in the implied probabilities of observing a different number of co-exceedances.!*

The same concerns about valid inference, overfitting and omitted variable bias described in
Section 2.3 apply here as well. Unfortunately, owing to the non-linear nature of the model we
cannot use DS LASSO here. We therefore proceed in six steps shown in the six columns of Table

4‘15

Instead, we proceed as follows:

1. we first estimate bivariate regressions for each covariate separately (column 1),
2. we then do the opposite and include all covariates in a single regression (column 2),

3. we then estimate the model including only the covariates common across all countries (col-

umn 3),
4. and only country-specific covariates (column 4),

5. we then estimate a model using only those variables that were statistically significant at the

5 percent confidence level in columns 2 and either 3 and 4 (column 5),

4We estimate the multinominal ordered logit model employing the command XTOLOGIT available in Stata, release 17.

>To reduce clutter, the table only shows the estimated coefficients. Their statistical significance is indicated by stars,
with superscripts “**” and “* * *” denoting significance at 5 and 1 percent levels, respectively. The full set of results
with the estimated standard errors is available upon request.
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6. finally, in order to get a parsimonious model we drop all covariates that are insignificant at
the 5 percent level in that exercise and estimate the model with the remaining (statistically

significant) covariates (column 6).

3 What happens to EMEs when US yields go up?

3.1 Non-parametric analysis

US yield spikes can have widely different effects on EMEs. As Figure 2 shows, EM local currency
yields go up during most US yield spikes, but not during all. And even if they do go up, they tend
to increase less than one-for-one compared to the rise in US yields (Figure 3). Only three out of the
thirty yield spikes in our sample feature a median change in LC yields larger than the change in
US yields (ie blue diamonds above the horizontal dark orange markers). There is also no clear-cut
relationship between the size of the US yield spike and the increase in EM LC yields.

The results for the other outcome variables are similar: Figure A.2 in the Appendix does not
show any clear relationship between the size of the US yield increase and EM exchange rates, equity
prices and portfolio fund flows.

But this does not mean that no relationship exists at all. The graphs show that some yield spikes
are associated with very negative outcomes in EMEs, the taper tantrum being a case in point. This
begs the question of what are the drivers of such across-spikes variation? We tackle this question

in the next subsection.

3.2 Baseline regressions

Table 3 shows the results of the various DS LASSO regressions for our outcome variables of in-
terest. Next to the estimated coefficients we report, in parenthesis, their standard errors. Statistical
significance is indicated by stars, with superscripts “**” and “* * *” denoting significance at 5 and
1 percent levels, respectively. We will first go through the results outcome variable-by-outcome
variable, before discussing patterns that cut across outcomes.

We find that changes in LC bond yields and EM exchange rates are related to a surprisingly
small number of key variables, above all the US term premium. Increases in LC bond yields are
positively related to the size of the increase in US yields and changes in the US term premium
and commodity prices. They are particularly large if the US term premium was compressed at the

outset of the yield spike. All other variables are statistically insignificant.
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Figure 2: What happened to EMEs during the baseline sample of US yield spikes?
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This figure shows box plots of start to peak changes in the EME outcomes of interest: local currency yields of 10-year
sovereign bonds (in basis points scaled by 10), nominal exchange rates and equity prices (in percentage points), and
portfolio bond and equity fund flows (as percentage of total net assets at the beginning of the spike). The box plots
show the distribution of the these outcomes in the sample of 17 EMEs: Argentina, Brazil, Chile, China, Colombia,
India, Indonesia, Korea, Mexico, Malaysia, Peru, Philippines, Poland, Russian Federation, Thailand, Turkey and
South Africa. Each variable is winsorized at 2% and 98% to reduce the optical effect of outliers. The thick line
inside the box shows the median of the variable across EMEs and the shaded box denotes the inter-quantile range.
Outliers are indicated by x and are located above and below adjacent values. In turn, adjacent values are defined
as values £3/2 times the inter-quantile range (changes in local currency yields are scaled by 10, so that they can be
plotted in the same vertical axis as the other variables).

The US term premium is also an important driver of EM exchange rates during our yield spike
episodes, alongside the exchange rate of the US dollar against a broad basket of currencies.'® Other
variables that turn out to be statistically significant are revisions in the consensus forecast for EM
domestic inflation and changes in EM short-term interest rates, the latter presumably reflecting the

central bank’s reaction to the depreciation.

*While an appreciation of the US dollar would be expected to show up mechanically as depreciation of the currencies
in our sample of countries, this does not suffice to explain our result. The US dollar broad index of the Board of Governors
of the Federal Reserve System is made up of 26 currencies, and our sample of countries represent only 42 percent of the
index (average in 2006-2022).
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Figure 3: Changes in local currency yields in EMEs during US yield spikes
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This figure shows scatter plots of start to peak changes in local currency yields of 10-year sovereign bonds (in basis
points) in our sample of 17 EMEs during the baseline 30 yield spikes. The data is sorted increasingly from left to
right in the horizontal axis by the size of the change in US yields during the spike. The horizontal dark orange
marker indicates the change in US 10-year yields during the spike (also in basis points). The blue diamond shows
the median change in LC yields across the 17 EMEs, and the thick black bar shows the inter-quantile range. Other
values are indicated by x. In order to reduce the optical effect of outliers, the plot omits values below (above) the
2 (98) percentile.

By contrast, we find many more drivers for EM equity prices and fund flows during US yield
spikes. Equity prices are related to the same factors as exchange rates, in addition to the size and
speed of the yield spike, S2P changes in the VIX, US corporate bond spreads and 5 year breakeven
inflation. Of the EM fundamentals, downward revisions in domestic growth also weigh on equity
prices.

Fund flows are also related to a larger number of variables. Bond flows are positively correlated
with changes in the VIX and US equity prices. They are negatively correlated with changes in the
broad dollar index, its level at the outset of the episode, and changes in the US term premium,

corporate bond spreads and break-even inflation rates. Yield spikes driven by increases in US
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breakeven inflation also tend to see smaller flows. Among the EM factors, flows tend to be larger if
cumulative inflows in the previous 12 months were also large and if the exchange rate appreciated
as well as in times of increasing domestic growth forecasts. By contrast, they tend to be smaller (or
negative) if the domestic central bank raises interest rates or if international reserves are low. Flows
into equity funds tend to be larger if the yield spike was driven by an increase in US breakeven
rates, when the VIX goes up, the US term premium is low at the outset of the spike, and if US
breakeven inflation and inflation forecasts go up. By contrast, they tend to be smaller if US yields
rise very rapidly, if the VIX and the US dollar were high at the outset of the episode, if the US term
premium and corporate spreads increase, if there is bad macroeconomic news and if the outlook
for US growth is revised downwards. The only EM variable that turns out to be significant is EM
bond (but not equity) inflows in the previous 12 months.

There are some patterns that cut across the different outcome variables.

First of all, the size and speed of US yield increases plays a surprisingly small role. As expected,
larger increases in US yields are positively correlated with increases in EM LC yields once one
controls for other factors. The positive relationship with EM equity prices is harder to explain. We
hypothesise, following Hoek et al. (2022), that this probably reflects the reason behind the increase
in US yields that are not perfectly controlled for by the remaining variables. Alternatively, it could
be that the VIX does not properly reflect the risk appetite of equity investors, as suggested by Barras
and Malkhozov (2016).

Second, the only variable that is significant for all outcome variables is the S2P change in the
US term premium. Yield spikes driven by the decompression of the US term premium tend to
feature larger increases in EM LC yields, exchange rate depreciation and larger declines in EM
equity prices and flows to bond funds.!” Curiously, flows into EM equity funds tend to be larger in
such episodes, something we do not have a good explanation for. EM LC bond yields also increase
by more if the term premium was comparatively low at the outset of the episode, although this
does not appear to play a role in explaining exchange rates, equity prices and bond flows. Only
flows into EM equity flows tend to be associated with the starting value for the US term premium,
for whatever reason.

It is not clear what drives the prominent role of the US term premium. It could be related to

7This is consistent with the evidence in Albagli et al. (2019), who find that increase in US interest rates associated
with a rise in the term premium result in much larger spillovers to EMEs than increases associated with changes in the
expected path for policy rates. Mehrotra et al. (2019) also find significant effects of changes in the real component of the
term premium and somewhat smaller ones for the nominal component. That said, the coefficient on the expected real
interest rate component is slightly larger.
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unconventional monetary policy, which played an important role during most of our sample and
tends to affect long term yields by compressing the term premium (Curcuru et al., 2018). Increases
in US term premia may also have spillovers to EMEs by increasing risk perceptions of global in-
vestors, as in the narrative of Kalemli-Ozcan (2019), or by increasing term premia in EMEs, as
documented by Albagli et al. (2019) around FOMC announcement days. That said, the precise
mechanisms are not clear.

Third, another key variable is the US dollar exchange rate, which comes out significant in all
equations except the one for EM LC yields 8. Yield spikes with dollar appreciation are associated
with larger EM depreciation and declines in equity prices and bond (but not equity) flows when
they go hand in hand with an appreciation of the US dollar. As noted before, this goes beyond the
mechanical effect of currencies being included in the broad dollar index, both because of the size of
the dollar decline and the fact that the vast majority of countries in our sample are relatively minor
trading partners of the United States and thus have small or zero weights in the index. Instead, we
believe that our result provide support for the existence of a risk-taking channel of the exchange
rate and an important role for the value of the US dollar, as argued by Bruno and Shin (2014, 2015),
Avdjiev et al. (2019) and Obstfeld and Zhou (2022).

Yield spikes associated with increases in US inflation expectations — as indicated by rising
breakeven inflation rates, a positive reading of the indicator for the yield spike being mainly driven
by breakeven inflation, or upward revisions in consensus inflation forecasts — are associated with
larger EM depreciations and equity price declines, but increases in fund flows. There is no rela-
tionship with EM LC yields. The relationship between EM outcomes and US growth is weaker:
negative US macroeconomic surprises have no explanatory power for the three price variables, al-
though they tend to increase capital flows to EMEs. Upward revisions in the consensus forecast
for US growth in the coming 12 months are positively correlated with flows into bond funds but
not with any other outcome variable. The more prominent role of inflation versus growth is in
line with Hoek et al. (2022), Ciminelli et al. (2022), and Arteta et al. (2022), who find that inflation
shocks tend to have larger adverse spillovers to EMEs than growth shocks.

A somewhat puzzling result is the positive relationships between S2P increases in the VIX and

EM equity prices and fund flows. While at face value this sounds counter-intuitive and is at odds

8The lack of significance of the broad US dollar is in line with the findings of, Hofmann, Shim and SHIN (2020),
who find a close relationship between the risk premium component in these yields and the bilateral US dollar exchange
rate. By contrast, the broad US dollar index is not signficant once it has been orthogonalised with respect to the bilateral
exchange rate.
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with the influential paper by Rey (2015), other recent papers have suggested that the VIX is not
a particularly good measure for capturing the risk appetite of investors. For instance, Barras and
Malkhozov (2016) argue that changes in the VIX may to be driven by the balance sheet capacity of
banks, who may behave differently than the investors who tend to purchase EM-dedicated mutual
funds. Similarly, Avdjiev et al. (2019) argue that the US broad dollar exchange rate is a much better
proxy for global risk perceptions than the VIX, which loses significance once on also controls for
movements in the dollar exchange rate.

Somewhat surprisingly, EM fundamentals seem to matter little. Revisions in the consensus
forecasts for growth and inflation only enter some of the regression significantly, ratings or rating
changes and the current account do not appear to matter at all, the level of international reserves
only for bond flows. The positive coefficients on cumulative bond flows and currency appreciation
in the fund flow regressions could indicate that investors in EMEs follow quite persistent portfolio
reallocation strategies, perhaps because of momentum trading or because of smoothing portfolio
reallocation in illiquid markets.

Bad outcomes in EMEs tend to be associated with increases in domestic policy rates. We believe
that this is likely to reflect reverse causality: EME central banks increase interest rates in response
to adverse outcomes. That said, at the moment we do not have the means to test for this.

Only higher levels of domestic inflation came out as robustly associated with worse EME out-
comes, and only for currency depreciation.

Importantly, the estimated effects of these variables are economically significant. A 100 ba-
sis points (bps) increase in the US term premium is correlated with an increase in LC yields of
about 115 bps, a 6 percent EM currency depreciation, a fall in domestic equity prices of about 5
percent, and bond and equity outflows of up to 8 percent of net total assets at the onset of the
spike. Similarly, a 10 percent appreciation of the US broad dollar index is associated with a cur-
rency depreciation in EMEs of about 8 percent and a similarly-sized fall in equity prices. A 100
basis points increase in high-yield corporate spreads during a yield spike is correlated with a fall
of about 5 percent in equity prices across EMEs. A 1 percent increase in US inflation expectations,
as captured by BEIRs, is correlated with a EME depreciation of about 6 percent and a fall of about

12 percent in equity prices.!’

YFor reference, the average change in these variables across the sample of US yield spikes is as follows: 51 bps for the
US term premium, a flat US dollar broad index (-0.1 percent change), a fall in high-yield corporate spreads of 115 bps,
and an increase in break-even inflation expectations of 37 bps.
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3.3 Co-exceedances

The analysis above gives us an idea of what drives the behaviour of individual EM variables
during US yield spikes. We complement this by aggregating the various outcome variables into
one metric, namely the number of variables with realisations located in the (adverse) tail of the
distribution during each yield spike. Borrowing terminology from the extreme value theory, we
call this "co-exceedances". Having calculated this metric, we then estimate which variables explain
a larger number of concurrent adverse outcomes.

Before measuring co-exceedances we need to define exceedances. For LC yields, exchange rates,
and equity prices, an exceedance takes place when the S2P change during an episode falls into the
top quartile of the respective variable’s distribution across in the sample of 30 yield spikes. For

portfolio fund flows (the sum of bond and equity),?

an exceedance takes place when cumulative
outflows at the end of the US yield spike are larger than 1 percent of net total assets at the start of the
spike. Co-exceedances then are simply the number of exceedances during any one episode. This
means that the maximum number of co-exeedances per country is four and, for our full sample of
17 countries, 68. Figure 4 shows the number of exceedances and co-exceedances during the 30 US
yields spikes. To increase readability, we mark yield spikes with a larger number of exceedances
and co-exceedances in a darker colour.

Not surprisingly, the largest number of co-exceedances in the sample were observed during
the 2013 taper tantrum (54), closely followed by the lift-off of US interest rates after the pandemic
(December 2021 to June 2022, 47), the 2004 Fed tightening (42) and the aftermath of the taper
tantrum in late 2013 /early 2014 (41). Perhaps surprisingly, the sharp rise in US yields during the
market turbulence during the initial phase of the Covid-19 pandemic showed a considerably lower
number of co-exceedances (27). 12 out of the 30 episodes, though, had a number of co-exceedance
in the single digits.

What drives the number of co-exceedances in a country and episode? The results of our mulit-
nomial logit regression are striking: the factors that explain each individual outcome of interest
separately also explain the joint occurrence of adverse outcomes. These are the change in the US
term premium, US dollar appreciation, HY corporate spreads and EME inflation expectations.

Again, the coefficient on the VIX is puzzling: co-exceedances are less likely if the VIX is high at the

?To avoid putting undue emphasis on fund flows, we combine bond and equity flows into a single variable.
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Figure 4: Number of exceedances and total co-exceedances in EMEs during US yield spikes

Exceedances
LC Exchange Equity Portfolio Co-

Start Peak yields rates prices funds Exceedances Yield spike
16Mar04 14Jun04 7 7 13 s a2 Tightening 2004
25.0ct.04 02.Dec.04 0 0 2 2 Tightening 2004
09.Feb.05 22.Mar.05 1 1 6 8
01.Jun.05 06.Nov.05 3 5 1 9
17.Jan.06 28.Jun.06 8 6 6 21 Tightening 2006
04.Dec.06 29.Jan.07 0 2 2 4
07.Mar.07 12Jun.07 1 0 0 4 Tightening 2007
17.Mar.08 16.Jun.08 7 5 6 20 Bear Stearns
30.Dec.08 10.Jun.09 7 3 1 12 Lehman Brothers aftermath
01.0ct.09 28.Dec.09 1 1 0 2
08.Feb.10  05.Apr.10 0 0 0 0
07.0ct.10 08.Feb.11 9 4 6 19
22.Sep. 11 27.0ct.11 0 0 1 14
31Jan.12 19.Mar.12 1 1 1 3

24Jul12  16.Sep.12 0 0 3 3
18.Nov.12 11.Mar.13 0 2 0

02.May.13 05.Sep.13_ 10 Taper tantrum
23.0ct.13  01Jan.14 4 11 11 41 Taper tantrum aftermath

03.Feb.14 02.Apr.14 0 0 2 17

01.Feb.15 10.Jun.15 6 11 8 29

11.Feb.16 13.Mar.16 1 1 0 2 Tightening 2016
10Jul.16  13.Mar.17 5 2 13

07.Sep.17 21.Feb.18 4 5 2 11

02.Apr.18 17.May.18 2 11 8 21

26.Aug.18 08.Nov.18 2 4 11 21

03.Sep.19 11.Nov.19 1 1 2 4

09.Mar.20  07.Jun.20 0 5 5 27 Covid-19 pandemic

04.Aug.20 31.Mar.21 11 5 1 17

03.Aug.21  21.0ct.21 6 4 19 Inflation scare post-Covid

N

05.Dec.21  14.Jun.22 47 Lift-off after pandemic

I\‘
-
o
—_
)

beginning of the episode or goes up during it.

The ordered logit approach also allows us to extract the implied probabilities of moving from
k to k + 1 co-exceedances as we change each of the covariates. As Figure 5 shows, this relationship
can be highly non-linear. This is particularly the case for the US term premium and the broad
dollar exchange rate. For example, holding the other variables constant at their sample mean, the
probability of there being co-exceedances increases from less than 40 percent at low values of the

change in the US term premium to over 90 percent at very high levels (upper left plot). Similarly,
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Table 4: Multinomial ordered logit model. 10Y spikes 2004-2022

This table reports baseline results of estimating the multinomial Logit model of equation 2. To reduce clutter,
the table only shows the estimated coefficients. Their statistical significance is indicated by stars, with super-
scripts “sx” and “* x *” denoting significance at 5 and 1 percent levels, respectively.

(1) (2) (3) (4) (5) (6)
Covariates All Global & US EME Key Final set
one-by-one covariates covariates covariates covariates covariates
Dummy=1 BEIR-driven spike -0.913*** 0.738*** 0.693** -0.118
Size of spike 0.241*** -0.159 -0.104
Speed of spike 0.016 -0.174*** -0.156*** 0.029
VIX index S2P change 0.007 -0.112%** -0.114%** -0.080*** -0.076***
VIX index at start (risk-off) -0.050*** -0.235*** -0.205*** -0.068** -0.061***
USD Broad index S2P change 0.421*** 0.330%** 0.341%** 0.358%** 0.357***
USD Broad index at start -0.006 -0.027 -0.024
US 10Y term premium S2P change 0.012*** 0.048*** 0.042%** 0.031%** 0.030%**
US 10Y term premium at start -0.003*** 0.015%** 0.012** 0.003
US HY corporate spread S2P change 0.003*** 0.008** 0.006** 0.004*** 0.005***
Commodity prices S2P change 0.001*** 0.001 0.001
US Breakeven 5Y S2P change -0.007*** 0.016 0.013
SP 500 S2P change -0.075%** -0.079 -0.113***
US Citi’s macro surprises S2P -0.001 -0.007 -0.006
US GDP growth forecast 0.225*** -0.401** -0.342** 0.071
US inflation forecast 0.299** 0.269 0.065
US change GDP growth forecast -0.001 0.001 0.003
US change inflation forecast 0.002 0.003 0.004
EME:s policy rate S2P change 0.001 0.000 0.001
EME:s appreciation before -0.010 0.010 -0.009
EMEs Bond flows before 0.004 -0.041** -0.008
EMEs Equity flows before 0.035*** 0.040 0.046***
EMEs change S&P rating LC 0.042 0.251 0.038
EMEs GDP growth forecast -0.012 -0.039 -0.010
EMEs Inflation forecast 0.037*** 0.033** 0.032*** 0.037%** 0.037***
EMESs S&P rating LC -0.060 -0.044 -0.000
EMESs Reserves to GDP -0.008 0.003 0.015
EMEs Current account balance -0.047%** -0.031 -0.060***
Obs 458 458 458 458 458

for the US dollar index, this probability increases from under 30 percent to well over 80 percent.

Conversely, the probability of really bad outcomes (4 co-exceedances) increases from almost zero

for small changes in the US term premium or small changes in the US dollar exchange rate to over

20 percent and just short of 10 percent, respectively. The relationship with US high yields spreads

are similar in both nature and magnitude as those for the US term premium, whereas those for the

VIX at the start of the yield spike episode and changes in EME inflation forecasts tend to be less

steep and closer to linear.?!

2'While one needs to be cautious in generalizing these results, because the estimation is based on a subset of an already
small number of extreme bad outcomes, they give us an idea of the factors at play during a yield spike.
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Figure 5: Implied probabilities of exceedances and co-exceedances
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4 Robustness checks

4.1 Analysis based on EME averages: a true cross-section exercise

The results from the analysis in Section 3 are based on country-level outcomes for 17 EMEs. While
the use of the cross-section of EMEs variation may help to identify the effects of yield-specific
covariates common across countries, there may be the concern that there is not sufficient variation
in the data to correctly identify those effects. So, in this robustness check we estimate both models
in equations 1 and 2 for the average outcomes across EMES, ie the cross section of episodes only.
Table A.2 in the Appendix presents the results. The first five columns show DS LASSO re-
gressions for each of the outcome variables of interest. Each of these regressions are run over the
baseline 30 yield spikes. The last four columns of the table show the results for co-exceedances.
Column 6 presents results for univariate regressions, column 7 for all covariates at once (where
unsurprisingly none of the covariates turns out to be significant), column 8 runs the regression
with the covariates that were significant in column 6, and column 9 shows the result of running
the model with the covariates that were significant in the country-level analysis. Figure A.3 in the
Appendix shows the non-linearity of the effects estimated in column 8. The baseline results hold:
US term premium and US dollar appreciation are the key drivers of the likelihood of negative

outcomes in EMEs.

4.2  Dropping influential yield spikes: Lehman Brothers aftermath and 2013 taper tantrum

Another concern could be that our results are entirely driven by two episodes with very large
increases in the US term premium and the value of the dollar. The spikes following the Lehman
Brothers bankruptcy (30.Dec.08) and the 2013 taper tantrum (02.May.13) are clearly outliers in the
increase in the US term premium (Figure A.4 in the Appendix). They also followed circumstances
that may (hopefully) be unique. That said, our results remain largely unchanged if we drop these
two events from the sample (Appendix Table A.3). The key variables driving negative outcomes in
EMEs are the same as before, and the estimated magnitude of their effects is in the same ballpark
as the ones estimated with the full sample of spikes. In fact, the estimated effects of the increase in

US term premium on EM LC yields and currency depreciation actually get larger.
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4.3 Alternative episode identification in BBHP algorithm

Extending the 30-day minimum distance to 45 days but keeping the same censoring rule for
the minimum yield increase as before reduces the number of yield spike episodes to 23 (Appendix
Figure A.5 and Table A.4). While cycles on average last longer and US yields go up by more, most
cycles tend to be the same as under the baseline definition, with the alternative algorithm collapsing
two short-lived spikes into one and getting rid of the shortest episodes (Figure A.5). The regression
results also remain broadly unchanged: the key drivers of negative outcomes in EMEs during US
yield spikes continue to be the increase in US term premium, the appreciation of the US dollar,
the increase in US high-yield corporate spreads, and US and EME inflation expectations. For some
EME outcome variables the statistical significance of these explanatory variables increase as well

as their magnitude (Appendix Table A.5).

4.4 Alternative estimators

We complement the baseline approach, in which we used the DS LASSO estimator to make
inference on the covariates of interest one by one, with an approach in which inference is done
in the two different sets of covariates of interest. First, we run one DS LASSO regression to make
inference on the set of 18 global and US covariates that are common across yield spikes (X in
equation 1) and selecting over the 10 EME conditions and fundamentals (Z; ;). We then run a
second DS LASSO regression to make inference on the set of Z; ; covariates, selecting over X
covariates.”> Remarkably, the two different estimations of the model — treating each covariate as
the explanatory variable of interest and selecting over the remaining 27 covariates (Table 3) or
treating sets of X, or Z; , alternatively as explanatory variables of interest and selecting over the
other set (Table A.6 in the Appendix) — lead to estimated coefficients of similar magnitude and
statistical significance for the key drivers of negative EME outcomes. The main exceptions are the
statistical significance of the change in the US dollar on EME equity prices (which is lost) and
the magnitude of the effect of the change in the US term premium on EME equity prices (which

doubles in size).

2In this setting, a first LASSO regression is estimated for the EME outcome of interest y; s and then LASSO regressions
are estimated for each covariate of interest in either X or Z; s. All regressions are conditional on the full sample of 28
covariates (and country fixed effects), but the set of covariates over which selection is made varies: for inference on global
and US variables, selection is made over EME covariates, and vice-versa. The estimated coefficients and corresponding
inference for each of X ; and Z; ; are obtained in regressions of the EME outcome of interest y; s on the union of the
covariates picked at each step, plus the full set of covariates of interest (X s or Z; ). Note that this approach implies
that in each regression the full set of variables of interest is included (either X ; or Z; ), regardless of the information
value of a given covariate at each step.
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We also check the robustness of the baseline results to estimate the model using the alternative
LASSO estimator proposed by Chernozhukov, Chetverikov, Demirer, Duflo, Hansen, Newey and
Robins (2018). In this approach, covariate selection and inference are done by splitting the sam-
ple in subsamples and obtaining key regressors for the dependent variable and the covariate(s)
of interest, and then partialing out the effects of those key regressors from both the dependent
variable and the covariate of interest. This double orthogonalization (or cross-fit partialing out)
procedure is dubbed “double machine learning” by Chernozhukov et al. (2018), who show that
it has better finite-sample properties in high-dimensional models than other covariate selection
techniques (including DS LASSO). We refer the reader to Chernozhukov et al. (2018) for a more
detailed presentation of this estimator.”3

Table A.7 in the Appendix shows the results after estimating model 1 employing the cross-fit
partialing out estimator (treating each covariate as the explanatory variable of interest and select-
ing over the remaining 27 covariates). Reassuringly the main baseline findings on the explanatory
variables of negative EME outcomes are obtained. The main differences are slightly smaller mag-
nitudes of the estimated effects, particularly for US inflation expectations on equity prices, and
the effect of the increase in US term premia on LC yields vanishes. Similar results are obtained
if we implement the estimator treating sets of X4 or Z; ; covariates alternatively as explanatory

variables of interest and selecting over the other set.

5 Concluding remarks

Increases in yields in major advanced economies, above all the United States, can have widely
differing effects on EMEs. Some increases are barely felt, while others make emerging markets
tremble. In this paper we identify the factors that help explain those differences. This complements
the recent work of Albagli et al. (2019), Hoek et al. (2022), Ciminelli et al. (2022), and Arteta et al.
(2022), who ask a similar question for changes in US policy rates.

We identify two variables in particular that have significant statistical and economic explana-
tory power for adverse spillovers: (i) the US term premium and (ii) the broad US dollar exchange
rate. While the importance of the US dollar has been widely explored in similar context and there
is considerable evidence on the channels at work, there is much less work on the impact of the US
term premium and the channels through which it affects EMEs. Exploring the mechanism through

which increases in US term premium have negative spillovers to EMEs is left for future resarch.

BWe implement this estimator employing the command XPOREGRESS available in Stata, release 17.
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Appendix with Additional Figures and Tables

e Figures

— Baseline sample of yield spikes in 10-year

— Scatters of changes in local currency yields in EMEs during US yield spikes

— Robustness checks

*
*

*

e Tables

Implied probabilities ordered model with averages across EMEs
Scatters with change in term premium and change in US dollar during yield spikes
Plot alternative definition of yield spikes

— Summary stats baseline sample of yield spikes of 10-year Treasury in Jan 2004 — Jun 2022

— Robustness checks

*

*

*

Results for EME average outcomes

Results after dropping Lehman Brothers aftermath and taper tantrum spikes
Summary statistics of spikes under alternative dating algorithm

Results with alternative definition of yield spikes

Results with alternative way of implementing baseline DS LASSO covariate selec-
tion estimator

Results with alternative covariate selection estimator: cross-fit partialing out
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Figure A.1: Baseline sample of yield spikes in 10-year Treasuries
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Figure A.2: Changes in local currency yields, exchange rates, equity prices and cumulative port-
foio fund flows in EMEs during US yield spikes
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This figure shows scatter plots of start to peak changes in local currency yields (in bps), nominal exchange rates
(in percentage points), equity prices (in percentage points), and portfolio fund flows (split into bonds and equity)
in the sample of 17 EMEs during the baseline 30 yield spikes. In each plot the data is sorted increasingly in the
horizontal axis by the size of the change in US yields during the spike. The blue diamond shows the median
change in the corresponding variable across the 17 EMEs, and the thick black bar shows the inter-quantile range.
Other values are indicated by x. In order to reduce the optical effect of outliers, the plots omit observations below
(above) the 2 (98) percentile.
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Figure A.3: Implied probabilities of exceedances and co-exceedances in the cross section
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Figure A.4: Scatters with change in term premium and change in US dollar during yield spikes
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Table A.1: Baseline sample of yield spikes of 10-year Treasuries in Jan 2004 — Jun 2022

Yield change Yield change Speed

Start End in basis points ratio to sd of 30-day changes bps per week Days
16.Mar.04  14.Jun.04 119 5.1 9 90
25.0ct.04  02.Dec.04 44 1.8 8 38
09.Feb.05  22.Mar.05 66 2.8 11 41
01.Jun.05  06.Nov.05 77 3.4 3 158
17 Jan.06 28.Jun.06 92 4.1 4 162
04.Dec.06  29.Jan.07 47 21 6 56
07Mar.07  12.Jun.07 81 3.8 6 97
17.Mar.08  16.Jun.08 96 4.6 7 91
30.Dec.08  10.Jun.09 189 8.9 8 162
01.0ct.09  28.Dec.09 66 2.8 5 88
08.Feb.10  05.Apr.10 43 1.8 5 56
07.0ct.10  08.Feb.11 135 5.7 8 124
22.Sep.11  27.0ct.11 68 2.6 14 35
3lJan.12  19.Mar.12 58 2.2 8 48
24.Jul.12 16.Sep.12 48 1.9 6 54
18.Nov.12 11.Mar.13 48 1.9 3 113
02.May.13  05.Sep.13 137 5.5 8 126
23.0ct.13  0l.Jan.14 53 2.1 5 70
03.Feb.14  02.Apr.14 23 1.1 3 58
01.Feb.15  10.Jun.15 84 4.5 5 129
11.Feb.16  13.Mar.16 32 1.9 7 31
10.Jul.16 13.Mar.17 127 74 4 246
07.Sep.17  21.Feb.18 91 59 4 167
02.Apr.18 17.May.18 38 2.4 6 45
26.Aug.18 08.Nov.18 43 3.0 4 74
03.Sep.19  11.Nov.19 48 3.2 5 69
09.Mar.20  07.Jun.20 35 2.3 3 90
04.Aug.20 31.Mar.21 123 74 4 239
03.Aug.21  21.0ct.21 53 3.1 5 79
05.Dec.21  14.Jun.22 213 12.7 8 191
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Table A.4: Alternative algorithm to identify spikes. Summary statistics

Start to peak change in yield (basis points)
Number of days to peak
Speed (basis points per week)

N Mean Median Min Max
23 92.6 84.3 354 213.0
23 140.1 129.0 54.0 252.0
23 49 4.0 2.6 9.3
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