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Appendix

A Additional figures

Figure A.1: EMEs monetary policy tightening and price developments compared to
the US
(lhs: policy rates in percent; rhs: consumer price index, December 2020=100)

Sources: Haver Analytics and authors calculations.
Note: CN, RU, TR are not included in the chart but are part of our country sample used in the
empirical analysis. For a better readability of cross-country developments we set policy rates to 0
(left panel) and inflation rates to 100 (right panel) in December 2020.
Last observation: November 2022.
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Figure A.2: Central banks tighten monetary policy in sync
(number of central banks raising or lowering rates)

Sources: Haver Analytics and authors calculations.
Note: The sample consists of 10 advanced economies (Australia, Canada, euro area, Japan, New
Zealand, Norway, Sweden, Switzerland, United Kingdom and United States) and 14 EMEs (Brazil,
China, Chile, Czechia, Hong Kong, Hungary, India, Israel, Mexico, Poland, Romania, South
Africa, South Korea and Thailand). The chart refers to the periods of monetary policy tightening
in the recovery phase following the Great recession (left panel) and the coronavirus (COVID-19)
pandemix (right panel).
Last observation: November 2022.
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Figure A.3: Proxy of US pure monetary policy shocks based on high-frequency financial
data
(lhs: bars - basis points; rhs: shaded area - basis points, absolute value)

Sources: Haver Analytics, Refinitiv Datastream, Jarociński and Karadi (2020), and authors cal-
culations.
Note: The chart shows in blue the surprise effects based on movements in 5-year Treasury bond
yields during a 30-minute event window around monetary policy announcements (Jarociński and
Karadi (2020)). The grey shaded area is the 2-year moving average of absolute values of surprises
to capture how the magnitude of the surprises has evolved over time.
Last observation: November 2022.
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Figure A.4: Vulnerability metric for EMEs
(index)

Sources: Haver Analytics, Refinitiv Datastream, Georgiadis and Jarocinski (2023), and authors
calculations.
Note: The index is based on an average of the 3 first principal components of four main variables,
namely: (i) the real effective exchange rate gap calculated as the deviation from the linear trend
(to account for the Balassa-Samuelson effect); (ii) the real effective exchange rate gap calculated
as the deviation from the average for advanced economies (included because overvaluations have
been shown to be predictors of crises, as in Gourinchas and Obstfeld (2012)); (iii) past inflation
rates (to capture weakly anchored inflation expectations, as in Ahmed et al. (2021)); and (iv) US
dollar-denominated portfolio debt liabilities relative to GDP (to capture external balance sheet
vulnerabilities). The country sample comprises 14 EMEs (Brazil, Chile, China, Czechia, Hungary,
India, Malaysia, Mexico, Poland, Russia, South Africa, South Korea, Thailand and Türkiye).
Higher values indicate greater vulnerability. The grey shaded area refers to the interquartile
range of the vulnerability index in our country sample over time.
Last observation: November 2022.
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Figure A.5: Domestic monetary policy stance metric for EMEs
(index)

Sources: Haver Analytics, Refinitiv Datastream and authors calculations.
Note: This index is constructed as the difference between (i) the EME’s actual policy rate and
(ii) the policy rate implied by an empirically estimated central bank reaction function (Coibion
and Gorodnichenko (2012)). The key explanatory variables include expected inflation and output
growth one year ahead, and the cyclical position of the economy as captured by contemporaneous
estimates of the output gap. In addition, we control for the real effective exchange rate and oil
prices. The sample comprises nine EMEs (Brazil, Chile, China, India, Malaysia, Russia, South
Africa, South Korea and Thailand) and three EU Member States (the Czech Republic, Hungary
and Poland). The sample is smaller than in Chart A, and the time series is shorter, owing to
the availability of data required to estimate central bank reaction functions. Positive values mean
that monetary policy is tighter than the estimated central bank reaction function would imply,
and vice versa. The latest observations are for November 2022.
Last observation: November 2022.
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Figure A.6: Cross-country variation in EME responses to US pure monetary policy
shocks and EME vulnerabilities
(y-axis: peak responses in percentage points; x-axis: index)

Sources: Haver Analytics, Refinitiv Datastream, Jarociński and Karadi (2020), Georgiadis and
Jarocinski (2023), and authors calculations.
Note: The left-hand chart relates the estimated peak response of EMEs’ financial conditions to
the average vulnerability index during 2007-2022. The right-hand chart relates the estimated peak
response of EMEs’ industrial production to the average vulnerability index in 2000-2022.
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B Robustness figures

Figure B.1: Impact of US pure monetary policy shocks on EMEs
(percentage points at selected horizons)

Sources: Haver Analytics, Refinitiv Datastream, Jarociński and Karadi (2020), Georgiadis and
Jarocinski (2023), and authors calculations.
Note: The x-axis shows the responses of each dependent variable at different horizons. In a local
projection’s framework, we use monthly data for the period January 2000 (March 2007 for FCI
due to data availability) to November 2022 and run regressions separately for 14 EMEs. Median
estimate is denoted by the blue dot, grey shaded area shows range of estimates between 25th and
75th percentile of the pool of EMEs. In the left-hand panel, higher values indicate tighter financial
conditions. Responses have been scaled to show the impact of a US pure monetary policy shock
that results in a 1 standard deviation change in the yield of the underlying financial instrument
(5-year US Treasury bonds).

(peak responses in percentage points)
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Figure B.2: The impact of US pure monetary policy shocks on EMEs by level of
vulnerability
(peak responses in percentage points)

Sources: Haver Analytics, Refinitiv Datastream, Jarociński and Karadi (2020), Georgiadis and
Jarocinski (2023), and authors calculations.
Note: This chart shows the responses of dependent variables in log terms for economies with
differing levels of vulnerability. Using a monthly state-dependent local projections framework
(based on Auerbach and Gorodnichenko (2013)), we report median estimates for the baseline
specification (blue dots), a high-vulnerability state (red dots) and a low-vulnerability state (green
dots). The grey bars show the interquartile ranges, indicating the heterogeneity of responses. In
the left-hand panel, higher values indicate tighter financial conditions. Responses have been scaled
to show the impact of a US pure monetary policy shock that results in a 1 standard deviation
change in the yield of the underlying financial instrument (5-year US Treasury bonds).
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Figure B.3: The impact of US pure monetary policy shock on EMEs by monetary
policy stance relative to estimated monetary policy reaction function
(peak responses in percentage points)

Sources: Haver Analytics, Refinitiv Datastream, Jarociński and Karadi (2020), Georgiadis and
Jarocinski (2023), and authors calculations.
Note: This chart shows the responses of dependent variables in log terms depending on economies’
monetary policy stances relative to their central bank reaction functions. Using a monthly state-
dependent local projections framework (Auerbach and Gorodnichenko (2013)), we report median
estimates for the baseline specification (blue dots), a state where policy rates are below the
levels implied by central bank reaction functions (red dots) and a state where policy rates are
above the levels implied by central bank reaction functions (green dots). The grey bars show
the interquartile ranges, indicating the heterogeneity of responses. In the left-hand panel, higher
values denote tighter financial conditions. Responses have been scaled to show the impact of
a US pure monetary policy shock that results in a 1 standard deviation change in the yield of
the underlying financial instrument (5-year US Treasury bonds). Due to data availability on the
central bank reaction function, the EMEs conform a pool of 12 countries and estimation starts in
January 2005.
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Figure B.4: Alternative domestic monetary policy stance metric for EMEs
(index)

Sources: Haver Analytics, Refinitiv Datastream and authors calculations.
Note: This index is constructed as the difference between (i) the EME’s actual policy rate and
(ii) the policy rate implied by a standard Taylor rule as described in Section 4.2. The sample
comprises 11 EMEs (Brazil, Chile, China, Hungary, Mexico, Poland, Russia, South Africa, South
Korea, Thailand and Türkiye). The sample is smaller owing to the availability of data required to
estimate Taylor rules. Positive values mean that monetary policy is tighter than the Taylor rule
would imply, and vice versa.
Last observation: November 2022.
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Figure B.5: The impact of US pure monetary policy shocks on EMEs by alternative
monetary policy stance
(percentage points)

(a) Financial conditions

(b) Industrial production

(c) Consumer prices

Sources: Haver Analytics, Refinitiv Datastream, Jarociński and Karadi (2020) and authors cal-
culations.
Note: The chart shows the impulse responses of each dependent variable at different horizons
(x-axis) with differing alternative domestic monetary policy stances. Using a monthly state-
dependent panel local projections framework (Jan-2005 - Nov-2022 for all target variables besides
financial conditions where the sample starts in Mar-2007), we report estimates for states where
policy rates are below the levels implied by a Taylor rule (red lines) and where policy rates are
above the levels implied by a Taylor rule (green lines). The shaded areas show the 68% percent
confidence intervals. For financial conditions, higher values indicate tighter financial conditions.
Due to data availability on the central bank reaction function, the EMEs conform a pool of 11
countries. Responses have been scaled to show the impact of a US pure monetary policy shock
that results in a 1 standard deviation change in the yield of the underlying financial instrument
(5-year US Treasury bonds).
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Figure B.6: Monetary policy transparency metric for EMEs
(index)

Sources: Dincer et al. (2022) and authors calculations.
Note: The index captures 5 broad dimensions of transparency in central banks (i) political trans-
parency refers to openness about policy objective, (ii) economic transparency refers to the eco-
nomic information used in the formulation of monetary policy, (iii) procedural transparency refers
to the manner in which monetary policy decisions are reached, (iv) policy transparency captures
whether or not the central bank promptly discloses its policy decisions and provides the associ-
ated explanation and rationale, and whether or not it provides forward guidance, (v) operational
transparency refers to the information the central bank provides about problems of policy im-
plementation and execution. To be able to run the local projection regressions at our baseline
frequency (monthly) we linearly interpolate the annual data points of the index.
Last observation: December 2019.

ECB Working Paper Series No 29xx 41



Figure B.7: The impact of US pure monetary policy shocks on EMEs by level of central
bank transparency
(percentage points)

(a) Financial conditions

(b) Industrial production

(c) Consumer prices

Sources: Haver Analytics, Refinitiv Datastream, Jarociński and Karadi (2020) and authors cal-
culations.
Note: The chart shows the impulse responses of each dependent variable at different horizons
(x-axis) with differing domestic monetary policy transparency levels. Using a monthly state-
dependent panel local projections framework (Jan-2000 - Dec-2019 for all target variables besides
financial conditions where the sample starts in Mar-2007), we report estimates for states where
central banks are historically less transparent (red lines) and more transparent (green lines). The
shaded areas show the 68% percent confidence intervals. For financial conditions, higher values
indicate tighter financial conditions. Responses have been scaled to show the impact of a US pure
monetary policy shock that results in a 1 standard deviation change in the yield of the underlying
financial instrument (5-year US Treasury bonds).
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Figure B.8: Implications of using different modelling approaches for state-dependent
analysis: illustration for the vulnerability states
(index)

Sources: Georgiadis and Jarocinski (2023) and authors calculations.
Note: This chart shows the effect modelling the source of asymmetry in responses using a dummy
variable or a smooth-transition approach. We take the vulnerability index for the median EME
of our sample as an illustrative example. After fitting the logistic function in the state variable
(i.e., vulnerability index), the parameter γ governs how smooth the transition is between both
states. When γ is large, the transition is abrupt as in the case of a dummy variable (limiting case).
When γ takes a smaller value, the transition is smoother and captures better the persistence of
the underlying vulnerability index. The grey line delimits the periods when the economy is one
of the two states.
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Figure B.9: Effect on the state-dependent impulse responses of endogenous variables
depending on the choice of γ
(percentage points)

(a) Financial conditions

(b) Industrial production

(c) Consumer prices

Sources: Authors calculations.
Note: This chart shows the effect of the parameter γ on the state-dependent impulse responses.
We compare γ = 1, 2, 5, 10 where the higher values correspond to a more abrupt transition between
states (resembling the effect of having a dummy variable instead of a logistic function).

ECB Working Paper Series No 29xx 44











Acknowledgements 

We thank Georgios Georgiadis, David Lodge, Bernd Schnatz, and Isabel Vansteenkiste, the participants of the 2023 ICMAIF 

conference, and an anonymous referee for useful comments and discussions. 

Any remaining errors are our own. 

Erik Andres–Escayola 

Universidad de Alicante, Alicante, Spain; email: erikignasi.andres@ua.es 

Peter McQuade 

European Central Bank, Frankfurt am Main, Germany; email: peter.mcquade@ecb.europa.eu 

Christofer Schroeder 

European Central Bank, Frankfurt am Main, Germany; email: christofer.schroeder@ecb.europa.eu 

Marcel Tirpák 

European Central Bank, Frankfurt am Main, Germany; email: marcel.tirpak@ecb.europa.eu 

© European Central Bank, 2024 

Postal address 60640 Frankfurt am Main, Germany 

Telephone +49 69 1344 0 

Website www.ecb.europa.eu 

All rights reserved. Any reproduction, publication and reprint in the form of a different publication, whether printed or produced 

electronically, in whole or in part, is permitted only with the explicit written authorisation of the ECB or the authors.  

This paper can be downloaded without charge from www.ecb.europa.eu, from the Social Science Research Network electronic library or 

from RePEc: Research Papers in Economics. Information on all of the papers published in the ECB Working Paper Series can be found 

on the ECB’s website. 

PDF ISBN 978-92-899-xxxx-x ISSN 1725-2806 doi:10.2866/xxxxxx QB-AR-23-xxx-EN-N 

mailto:erikignasi.andres@ua.es
mailto:peter.mcquade@ecb.europa.eu
mailto:christofer.schroeder@ecb.europa.eu
mailto:marcel.tirpak@ecb.europa.eu
http://www.ecb.europa.eu/
http://www.ecb.europa.eu/
http://ssrn.com/
https://ideas.repec.org/s/ecb/ecbwps.html
http://www.ecb.europa.eu/pub/research/working-papers/html/index.en.html

	What shapes spillovers from monetary policy shocks in the United States to emerging market economies?
	Abstract
	Non-technical summary
	1 Introduction
	2 Empirical model and data
	2.1 Empirical model
	2.2 Data
	2.3 Determining monetary policy stance using central banks reaction functions

	3 Results
	4 Robustness
	4.1 Individual country results
	4.2 Monetary policy stance relative to Taylor rule
	4.3 Central bank transparency
	4.4 Modelling state-dependency

	5 Conclusion
	References
	Appendix
	A Additional figures
	B Robustness figures
	C Data details

	Acknowledgements & Imprint




