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I. INTRODUCTION

Markets’ expectations about the U.S. Federal Reserve’s (the Fed) exit from unconventional
monetary policy—beginning with the May 2013 “Taper Talk”—have triggered turbulences
on bond markets worldwide and many Emerging Markets (EMs) have experienced important
swings in capital flows and currency depreciation. While markets have somewhat stabilized
as of mid-2014, the unwinding of unconventional monetary tools is likely to continue as the
U.S. and U.K. economies strengthen. Overall, although monetary policy is likely to remain
accommodative in the Euro area and in Japan for some time, global liquidity conditions are
tightening.

Understanding and quantifying the spillovers from tightening monetary conditions in an
increasingly interconnected world is an important and timely policy question. This paper
focuses on two dimensions along which monetary policy normalization in advanced
economies may affect emerging economies: (i) worsened public debt dynamics, key for fiscal
sustainability; and (ii) increased likelihood of fiscal stress episodes. We examine these two
issues by taking a historical look at previous tightening episodes (spanning more than five
decades), with a focus on spillovers from U.S. monetary policy. The focus on U.S. tightening
reflects the fact that the Fed was the first central bank to signal exit from unconventional
monetary policy, starting with the May 2013 Taper Talk. Also, U.S. interest rates have
traditionally driven global rates.

The first part of the paper estimates the impact of U.S. long-term bond yields on EMs Interest
Rate Growth Differential (IRGD), using a yearly panel of 29 EMs over the period of
1993-2013, and controlling for relevant macroeconomic fundamentals. These estimates are
subsequently used to pin-down the impact of a permanent increase in U.S. long-term bond
yields on EMs public debt dynamics, using the dynamic equation of public debt. We also
assess the prior whereby tighter liquidity conditions may induce investors to discriminate
along countries’ macroeconomic fundamentals differently at times of high global risk
aversion.

The second part of the paper examines the impact of tighter U.S. monetary conditions on the
frequency of sovereign debt crises across EMs, based on historical experience of fiscal stress
episodes. We first identify tightening cycles in U.S. monetary policy since the mid-50s and
then estimate a Poisson count model of how tighter U.S. monetary conditions have affected
the frequency of sovereign debt crises in emerging economies in the past. Because of the
long-term nature of debt sustainability, our analysis accounts for the dynamics of the term
spread, a salient development in the current monetary policy cycle.

The findings of the paper are two-folds. First, an increase in the U.S. long-term interest rate
can have important adverse effects on EMs public debt dynamics, especially in Latin
America and emerging Europe: A unit permanent increase in U.S. bond yields would
increase public debt by about 4/ percentage points of GDP over a five-year horizon in Latin
America, at times of high global risk aversion. The equivalent increase is around 3’2 percent



of GDP in Emerging Europe. Second, regarding disruptive events, the term spread helps
discriminate among tightening episodes in U.S. monetary policy: the frequency of sovereign
debt crises is higher at the beginning of tightening episodes that feature an increase in the
term spread; there is little change in the frequency of sovereign debt crises when the term
spread is relatively low (below its median historical value).

The remainder of the paper proceeds as follow. Section II reviews the existing literature.
Section III assesses the impact of an increase in U.S. long-term yields on emerging markets’
public debt dynamics, through changes in interest rate growth differentials. Section IV
examines the impact of U.S. monetary policy tightening on the frequency of sovereign debt
crises in EMs. Section V concludes and draws policy implications, in connection with the
ongoing tightening in global liquidity conditions.

II. LITERATURE REVIEW

This paper lays naturally at the intersection of two strands of the literature: the literature that
assesses the role of U.S. long-term bond yields on EM bonds markets developments and the
one that studies the determinants of more disruptive events, such as sovereign debt crises and
sudden stops.

The first strand of the literature is quite large and establishes that U.S. long-term interest
rates are of primary importance for developments on EMs bond markets. For instance,
Felices, Grisse and Yang (2009) find that U.S. long-term interest rates explain 60 to

70 percent of the variation in the Emerging Markets Bond Index Global (EMBIG). Uribe and
Yue (2006) estimate that a quarter of fluctuations in EM spreads are caused by changes in
U.S. interest rates. Also, Hartelius, Kashiwase, and Kodres (2008) find that expectations
about U.S. interest rates and volatility are key determinants of EMs spreads. The literature on
bond market transmissions has also distinguished between longer term comovements, and
short term correlation. U.S. long-term interest rates and EM bond yields tend to be positively
correlated over the medium term (“search for yield”), and negatively correlated in the short
term (“flight to quality”) (see for instance, Felices, Grisse, and Yang, 2009). Given our
interest on fiscal sustainability, this paper focuses on longer-term comovements. Also,
information on fiscal variables and sovereign crises events is mostly restricted to yearly data.

Empirical studies show strong longer term comovements between U.S. interest rates and
sovereign yields/spreads and an important role for country specifics. Uribe and Yue (2006)
find that countries’ spreads display a large and delayed overshooting in response to an
increase in U.S. interest rates, and partly relate this behavior to feedback effects from
domestic variables. Further empirical evidence on the role of country fundamentals on EMs
spreads is provided by Akitoby and Stratmann (2008) for fiscal fundamentals, Cantor and
Packer (1996) and Eichengreen and Mody (2000) for country ratings, Peiris (2010) for
macroeconomic fundamentals and foreign participation, and Miyajima, Mohanty and Chan
(2012) for short term interest rates. Our study builds on the selection of variables used as
proxy for fundamentals in those papers.



A few papers have also emphasized the role of global risk aversion. For instance, using
monthly data for 26 EMs, Jaramillo and Weber (2013) find that fiscal variables affect
domestic bond yields in EMs in times of high global risk aversion (proxied by the VIX").
Baldacci and Kumar (2010) find a similar relationship in a sample of 31 EMs and advanced
economies. Most recently, IMF 2014d also finds a sizable response of EM bond yields to a
volatility shock. In light of the importance of global risk aversion in the post-taper period,
our analysis accounts for the level of the VIX. The theoretical underpinning of this approach
is provided by Lizarazo (2013). The author develops an endogenous default risk model for
small open economies and shows that EMs default risk, capital flows and bond prices may
depend, not only on the fundamentals of the economy, but also on the level of financial
wealth and risk aversion of investors.

The literature on the determinants of sovereign debt crises, however, is still relatively limited.
Reinhart and Rogoff (2011) find that public borrowing surges ahead of external sovereign
default. The authors also document that banking crises precede sovereign debt crises. The
latter result, combined with Eichengreen and Rose (1998) finding that high interest rates in
advanced economies are strongly associated with the onset of banking crises in developing
countries, suggests that financial stress could be a possible spillover channel of tighter
monetary conditions to the occurrence of fiscal stress episodes in EMs. Most of the literature
on sovereign debt crises focuses on external debt crises, with the notable exception of Park
and Song (2011). The authors find that the debt threshold that triggers domestic debt crises
depends on countries’ macroeconomic fundamentals. We examine both external and
domestic debt crises and single out explicitly the role of tightening in U.S. monetary
conditions.

Finally, and more recently, several papers have examined the spillovers from unconventional
monetary policy for both easing and tightening episodes. On the former, Fratzscher, Lo Duca
and Straub (2012) find that the first phase of quantitative easing lowered U.S. sovereign
yields and capital flew out of EMs into U.S. equity and bonds. Portfolios rebalanced in the
opposite direction under the second phase, which boosted equity markets worldwide while
the impact on yields was muted. Eichengreen and Gupta (2014) analyze the impact of
expectations of reduced the Fed’s security purchases on EM exchange rates, reserves, and
stock prices between April and August 2013 and find the size of the country’s financial
markets to be an important determinant, with larger markets facing more pressure. EMs
which allowed real exchange rate to appreciate and the current account deficit to widen
before 2013 saw the sharpest impact, while better fundamentals (fiscal, macro) did not
provide insulation against the shock. In an event analysis, fundamentals were found to matter
substantially, in particular around post-taper talk releases of FED minutes (IMF 2014c).

' The VIX (Chicago Board Options Exchange Market Volatility Index) is a measure of the implied volatility of
S&P 500 index options.



Although many authors have examined the impact of long-term U.S. interest rates on foreign
interest rates, this paper is to the best of our knowledge the first attempt to trace the impact
on public debt dynamics, critical in view of the ongoing tightening in liquidity conditions and
“post-crisis” fiscal consolidation. Also, this is the first paper that analyzes how the frequency
of sovereign debt crises changes over the U.S. monetary policy cycle.

III. U.S.LONG-TERM BOND YIELDS AND PUBLIC DEBT DYNAMICS

To assess the impact of U.S. interest rates on EM debt dynamics, we first estimate the
sensitivity of the Interest Rate Growth Differential (IRGD) to changes in U.S. 10-year bond
yields, controlling for various relevant factors. Based on these estimation results, we quantify
the impact of a one percent permanent increase in U.S. rates on the average debt levels of
several regional groupings of countries.” In order to identify the sources of changes in the
IRGD and for robustness, we also estimate the direct impact of U.S. bond yields on EM
interest rates.

A. Impact on Interest Rate Growth Differentials

Our main variable of interest is the real effective interest rate, which we derive from general

government interest payments and the country’s public debt stock, both taken from the April
2014 Fiscal Monitor (IMF, 2014a). Given the lack of reliable fiscal data on a quarterly basis,
we base our analysis on (unbalanced) yearly data for 29 EMs over the period 1990-2013.

There is considerable variation in the effective interest rate and the IRGD, based on the
effective interest rate. Overall, there seems to be some mild correlation between the IRDG
and the U.S. 10-year bond yield across our sample. We complement the impact analysis on
the effective interest rate with two other sources of interest rates: domestic and international
bond yields of EMs. We therefore calculate IRGDs of emerging economies based on three
different interest rates: (i) the effective interest rate based on fiscal accounts data; (i) the
EMBI, based on foreign currency bond yields; and (iii) domestic government bond yields
(5-year and 10-year, where available). We then assess the impact of U.S. long-term yields on
these three measures of interest rate.’

As expected, EMs foreign currency bond yields are strongly correlated with U.S. interest
rates. The correlation is lower with domestic bond yields and much lower with effective
interest rates (see Figure 1). The same holds for simple correlations with the IRGD based on
the foreign-currency and domestic bond yields (not displayed). It is worth noting that data on

* See Table Al in appendix for regional country groupings.

? Individual country VARs based on quarterly data on EMBI and domestic bond yield show significant positive
impact of lagged U.S. government bond yields on IRGDs, in particular for Peru and Russia. Results are
available upon request.



domestic bond yields are more recent, starting in 1997 for some countries, and only from
2000 for most countries.

Figure 1. U.S. 10-Year Bond Yields, EM Interest Rates and IRGDs (1995-2013)
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Source: IMF, Federal Reserve Board, Bloomberg, and authors calculations. The time
horizon varies across countries, due to data availability.

Econometric analysis

We regress the variations in IRGDs, based on each of the three measures of interest rate, on
U.S. bond yields and various controls following, as described in Equation (1). To capture
global macroeconomic conditions, we control for U.S. growth. To account for country
heterogeneity, we control for a broad set of macro fundamentals following the existing
literature, such as Eichengreen and others, 2014, including a battery of variables: fiscal
(public, external, non-resident and foreign currency debt, and the fiscal balance); financial
(inflation, credit to GDP and market capitalization); institutional (financial openness,
exchange rate regime, and trade openness); and external (current account balance, foreign
reserves, and real effective exchange rate).

The econometric specification reads:
Mo = @i+ Brit™ + BoVIXcie® + BVIX + Boge” + viXie + & Q)

where A%, is the interest rate growth differential of EM i in period ¢, based on the measure of
interest rate k (effective, EMBI, or domestic bond yields); i, is the series of 10-year U.S.



government bond yields (real); VLX; is the CBOE volatility index capturing global risk
aversion;* gUS +1s U.S. real GDP growth;’ X, a set of control variables covering EM
fundamentals. The specification is estimated based on an unbalanced panel of 29 EMs using
fixed effects with robust standard errors and clustered at the country level. We lag control
variables where the contemporaneous relation presents a risk of endogeneity.

Estimation results

The estimations suggest that U.S. government long-term bond yields have a significant
impact on the IRGD of EMs, and the impact varies markedly with global risk aversion.
Under the baseline specification (see Table 1, Specification (1)) and if the (sample) average
risk aversion prevails, a 100 basis points increase in U.S. bond yields leads to an 80 basis
point increase in the effective IRGD. In case of very high risk aversion (95™ percentile)—
comparable to the state of global financial markets in 2003 or at the onset (but not the peak)
of the global financial crisis *—the effective IRGD would increase by 380 basis points. The
dependence of the response of the IRGD with respect to the VIX is consistent with the
findings in IMF 2014d whereby a volatility shock would have a sizable effect on the bond
yields of selected emerging economies.

Most of the impact comes from an increase in interest rates; the slowdown in growth
complements the widening of the IRGD. Under the same baseline specification as above
(Table 1, Specification (1)) with EM interest rates instead of IRGDs, a 100 basis points
increase in U.S. long-term bond yields leads to a 50 basis points increase in the effective
interest rate, at average risk aversion (see Table 2). Comparing this estimate to other studies
(such as IMF 2014b and 2014c), we find that our pass-through of changes in long term U.S.
interest rate onto EMs rates are rather on the low side of the spectrum—but broadly robust to
alternative measures of interest rates, time periods, and frequency.

* See Appendix Table A2 for VIX values over the sample period.

> We include U.S. growth to control for the fact that an increase in the U.S. long-term interest rate may reflect a
better outlook for the U.S. economy, which may not have the same impact as a purely monetary shock—IMF
2014b decomposes the interest rate shock into a “real” component and a “monetary” component, reflecting the
fact that a shock to the U.S. long-term interest rate may have differential effects on emerging economies
depending on the source of the shock.

% Incidentally, the intraday VIX reached exactly 31.1 (the 95™ percentile of our sample) on October 15, 2014.
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Table 2. Impact of U.S. 10-Year Bond Yields on EM Interest Rates

(1 ) @)

Effective Embi  Domestic

10y US bond yield 2,502 1.377* 2139
(0.402)  (0.633)  (1.329)
10y US bond yield x VIX ~ 0.153"*  0.00651  0.126*
(0.0251)  (0.0296) (0.0594)

VIX -0.203***  0.0335 -0.181
(0.0552) (0.0581) (0.106)
US GDP growth 0.127 -0.0202  0.555***
(0.185) (0.100)  (0.139)
Public debt 0.0199*  0.166™**  0.141***
(0.0102)  (0.0449) (0.0448)
L1 Inflation -0.269*** 0.00405*** 0.0948
(0.0401) (0.000921) (0.102)
L1 Current account 0.145* -0.0804  0.0349
(0.0631)  (0.0555) (0.0877)
Capital openness 0.489 -0.284 0.166
(0.296) (0.469)  (0.807)
Constant 3.268***  -5.466**  -3.709
(1.139) (2.428) (3.015)
Observations 488 371 154
R-squared 0.237 0.671 0.293
Number of countries 30 27 17

Notes: Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Fixed effects model with clustered error terms.

As expected, the impact of U.S. bond yields is strongest on the EMBI and EMBI-based
IRGD and weakest for domestic bond yields and the related IRGD, an order which does not
always hold at high risk aversion (see Figure 3 for IRGDs). However, in regressions with
interest rates only, domestic yields are only weakly significant.

The sensitivity of IRGDs to U.S. monetary conditions is robust to the inclusion of various
controls, such as macro fundamentals, financial market parameters and institutional variables
(see Tables 3 and 4). Capital market conditions as well as institutional variables seem less
relevant while the level of public debt significantly increases IRGDs. The results are broadly
in line with recent studies on the impact of taper announcements (IMF 2014b), which found
that countries with current account surpluses, stronger fiscal balances and higher GDP
growth saw smaller depreciations of exchange rates and drops in equity prices, and lower
increase in bond yields.
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There is a large heterogeneity among countries and regions on the nature, timing and
persistence of the sensitivity of IRGDs to U.S. long-term bond yields. We account for these
differences by grouping countries at the regional level (as individual country regressions are
limited by data availability) and by controlling for various country characteristics as
described above. Estimations by regions suggest that the impact of U.S. long-term yields on
emerging economies’ IRGD is particularly strong in Latin America (at average risk
aversion), and in Europe (at very high risk aversion) (see Table 1 and Figure 2).” One should
note, however, that the number of observations is very low for regional regressions, in
particular for domestic bond yields, as well as for some EMBI specifications (e.g., for Asia

and the Middle East).

Figure 2. Impact on IRGDs by Region at Different Levels of Global Risk Aversion
(In percentage points)

9 -
8 1  MVIX average 78
7 VIX 95th percentile
6 - 5.7
5.0
57 4.2
3.8
4 1 3.2 33 ) g
3 - 2.6 2525 :
2
0.6 0.5
1 5 0.1
0 | LB
() _6 o () _5 [8) (] _6 [8) () _a o [J] ey [8)
2| E| 2| | E|B|E|E|T| 2| E| 2| 2| E| &
|3} i ) |5} wi O o [} ) |5} wi O o i i
& € e £ & £ e £ & £
] o ] o ] o Lo o o o
o a [a a a
Full Sample Asia Latin America Europe Middle East &
Central Asia

Notes: Bars depict the significant impact of a one percent increase in U.S. long-term bond
yields on EM IRGDs at a given value of VIX (average: 19.9; 95" percentile: 31.1).
Coefficients are taken from the baseline specification, Table 1a, Specification (1).

In order to better understand the differences across regions, we add interaction terms between
U.S. interest rates and selected control variables to each specification reported in Tables

1, 3, and 4.° Estimations suggest that the reasons for the stronger impact on effective IRGDs
in EMs in Latin America and—at times of high risk aversion—in Europe are threefold.

" We perform robustness tests for the Middle East & Central Asia by excluding oil exporters and the results
remain unaltered.

¥ Regression results not reported here but available upon request.
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First, debt fundamentals matter more in Latin America than in other regions. The share of
foreign currency denominated debt seems to magnify the impact of U.S. bond yields on
effective IRGDs in Latin America. EMs with high foreign currency debt (defined as one
standard deviation above average) face a 2 percentage points higher impact of changes in
U.S. interest rates than EMs with average foreign currency debt in the same region (both
evaluated at average VIX). We could not observe this interaction for the effective IRGD in
other regions.” The share of foreign currency debt in Europe is, on average, comparable to
Latin America’s but investors seem to be more sensitive to debt fundamentals in Latin
America. This is not only the case for indirect factors influencing the transmission of U.S.
interest rates. External and non-resident debts are also important determinants of the IRGD in
Latin America. The direct impact of fiscal fundamentals on the IRGD is summarized in
Figure 3.

Figure 3. Impact of Fiscal Fundamentals on IRGDs by Region

Full sample Asia
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Second, the fiscal balance matters for Emerging Europe, both in a direct way, i.e., countries
with higher deficits have higher IRGDs (see Figure 3) and indirectly (by magnifying the
transmission of changes in U.S. bond yields). European EMs with a weaker fiscal position
suffer a 1.5 percentage points higher increase in their IRGDs following a shock to U.S.
interest rates, at average VIX. The fiscal balance affects the transmission of the U.S. interest
rates to rates in Latin America only weakly. Moreover, fiscal balances in Europe are on

? In Asia, the EMBI-based IRGD is also affected by the share of foreign currency denominated debt, but the
estimated coefficient is much smaller than for Latin America.
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average one percentage point worse than in Latin America (and 1.2 percentage points worse
than in Asia). Since fiscal balances can deteriorate quickly (compared with stock variables,
for instance), in particular during crises, this sensitivity might help explain the relatively
strong impact of U.S. interest rates on the effective IRGD in Europe at times of high VIX.

Third, the role of the VIX seems to be affected by the exchange rate regime. More floating
exchange rates seem to dampen the role of the VIX. Europe, which features a particularly
strong impact of the VIX, has on average more managed exchange rate regimes than Latin
America and Asia.

In addition to the above cross-country (region) variations, the estimated sensitivity of the
IRGD to changes in U.S. bond yields can also vary over time. Factors related to this time
dimension include the maturity structure of outstanding debt, the integration of international
financial markets, and a shift towards domestic bond financing. While we control for the
integration of international financial markets and for the extent of domestic bond financing
using proxies such as (capital account) openness and the share of foreign currency debt, these
proxies (used because of data limitations) might be imperfect. We therefore re-estimate our
baseline specification with a time trend and interact the trend with the U.S. interest rate and
the VIX. All interactions, including the triple interaction between the U.S. interest rate, the
time trend and the VIX, are highly significant. Moreover, estimations indicate that the
sensitivity of the IRGD to U.S. interest rates has changed over time, with a decline at average
VIX—which might be attributed, among other things, to lengthening debt maturities and
more domestic financing— and an increase at high VIX—which might be due to more
interconnected financial markets. The decreasing sensitivity at average VIX is mainly driven
by Latin America and Asia; at all levels of VIX, Europe’s IRGD has been more strongly
affected by U.S. bond yields in recent years which include the global financial crisis,
possibly because financial markets in Emerging Europe have been increasingly integrated to
the euro zone.

B. Public Debt Dynamics

The above estimates suggest that the debt paths of EMs can change significantly following
increases in U.S. long-term yields. We evaluate this impact using the dynamic equation of
debt (Equation (2) below), which can be transformed to represent the changes in debt levels
over the medium-term (Equation (3) below).

dj,t = ﬂtdj,t—1 + pbj,t + RESj't; t=>2014 )
= (3) Ad]-’t = djt'itghf _ dﬁ?se — Aiightdjt,ig—hlt _ A?agedﬁgfi; t> 2014 3)

Where j denotes a region and “base” refers to the debt profile prior to U.S. monetary,

tightening, from the April 2014 World Economic Outlook projections. Accordingly, djt,izgof;% =
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}f%‘{?’, and the previously estimated coefficient reflects the change in the IRGD, Aiig e _

Abase Tt is worth noting that we do not attempt to capture changes caused by possible
movements in the primary balances triggered by tightening events.'” The computed changes
in the debt-to-GDP ratio therefore solely reflect the increase in debt levels through changes in
debt service and issuances, ceteris paribus. They, in particular, do not capture the potential
response of policy makers to first-round changes in debt levels. We proceed this way for
policy and comparability reasons. The adopted approach presents policy makers with the
estimated impact in case no remedial policy action is taken, therefore increasing awareness.
It also facilitates cross-country comparison of the impact of US tightening, given that
countries/regions would react differently to such developments. Also, we do not factor-in the
revenue impact of US monetary tightening via its impact on economic growth; evaluating
this incidence would require reliable estimates of the elasticity of revenues to GDP in the
group of emerging economies considered in this paper. While we acknowledge their
existence, these second-round effects are likely to have a relatively small impact on the
above calculated debt trajectories."

Figure 4 displays changes in the (non-weighted average) public debt by region, following a
permanent one percent increase in U.S. long-term yields.'? As above, we distinguish between
“normal times” corresponding to the average VIX and times of high global risk aversion.
While in the former case, only Latin America would see a sizable increase in their debt
burden (about 3 percent of GDP), all regions would be affected at times of higher global risk
aversion. Latin America would be hit hardest with around 4’2 percentage points higher public
debt-to-GDP ratio. The corresponding impact would be about 3’ percent of GDP in
Emerging Europe. IRGDs would nonetheless remain negative in all regions and debt would
continue to decline over the medium term.

' We control, however, for the level of public debt which reflects inter alia past fiscal balances.
" This is equivalent to assuming that the revenue elasticity to GDP is one, which is somewhat on the lower side.
2 The simulation of the public debt path is done all else equal—all the control variables other than the U.S.

long-term interest rate are kept unchanged throughout. As such, our projections of the impact of U.S. tightening
on EM public debt dynamics are likely to be more imprecise as the projection horizon widens.
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Figure 4. Impact of a Permanent Increase in U.S. 10-Year Bond Yields on Public Debt
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IV. U.S. MONETARY TIGHTENING AND THE FREQUENCY OF FISCAL CRISES IN
EMERGING ECONOMIES

This section takes a historical look at the incidence of sovereign debt crises in EMs along the
U.S. monetary policy cycle.”” We first identify tightening episodes in U.S. monetary policy,
and then examine the historical frequency of sovereign debt crises around those episodes.

As a starting point, Figure 5 portrays the evolution of the Fed funds rate and of the term
spread (difference between the 10-year U.S. interest rate and the Fed funds rate) along with
the frequency of sovereign debt crises in EMs since the mid-1950s (shaded bars). The chart
seems to suggest that peaks in the Fed funds rate have generally been associated with a
higher frequency of sovereign debt crises in EMs in the past, especially when the rise in the
Fed funds rate was accompanied by a relatively high term spread. To investigate these links
more systematically, we specify and estimate a Poisson count model for the number of
sovereign debt crises in EMs. Data on sovereign debt crisis is from Reinhart and Rogoff
(2011) and covers 1955-2010." To account for the above empirical regularity, we allow the
impact of tightening to vary with the level of the term spread, a critical feature of the current
U.S. monetary policy cycle.

1 A sovereign debt crisis here corresponds to a state of default or restructuring.

' We also run a negative binomial model for robustness and the results are very similar. In fact, there is no
strong evidence of over-dispersion, which favors the Poisson specification. Also, there is no apparent inflation
at the zero count, which obviates the need to recourse to the Zero-Inflated Poisson specification.
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Figure 5. U.S. Monetary Policy and the Frequency of Sovereign Debt Crises in EMs
(1955-2010)
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Source: Federal Reserve Board, Reinhart and Rogoff (2011), and authors’
computations.

Identification of tightening cycles

Adrian and Estrella (2008) defined a procedure to identifying the “end” of tightening cycles
in U.S. monetary policy and applied it to the period prior to the global financial crisis. The
authors assume that a cycle ends when either of the following criteria is met: (i) the Fed
funds rate is higher than at any time from 12 months before to 9 months after and is at least
50 basis points higher than at the beginning of this period; or (i1) the Fed funds rate is higher
than at any time from six months before to six months after and is 150 basis points higher
than the average at these endpoints. Given that we are interested in the entire duration of
tightening episodes (not just in their beginning or their end), we complement the above
procedure by also identifying the “beginning” of tightening cycles, following the same logic.
We also extend the sample to cover the post-crisis era (Adrian and Estrella (2008) sample
ends in 2006). Our sample, however, is capped by the information on sovereign debt crises,
available only through 2010. The shaded areas in Figure 6 represent our identified tightening
episodes in U.S. monetary policy. The identified episodes are consistent with those obtained
by Romer and Romer (1989) for the corresponding sub-sample, using the narrative
approach.”

' Relying on non-statistical procedures, the authors use the historical record such as the description of the
rationale behind Fed’s policy actions to identify episodes when monetary policy decisions were not driven by
developments in the real economy. In particular, they count as a shock only episodes in which the Federal
Reserve attempted to exert a contractionary influence on the economy in order to reduce inflation. They
therefore capture episodes during which concerns about the level of inflation led the Federal Reserve to attempt
to induce a recession.

(continued)
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Figure 6. U.S. Monetary Tightening Cycles
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Source: Federal Reserve Board and authors’ computations.

Model specification

To investigate the link between tightening and the occurrence of sovereign debt crises, we
estimate the following Poisson count model for the number of sovereign debt crises in
emerging economies: '’

Kk ,—A(Xg)
Pr(N = k| Xp) = 220 )
X, = [FFR; Tight,; Spread{s; Tight,.Spread?*] (5)

A(X,) = exp{a + B;.FFR, + B,.Tight, + B3.Spread?s + y. (Tight,.Spread?5)}  (6)

Where N, is the number of sovereign debt crises across EMs in a given year ¢, FFR is the Fed
funds rate, “Tight” is a dummy variable that takes the value 1 at the beginning of the
tightening cycle, and “Spread” is the term spread, obtained as the difference between the
10-year long-term rate and the Fed funds rate.

' We also run a negative binomial model for robustness and the results are very similar. In fact, there is no
strong evidence of over-dispersion, which favors the Poisson specification. Also, there is no apparent inflation
at the zero count, which obviates the need to recourse to the Zero-Inflated Poisson specification.
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Estimation results

Estimations suggest that the frequency of sovereign debt crises tends to increase across EMs
at the beginning of tightening cycles in U.S. monetary policy, especially when the tightening
is accompanied by a rise in the term spread.

044t 013 0.1 0.21°* 0.26"
t= 017) T (0.02) FFR + g 15yTighte + (g g4y SPTEadet g og)

Tight,.Spread, (7)
The timing of events may be related to abrupt switches of expectations about the future
course of policy in the early stages of a tightening cycle."” Eichengreen and Rose (1998)
finding that high global interest rates are strongly associated with the onset of banking crises
in developing countries suggests that financial stress could be one channel through which
tighter monetary conditions in the U.S. increase fiscal stress in EMs.

Figure 7 summarizes the estimate count of sovereign debt crises across the 22 emerging
economies in our sample over the U.S. monetary cycle. It highlights the our finding that the
term spread helps discriminate between tightening episodes: the frequency of sovereign debt
crises in EMs tends to be higher at the beginning of tightening cycles when the term spread
rises; the change in the frequency of debt crises is less perceptible when the term spread
remains at its historical average level.

Figure 7. U.S. Monetary Policy Tightening and Frequency of Sovereign Crises in
Emerging Economies

4 4
2
1
0

Number of occurrence of debt crises (model prediction)
w

No Tightening No tightening Tigthtening Tightening
(Above-Median (Above-Median
Term Spread) Term Spread)

7 We ran a similar regression in which the dummy variable Tight takes the value 1 over the entire tightening
episode and the impact of tightening was lower.
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More specifically, using the estimates provided in Equation (7), the frequency of sovereign
debt crises is estimated to be higher by about 15 percent at the beginning of U.S. monetary
tightening cycles, and by an additional 20 percent if the term spread rises above its historical
median value.

Robustness check

We perform a number of sensitivity analyses to assess the robustness of the above result
whereby the beginning of a U.S. tightening cycle increases the frequency of sovereign crises
in EMs when the term spread rises.

One concern is that the finding could be driven by the Volker disinflation episode, which
indeed partially falls in our identified set of tightening cycles. U.S. inflation was unusually
high when Volker became the Fed’s Chairman in 1979, picking-up at 13.5 percent in 1981.
Following decisive rate hikes (from 11.2 percent in 1979 to 20 percent in 1981), inflation
went down to around 3 percent in 1983. Although the Volker disinflation meets the definition
of monetary policy tightening by Romer and Romer (1989), we re-ran the above regression
with an additional dummy variable to the list of controls, taking the value 1 between 1980
and 1983 and the value 0 otherwise. Estimation results (not reported) suggest little changes to
our quantitative results—we found no evidence that sovereign debt crises were more frequent
in emerging economies during the Volker disinflation episode.

Another concern is that our results could be driven by the Latin America region. We
therefore re-estimate the Poisson Count model on emerging economies, excluding Latin
American countries. The effects of tightening identified above remain significant, although
their magnitude is slightly lower. We then re-estimate the model for Latin American
countries'® alone and find a higher impact of US tightening on sovereign debt distress,
especially when the term spread is high and at the beginning of tightening cycles. " The latter
result is consistent with the finding in the above section on public debt dynamics whereby
Latin America is one of the regions that would be hit hardest by US monetary policy
tightening.

V. CONCLUSION AND POLICY IMPLICATIONS

This paper examines the impact of tightening in global liquidity conditions on public debt
dynamics and the occurrence of fiscal stress episodes in emerging economies. We find that a
tightening in global monetary conditions can adversely affect public debt dynamics,
especially in Latin America and in Emerging Europe: A unit permanent increase in U.S.

18 The following Latin American countries were included, based on data availability: Argentina, Bolivia, Brazil,
Chile, Columbia, Honduras, Mexico, Nicaragua, and Peru.

' Estimations also suggest that the beginning of the tightening does not matter in the LAC region on average,
unless coupled with a high term spread.
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long-term bond yields would increase the IRGD based on effective interest rates by 0.8
percentage points. Holding everything else equal, this translates into an increase of public
debt by about 4% percentage points of GDP for countries in Latin America (and by 3
percent of GDP in Emerging Europe) over a 5-year horizon at times of high global risk
aversion.

The paper also finds that global monetary tightening could lead to more disruptive fiscal
events. Our estimations, using a Poisson count model, suggest that the frequency of
sovereign debt crises tends to increase in emerging economies at the early stages of U.S.
monetary policy tightening, when tightening takes the shape of a steepening in the yield
curve. The timing of these events may be related to abrupt switches of expectations about the
future course of policy in the early stages of tightening cycles. These findings are robust to a
number of sensitivity analyses.

The above results highlight the role of expectations in the transmission of tighter global
monetary conditions to emerging economies and have important policy implications for
emerging economies and source economies alike. They suggest that policy makers in
emerging economies should stand ready to withstand potential disruptions that may be
brought about by a shift in monetary policy stance in source economies, especially after a
prolonged period of accommodation. Given that most of the impact of tightening would
occur at the early stage of the tightening cycle (as suggested by our empirical analysis),
emphasis should be put on strengthening macroeconomic fundamentals early on. In source
countries, managing expectations, for instance through a well-articulated forward guidance
and enhanced monetary policy communication, would prevent a bumpy exit from
unconventional monetary policy and limit the spillovers to the rest of the world.

Although the above findings provide some insights on the spillovers from U.S. monetary
policy normalization on EMs, this time might be different for a number of reasons. First, the
beginning of a tightening episode is only well identified ex-post—it is for instance not clear
yet whether the Fed tapering of asset purchases marks the beginning of a tightening cycle or
not. Second, the Zero Lower Bound (ZLB) on the nominal interest rate was binding during
none of the episodes covered in our estimations, unlike today, a concern that we partly
mitigated by controlling for the level of the short-term rate.

Relatedly, although historical data provides estimates of the average impact of US monetary
tightening (supposedly in normal times), the exit from unconventional monetary policy
would occur in an environment of unprecedented leveraging and excess lending, limiting the
information content of historical data. Finally, although the analysis of sovereign debt crises
focuses on the (average) incidence across emerging economies, countries with different
economic fundamentals would face varying risk of fiscal stress following an abrupt shift in
U.S. monetary policy. Investors are indeed likely to discriminate more along countries
macroeconomic fundamentals at times of tighter liquidity conditions and high global risk
aversion.
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APPENDIX TABLES

Table Al: Country groups

Asia Latin America Europe Middle East
China Argentina Bulgaria Egypt
India Brazil Hungary Jordan
Indonesia Chile Latvia Kazakhstan
Malaysia Colombia Lithuania Morocco
Philippines Mexico Poland Pakistan
Thailand Peru Romania Saudi Arabia
Russia
Turkey
Ukraine

Table A2: CBOE Volatility Index

Year VIX Statistics

1990 19.10 Percentiles

1991 21.05 1% 12.3
1992 19.75 5% 12.7
1993 14.08 10% 13.1
1994 14.26 25% 14.3
1995 14.22 50% 19.1
1996 16.49 75% 21.1
1997 19.32 90% 27.5
1998 19.14 95% 31.1
1999 24.08 99% 49.3
2000 24.31 Obs 775
2001 24.12 Smallest 12.3
2002 20.04 Largest 49.3
2003 31.08 Mean 19.9
2004 14.48 Std. Dev. 7.7
2005 12.26

2006 12.66

2007 15.24

2008 27.49

2009 49.33

2010 17.42

2011 20.66

2012 19.07

2013 13.06

2014 14.11

Source: CBOE, own calculations
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Table A3. Data Sources

Data

Source

EM macroeconomic and fiscal data

U.S. nominal GDP

U.S. GDP deflator

U.S. 10-year government bond yield

Fed funds rate

EMBIG yield to maturity

Domestic bond yields

CBOE Volatility Index

Degree of openness (= (imports+exports)/GDP)
Exchange rate arrangement

Financial openness

Non-resident debt

Foreign public sector debt

Non-resident holdings of domestic public debt
Real effective exchange rate

International reserves (foreign reserves)
Domestic credit to private sector (% of GDP)
Market capitalization of listed companies
External debt stocks, total (DOD)

Sovereign debt crises

April 2014 Fiscal Monitor

Bureau of Economic Analysis (BEA)
BEA

Federal Reserve Board

Federal Reserve Board

JPMorgan

Bloomberg

Chicago Board Exchange (CBOE)
April 2014 Fiscal Monitor

lizetzki (year), Reinhart and Rogoff (year) dataset
Chinn and Ito dataset

Joint External Debt Hub (JEDH)

IMF data

IMF data

International Financial Statistics (IFS)
IFS

World Development Indicators (WDI)
WDI

WDI

Reinhart and Rogoff (2011)
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