BBS i‘V’ COPENHAGEN BUSINESS SCHOOL

HANDELSHAJSKOLEN

Central Bank Communication and the Yield Curve

Leombroni, Matteo; Vedolin, Andrea; Venter, Gyuri; Whelan, Paul

Document Version
Accepted author manuscript

Published in:
Journal of Financial Economics

DOI:
10.1016/j.jfineco.2021.04.036

Publication date:
2021

License
CC BY-NC-ND

Citation for published version (APA):
Leombroni, M., Vedolin, A., Venter, G., & Whelan, P. (2021). Central Bank Communication and the Yield Curve.
Journal of Financial Economics, 141(3), 860-880. https://doi.org/10.1016/.jfineco.2021.04.036

Link to publication in CBS Research Portal

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

Take down policy
If you believe that this document breaches copyright please contact us (research.lib@cbs.dk) providing details, and we will remove access to
the work immediately and investigate your claim.

Download date: 04. Jul. 2025

A\,

u AMBA C)CEMS P L M

ACCREDITED



https://doi.org/10.1016/j.jfineco.2021.04.036
https://doi.org/10.1016/j.jfineco.2021.04.036
https://research.cbs.dk/en/publications/e65cc21c-b1c4-4e7a-822b-a73aa2829fca

Central Bank Communication and the Yield Curve

Journal Pre-proof

Central Bank Communication and the Yield Curve

Matteo Leombroni, Andrea Vedolin, Gyuri Venter, Paul Whelan

Pl S0304-405X(21)00166-5 =l — -
DOI: https://doi.org/10.1016/j.jfineco.2021.04.036 e e e e
Reference: FINEC 3377 :
To appear in: Journal of Financial Economics

Received date: 16 April 2020

Revised date: 27 May 2020

Accepted date: 7 June 2020

Please cite this article as: Matteo Leombroni, Andrea Vedolin, Gyuri Venter, Paul Whelan, Cen-
tral Bank Communication and the Yield Curve, Journal of Financial Economics (2021), doi:
https://doi.org/10.1016/j.jffineco.2021.04.036

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published
in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

(© 2021 Published by Elsevier B.V.


https://doi.org/10.1016/j.jfineco.2021.04.036
https://doi.org/10.1016/j.jfineco.2021.04.036

Journal Pre-proof

Central Bank Communication and the Yield Curve™

Matteo Leombroni®, Andrea Vedolin®, Gyuri Venter®, Paul Whelan®*

“Department of Economics, Stanford University, 579 Jane Stanford Way, Stanford, CA, 94305, USA
"NBER, CEPR, and Questrom School of Business, Boston University, 595 Commonwealth Avenue, Boston, MA, 02118, USA
“Warwick Business School, Warwick University, Coventry, CV4 7AL, UK
4Department of Finance, Copenhagen Business School, Solbjerg Plads 3, 2000 Frederiksberg, Denmark

Abstract

In this paper, we argue that monetary policy in the form of central bank communication can shape long-term interest
rates by changing risk premia. Using high-frequency movements of default-free rates and equity, we show that
monetary policy communications by the European Central Bank on regular announcement days led to a significant
yield spread between peripheral and core countries during the European sovereign debt crisis by increasing credit risk
premia. We also show that central bank communication has a powerful impact on the yield curve outside regular
monetary policy days. We interpret these findings through the lens of a model linking information embedded in central
bank communication to sovereign yields.

JEL classification: E43, ES8, G12

Keywords: Interest rates, Monetary policy, Central bank communication, Eurozone

1. Introduction

The financial turmoil of 2007-2008 and the subsequent European debt crisis have fueled a lively debate about the
role of central banks in controlling long-term interest rates. In this paper, we argue that monetary policy communication
by central banks can have a dramatic impact on long-term interest rates via a risk premium channel. We establish this
claim by showing that monetary policy communications by the European Central Bank (ECB) led to a significant yield
spread between peripheral (Italy and Spain) and core (Germany and France) countries during the European sovereign
debt crisis by increasing credit risk premia.

Fig. 1 displays cumulative changes in ten-year core and peripheral sovereign yields between 2001 and 2015 on
regular ECB monetary policy meeting days, that is, days when the ECB sets the key interest rates for the euro area. The
plot shows that while core and peripheral yields moved one-for-one on these days before 2009, after the onset of the
European debt crisis yields diverged, leading to a significant spread. Importantly, this spread emerged during a period

when a series of unconventional measures were implemented to reduce it.!
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Using high-frequency movements of default-free rates and an equity index, we show that monetary policy
communications conducted by the ECB on regular announcement days were responsible for the pattern shown in
Fig. 1 by increasing credit risk premia. These increases were economically sizable and, at the very least, amplified
sovereign yield volatility, making it harder for the ECB to succeed in reducing peripheral yields faster. However,
we also show that speeches by the ECB president outside the regular monetary policy announcements significantly
decreased the peripheral-core spread and, together with the announcements of unconventional policies, led to a sizable
reduction in the yield spread. Taken together, our findings provide novel evidence that monetary policy in the form of

central bank communication can impact long-term interest rates by changing risk premia.

Our empirical strategy exploits two key features of monetary policy announcements in the eurozone. First, the
ECB’s protocol for announcing monetary policy decisions allows us to disentangle the component of the policy
announcement that contains new information about the future path of interest rates or credit risk—what we refer to
as communication shocks—from the announcement of the short-term interest rate. Second, the fact that (current and
future) short-term interest rates are common across all eurozone countries implies that any change in yield spreads in
response to communication shocks must be due to changes in risk premia as opposed to changes in expectations of
future short-term interest rates or term premia.

We start our analysis by developing a theoretical framework that highlights how central bank communication affects
risk premia. We consider a currency union of multiple countries, representing the eurozone. In the model, central
bank communication has two dimensions: one about the intended future path of interest rates (forward guidance) and
the other about additional policies, such as asset purchases, liquidity supports, or lending and refinancing operations.
The two shocks drive investors’ perceived probability of a credit event, such as a peripheral default or the breakup
of the eurozone, and hence impact the premia they demand on risky assets such as sovereign bonds and equity. This
mechanism is based on the premise that market participants have imprecise knowledge about either the central bank’s
reaction function, such as when it would introduce unconventional policies, or about its private signals, as in Romer
and Romer (2000) and Nakamura and Steinsson (2018). Then, asset price movements around announcements are
informative about market participants’ reaction to the new information embedded in these announcements.

The framework first formalizes how to identify interest rate communication shocks (also referred to as forward
guidance shocks) from changes in risk-free money market rates around communication events. Further, if equity is also
expected to respond to a peripheral default, the equity reaction that is orthogonal to interest rate shocks is informative
about risk premia and provides an identification of pure risk premium shocks of monetary policy communication.

The model also provides hypotheses about the impact of these two types of shocks on sovereign yields. A negative
forward guidance shock decreases bond yields uniformly across all sovereigns by signaling lower future interest rates
than what the market expected but at the same time can also increase the required risk premium on all sovereign
debt, dampening the effect of the expectation channel. A negative pure risk premium shock, on the other hand,
increases credit-risky sovereign yields. Overall, interest rate and risk premium shocks can help explain the difference
in peripheral and core yield reactions to monetary policy communication.

To perform our empirical analysis, we extract the two monetary policy shocks on ECB announcement days using
high-frequency data on money market rates and an equity index. Because the timing of the press conferences is known
precisely, we can identify surprises related to the future path of short-term rates using changes in risk-free interest rates
with different maturities. Equity returns, also sampled during ECB press conferences, allow us to extract shocks that
are informative about the probability of a future default in the euro area.

With the two communication shocks in hand, we test the model predictions and show a number of novel results
regarding eurozone yields. First, for our main result, we split our sample into pre-sovereign debt crisis (January 2001
to November 2009, 100 observations) and sovereign debt crisis (December 2009 to December 2014, 61 observations)
periods separately. We find that precrisis ECB communication affected bond yields of euro-area countries uniformly.
However, we find that, during the crisis, peripheral yields’ response to interest rate shocks became muted, while
core yields continued to react strongly. Further, while the effect of risk premium shocks was negligible precrisis, they
became the dominant force driving yield spreads afterwards. We find that interest rate and risk premium shocks explain
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around 40% of changes in ten-year yield spreads, with risk premium shocks being responsible for the majority of this
variation.

Second, using rolling regressions, we confirm that the effect of central bank communication about forward guidance
on peripheral bond yields declined during the crisis period, while risk premium shocks became increasingly important
in driving up yield spreads. Taking into account only scheduled announcement days, we find that central bank
communication was responsible for a significant wedge that, at its peak around the end of 2013, represented 25%
of the total ten-year yield spread. This finding is important since it coincides with a period when unconventional
measures were implemented to reduce spreads.

The dramatic difference between the effect of monetary policy communications in the precrisis and crisis periods
is in line with two distinct regimes in our model and relates to the literature that links the European debt crisis to
self-fulfilling beliefs and multiple equilibria; see, for example, Corsetti and Dedola (2016), Bocola and Dovis (2019),
and Lorenzoni and Werning (2019). According to this interpretation, the period before late 2009 featured a small
probability of a credit event and a low sensitivity of this probability to ECB communication shocks. In contrast, after
December 2009, negative risk premia shocks, signaling a lower probability of the introduction of necessary “save the
euro” policies, increased agents’ perceived probability of a credit event significantly, which in turn drove yield spreads
up even further.

Third, we study the link between central bank communication shocks and credit risk premia and show highly
significant effects on sovereign credit default swaps (CDSs) and, most importantly, their spread. This finding further
corroborates our interpretation of risk premium shocks as being informative about the likelihood of a peripheral default.

Fourth, we investigate whether our results are exclusive to monetary policy announcements during press conferences
or can be extended to central bank communication more generally—one of the most prominent being ECB President
Draghi’s “whatever it takes” speech in 2012 that immediately collapsed the peripheral-core spread and led to a rally
in stock markets. To answer this question and to go beyond anecdotal evidence, we construct interest rate and risk
premium shocks during speeches by ECB presidents akin to the procedure around monetary policy press conferences.
Using these shocks, we rerun our main analysis and find patterns strikingly similar to standard monetary policy
communication. While interest rate and risk premium shocks have no significant effect on the yield spread before
2010, in the crisis period both shocks explain around 35% of the variation of the yield spread on days when ECB
presidents give speeches. These results relate to the broader notion that risk premia due to monetary policy can also be
earned outside standard monetary policy announcement days; see, for example, Neuhierl and Weber (2019). Moreover,
we show that ECB president speeches led to a significant reduction in the peripheral-core spread, offsetting the increase
in spreads observed on regular ECB announcement days. This effect on the spread is further strengthened once we take
into account announcements of unconventional policies: the overall effect—once we combine all announcement and
speeches—was a sizable reduction of the yield spread. These results stress the relevance of taking into account central
bank communication outside regular announcement dates.

Fifth, we extend our analysis to the period after the introduction of the ECB Quantitative Easing program. To
this end, we reestimate our baseline regressions for an extended sample period between 2015-2018 and include a
Quantitative Easing (QE)-related policy shock that we construct following Swanson (2018) and Altavilla et al. (2019).
We find that the power of interest rate communication shocks returned to the precrisis level: estimated coefficients are
highly statistically significant, and these communication shocks can explain more than 60% of the variation in both
core and peripheral yields. We therefore conclude that the introduction of unconventional monetary policies such as
QE resurrected the power of monetary policy communication about interest rates by reducing its risk premium effect.

We perform a number of robustness checks to challenge our main finding by including macroeconomic
announcements, changing the sampling frequencies of our left- and right-hand variables, and considering alternative
risk premium shocks. Taken together, our findings illustrate that central bank communication can have significant
effects on asset prices via a risk premium channel during and outside anticipated monetary policy announcements.

A large literature in macro-finance studies the effects of the US Federal Reserve’s monetary policy on the
cross-section of assets and market variables such as long-term real and nominal interest rates, equity returns, volatility,
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and mortgage issuance; see, for example, Fama (2013), Hanson and Stein (2015), Boyarchenko, Haddad and Plosser
(2017), Hanson, Lucca and Wright (2020), and Neuhierl and Weber (2019). While our approach is similar in spirit,
we complement the above literature along at least two dimensions. First, we highlight the role of monetary policy to
influence markets beyond the standard stance of conventional monetary policy and affect credit risk premia instead of
term premia. Second, the unique setting for the transmission of monetary policy in the eurozone allows us to study
central bank communication separately from policy action.

An important literature studies the ECB’s action during the European debt crisis. For example, Rogers, Scotti and
Wright (2014), Fratzscher, Lo Duca and Straub (2016), Haitsma, Unalmis and de Haan (2016), Koijen et al. (2017,
2021), Krishnamurthy, Nagel and Vissing-Jorgensen (2018), and De Santis (2019) all show that the unconventional
policies of the ECB successfully eased financial conditions in peripheral countries. In contrast to these papers, we
study regular monetary policy days, and our focus is on the different dimensions of central bank communication.
Further, our long time series enables us to show structural breaks in the effect these shocks have on the sovereign
yield spread. We also extend our study from regular ECB monetary policy meeting days to president speeches more

generally.

The framework that guides our empirical approach is also linked to a literature that explores belief-driven equilibria
around the European sovereign debt crisis; see, for example, Corsetti and Dedola (2016), Bocola and Dovis (2019),
Lorenzoni and Werning (2019), and Bacchetta, Perazzi and van Wincoop (2020). We complement this theoretical
literature by providing empirical evidence for a risk premium channel of monetary policy that arises in the “bad
equilibria” of these models.

Our paper is also related to the literature that explores the signaling channel of monetary policy: policymakers’
actions reveal their private knowledge to market participants, which in turn can have real economic effects; see, for
example, Romer and Romer (2000), Campbell et al. (2016), and Nakamura and Steinsson (2018).2 We add to this
literature by extracting two distinct policy shocks that differentiate between standard interest rate shocks and news
related to additional policies that, in the eurozone setting, manifest as credit risk shocks. Different from this literature,
we also argue that our additional policy shocks (or risk premium shocks) can capture not only superior signals directly
about macroeconomic variables but also information about the implementation of unconventional policies (or the lack

thereof), which in turn naturally affect the macroeconomy.

Our identification of ECB communication shocks partially follows Brand, Buncic and Turunen (2010), who study
the effect of monetary policy on eurozone money market rates; see also Altavilla et al. (2019). Our paper is different
from theirs along several dimensions. First and foremost, we use not only money market rates but also equity returns
to extract two distinct channels of central bank communication, and we show that shocks driving credit risk premia
have a much more significant role in explaining sovereign yields than the traditional interest rate shocks since 2009.
Second, we study the cross-sectional differences in yield reaction to communication during the European sovereign
debt crisis, which is outside the sample period of Brand, Buncic and Turunen (2010) and is not considered by Altavilla
et al. (2019). Third, we show a more general link between central bank communication and asset prices that is also

present when ECB presidents give speeches.

The rest of the paper is organized as follows. Section 2 provides a simple theoretical framework to study the
impact of monetary policy communication on sovereign yields. Section 3 presents the various data sources used.
Section 4 describes the institutional setting of ECB monetary policy announcements and outlines the identification of
communication shocks. We present our main empirical findings and perform various robustness checks in Sections
5-7. An Online Appendix gathers additional results omitted from the main paper.

2Ellingsen and Soderstrom (2001), Woodford (2012), Campbell et al. (2012), Gertler and Karadi (2015), Tang (2015), Melosi (2016),
Miranda-Agrippino and Ricco (2020), Ai and Bansal (2018), Hansen, McMahon and Tong (2019), Laarits (2019), Andrade et al. (2019), and
Jarocinski and Karadi (2020), among others, discuss further aspects of monetary policy signaling. See also Ehrmann and Fratzscher (2005), Lucca
and Trebbi (2011), Schmeling and Wagner (2019), and Neuhierl and Weber (2019), who study the link between central bank tone and asset returns.
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2. Theoretical framework and main implications

Our main premise is that monetary policy communication drives market participants’ beliefs about the future path
of interest rates as well as the implementation of additional policies, and we build a reduced-form model to study
the cross-sectional impact of central bank communication on asset prices. Below we describe the model, highlight
the mechanism we have in mind, describe how to identify central bank communication shocks, and derive testable
predictions. The formal model itself is delegated to the Online Appendix.

While the main mechanism applies in general, to accommodate our empirical application and provide testable
implications, we set up a modeling framework that can represent the euro area. For this purpose, we consider a currency
union of multiple countries and think about a representative agent that trades default-free assets (e.g. overnight indexed
swap (OIS) rates), defaultable sovereign bonds in each country, and an aggregate equity index of the eurozone.

The central bank (the ECB) has two roles in this economy: it sets the target short rate and communicates to
market participants. We posit that central bank communication provides information about future short rates (forward
guidance) and additional policies. Our main interpretation of the latter type is signals about the implementation of
asset purchase programs or the lack thereof.> Market participants, in turn, update their beliefs about the probability of
credit events that we think of as sovereign (mainly peripheral) defaults, or the breakup of the eurozone. In particular,
we would expect credit risk to increase and future equity cash flows to decrease if the ECB signals lower future interest
rates because the macroeconomy needs further stimulus, and if market participants find that either the probability or
the scope of future asset purchase programs is insufficient.

In equilibrium, expected excess returns on all assets must compensate investors for the risk they bear: for default-free
bonds, this is only interest rate risk, whereas sovereign bonds and equity have risk premia that increase in the probability
of a credit event and the loss given a credit event (see, e.g., Duffie and Singleton, 1999). As a result, if and only
if monetary policy communication is informative about the probability of the credit event and market participants
consider peripheral countries (Greece, Italy, Ireland, Portugal, and Spain) weaker/credit-riskier than core countries
such as Germany or France, the risk premium on the former are larger than on the latter; otherwise, there should be no
difference.

Consider now high-frequency intervals around communication events such as ECB press conferences when all
noncommunication shocks of the model are negligible. Our framework implies that one can identify shocks to the
future path of interest rates from default-free rate changes in these narrow intervals; we will denote these by IR.
Moreover, the impact of additional policy shocks can be identified by orthogonalizing high-frequency equity returns
with respect to default-free yield changes and taking the residual; we denote these by U.

The above setting has a series of implications about the effect of central bank communication shocks /R and U on
the cross-section of sovereign yields. First, we show that sovereign yields of core countries react more to ECB forward
guidance shocks than peripherals. Sovereign bond yields are the average expected returns earned through the lifetime
of bonds, which equal expected future risk-free rates and risk premia. Therefore, communication shocks about the
future path of monetary policy can affect bond yields via two channels.

On the one hand, forward guidance shocks provide information about future short rates, so a negative /R shock
decreases all bond yields, and this effect is uniform across all countries because they share the same short rate process.
On the other hand, innovations to the future path of interest rates also affect the perceived probability of the credit event:
an announcement that policy rates will be low for longer can increase the probability of default by raising the market
value of current liabilities and making it less profitable for bondholders to roll over sovereign debt, and it can also be
interpreted as a signal of weaker future fundamentals (e.g., output or unemployment). These mechanisms increase the

risk premia on credit-risky assets such as sovereign bonds.

3This interpretation is consistent with the idea that monetary policy shocks are surprises about the central bank’s reaction to publicly available
information, as in Bauer and Swanson (2020). Alternatively, the standard macro literature models central bank communication as revealing the
bank’s private information about exogenous macro fundamentals such as GDP growth, industrial production, or unemployment to the public; see, for
example, Romer and Romer (2000), Campbell et al. (2016), and Nakamura and Steinsson (2018), among others. While both channels are consistent
with our formal model, we focus on the first interpretation due to the time period and the eurozone setting that we study.
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Because the expectation channel is identical for all countries and the risk premium channel counteracts it, core yields
are overall more responsive to interest rate shocks than peripheral yields. Intuitively, German and other core bonds,
even in turbulent times, tend to feature small risk premia and thus interest rate shocks have an overall positive impact
on their yields. In contrast, in stressful periods the risk premium channel on peripheral bonds can be strong enough to
dominate the expectation channel and lead to negligible or even negative overall /R multipliers.

A second result is that negative news about ECB policies, U < 0, increase the perceived probability of the credit
event and hence the required risk premia; this raises sovereign yields, especially for peripheral countries. Since these
additional policy shocks have no expectation effect via influencing future short rates, we refer to them as pure risk
premium shocks in the rest of the paper.

Notice that the described risk premium channel crucially depends on the sensitivity of market participants’ perceived
probability to monetary policy shocks. While we take these parameters of the model as given, their value can change
across different regimes. In normal times, when the eurozone is in sound economic and financial condition, we
would expect monetary policy communication to have a small effect on credit risk, and as a result, all sovereign
bonds react to forward guidance shocks and feature small risk premia. On the other hand, in more turbulent (crisis)
times, perceived credit risk is more sensitive to ECB communication. In turn, peripheral sovereign yields can stop
reacting to conventional monetary policy, and negative additional policy shocks, which signal a lower probability of
the introduction of policies investors deem necessary, drive up the perceived probability of a credit event, further raising
yield spreads.

We summarize the above predictions in the following hypotheses:

Hypothesis 1. In normal times, /R (forward guidance) communication shocks have a positive and uniform impact on
all sovereign yields. In crisis times, they have a positive effect on core yields, and a smaller or even negative impact on
peripheral yields.

Hypothesis 2. In normal times, U (risk premium) communication shocks have a negligible effect on sovereign yields.
In crisis times, they have a negative impact on all sovereign yields, which is larger in absolute value for peripheral
yields.

While these predictions are intuitive, it is important to show that they are consistent with a rational framework. For
this purpose, we build a reduced-form model of the impact of central bank communication on asset prices in the Online

Appendix. In what follows, we perform empirical tests suggested by Hypotheses 1 and 2.

3. Data

Interest Rates Swaps. From Reuters Datascope we collect real-time quotes of overnight index swap rates with
maturities ranging between 1 and 12 months and swap rates, written on the 6-month Euribor, with maturities ranging
between 2 and 10 years.

Equity. Additionally, from Reuters Datascope, we obtain high-frequency data on EuroStoxx 50 futures. We use futures
data instead of the cash index since futures markets are far more liquid than cash markets. Futures returns are computed
on the most liquid (highest volume) contract, which is normally the front month, or, in expiration months, the next to

delivery.

Sovereign bond yields. We use daily zero-coupon bond yields of Germany, France, Italy, and Spain, with maturities
ranging between three months and ten years, available from Bloomberg. We focus on these four countries as both bond
and CDS data coverage for these countries is reliable, and together they account for about 76% of the total GDP of the
eurozone. We also use high-frequency bond yields of the same set of countries available from Reuters Datascope.

Credit risk. To measure the credit risk of each country, we use US dollar-denominated credit default swaps sourced
from Markit.
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News. For aggregate macroeconomic news about the eurozone, we rely on now-casts of current euro-area GDP.
Now-casts are based on a dynamic factor model (see, e.g., Giannone, Reichlin and Small, 2008) to predict current
and next quarter GDP growth and use a large and heterogeneous set of predictors, including both “hard” and “soft”
data, ranging from unemployment statistics to consumer surveys. We use changes in the now-casting predictions

between two ECB meetings to proxy for all relevant economic news released within this period.

Announcement dates. Our main sample period runs from 1 January, 2001 to 31 December, 2014. Since January 2015,
the press release of the ECB Governing Council policy decision refers to current and future unconventional policy
measures too; see the details in Section 4. In addition, January 2015 also marks the beginning of the ECB publishing
its monetary policy deliberations. Thus, our main period of interest ends in December 2014 to keep our identification
clean. We discuss the impact of the introduction of the Asset Purchase Programme in January 2015 in Section 7.
During the 2001-2015 period, there is approximately one ECB meeting per month, except for in years 2001 and 2008,
with 22 and 13 meetings, respectively. From the 179 announcement days, we exclude 18 that were either not followed
by a press conference or were unscheduled; these are summarized in the Online Appendix. Our final sample thus
consists of 161 announcement days: 18 days when the main refinancing rate was cut, 11 days when the rate was raised,
and 132 meetings with no change.

ECB president speeches. We combine data on ECB president speeches from Bloomberg calendar, Bloomberg news,
and the ECB website for the 2001 to 2015 period. The Bloomberg economic calendar lists all speeches performed by
the ECB president together with the date of the speech. We then match the list of speeches provided by Bloomberg with
information from the ECB website, which provides the transcript for a set of speeches. For the purpose of our paper,
we only use speeches that were covered both by the Bloomberg calendar and by the ECB website. We filter out a small
number of speeches such as award ceremonies, openings of museums, and book fairs that were clearly not discussing
monetary policy-related issues. Finally, using the Bloomberg news database, we collect the time stamp for the first
news of the day that is related to the speech, focusing only on speeches held during typical market trading hours, that
is, between 09:00 and 18:00 Central European Time (CET). This leaves us with 219 ECB president speeches.

4. ECB Governing Council meetings and policy shocks

A large empirical literature extracts monetary policy shocks from money market rates. We follow the approach
of Brand, Buncic and Turunen (2010) based on high-frequency identification, which exploits the fact that the ECB
conducts the target rate announcement and the press conference at different points in time. This allows a simple yet
clean separation of monetary policy action vis-a-vis communication.

Fig. 2 illustrates the timeline of events on days of the meetings of the ECB Governing Council. At 13:45 CET, the
ECB publishes a press release announcing its policy rate decision, that is, the minimum bid rate for the main refinancing
operations of the Eurosystem. Then at 14:30 CET, the ECB president and vice president hold a press conference, during
which they discuss the future path of monetary policy (forward guidance on interest rates) and the state of the eurozone
economy. As our focus is on the effect of ECB communication on asset prices, to allow sufficient time for the market to
reflect on rate decisions and information, we define our communication window starting at 14:25 and ending at 15:30

CET, 40 minutes after the press conference finishes.
[ Insert Figure 2 here ]

The press conference begins with an introductory statement, whose structure has remained the same since the
inception of the ECB: it contains (i) a summary of the ECB’s monetary policy decision and balance of risks to
price stability and, since July 2013, an open-ended forward guidance; (ii) a discussion of both real and monetary
developments in the euro area; and (iii) a conclusion with some considerations on fiscal policy and structural reforms.
The press conference then continues with a question-and-answer session. Central bank communication therefore not

only reveals information about future interest rates but also about the state of the economy. In the following, we draw on
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the joint dynamics of default-free interest rates and equity during the 1-hour-and-45-minute press conference window
to capture the multidimensional nature of communication, as described by our theoretical framework.

We form a single composite forward guidance shock from swap rates. Specifically, we measure changes in swap
rates with maturities ranging between one month and ten years over the press conference window and then estimate
latent factors via principal component analysis on the covariance matrix of the 161 (number of announcements) x 21
(maturities) matrix of rate changes. We find that the first principal component explains more than 86%, and the first
two principal components together explain more than 93% of the total variation. To assess the economic significance
of these factors, we regress zero-coupon rate changes, bootstrapped from swap rate changes, on the first and second
principal components. Our regressions reveal that almost all of the variation in bond yields is captured by the first
principal component and the second factor has very little impact on yield changes during the communication window.
Thus, we take PC| as our proxy for the default-free interest rate communication shock, denoted by IR.

The equity response, EQ, is simply computed as the log return of the most liquid EuroStoxx 50 futures contract
during the same window used to estimate the forward guidance shock. To disentangle the effect of shocks to risk
premia that is independent of default-free interest rate shocks, we then estimate an orthogonal component via ordinary
least squares (OLS):*

EQ,=a+DbIR; +&. (D)

In our analysis, we orthogonalize equity shocks with respect to the interest rate shock using the full sample period;
however, our results remain the same if we orthogonalize with respect to the different periods. Thus, we obtain pure
risk premium shocks by

U =EQ,—a~-blR, )

where @ and b are the OLS point estimates from (1).

Fig. 3 plots the time series of our estimated communication shocks, and Table 1 presents summary statistics for the
full sample and the two subsamples. For the full sample, the interest rate shock is slightly negative at -0.20 basis points
(bps), on average (U shocks are zero mean by construction), and the volatility of risk premium shocks is around 23
times larger than for interest rate shocks. Comparing pre- and post-December 2009 summary statistics, we find that
many characteristics are stable across subsamples. However, the risk premium shocks become more negative as well
as more volatile over time.

[ Insert Table 1 and Figures 3 and 4 here ]

To motivate our approach, we discuss the events and corresponding shocks on two particular days of our sample.
On 4 August, 2011, the ECB Governing Council decided to keep interest rates on hold after a previous hike in July,
causing market participants to revise down their beliefs about the future path of the policy rate. This resulted in a
drop in interest rates, corresponding to a -11bp IR shock, an approximately 3.5 standard deviation surprise—the largest
dovish shock in the crisis period.

Fig. 4 shows the reaction of bond and stock markets during the ECB press conference of 2 August, 2012, exactly
one week after ECB President Draghi’s famous “whatever it takes” speech. During the meeting, the ECB Governing
Council decided that “it may undertake outright open market operations of a size adequate to reach its objective.” As
a result, the spread between peripheral and core ten-year yields experienced the largest one-day increase on any day
between 2009 and 2015 (53bps), because after the speech on 26 July, 2012, the market was expecting nothing short
of an announcement of QE.> Fig. 4 shows that while the two-year swap rate did not change significantly, EuroStoxx

“In the Online Appendix we present estimated coefficients for (1) and a similar, multivariate specification that includes the first five principal
components of swap rates for three sample periods (full sample, precrisis, and crisis). Our estimates show that for all sample periods, there is a
low correlation between equity returns and IR, and the maximum R? is 12%. Interestingly, unlike Bernanke and Kuttner (2005) for Federal Open
Market Committee (FOMC) meetings, we find that /R shocks have, on average, a positive impact on equity returns around ECB press conferences
that increases over time, although all estimates are insignificant.

SThe press headline that day read “ECB disappoints. The council is clearly not in agreement on what can or will be deployed, and there are
clearly a number of council members who are making further ECB action contingent on governments delivering on their side of the equation and
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futures dropped by 2.66% during the first half of the press conference. We measure the pure risk premium shock of
this conference at -247bps, which corresponds to a three standard deviation surprise—the largest negative U shock in
the sample.

Our proposed economic channel links the information embedded in central bank communication to these swap,
equity, and sovereign yield changes. In the following, we study their relation more formally and use the above two
numerical examples, IR = -11bps and U = -247bps, to illustrate the economic significance of our results.

5. Central bank communication and sovereign yields

5.1. Core versus peripheral yields

We regress daily changes of core and peripheral bond yields on /R and U shocks for the pre-sovereign debt crisis
(January 2001 to November 2009, 100 observations) and sovereign debt crisis (December 2009 to December 2014, 61
observations) periods separately.®

Yields are defined as the arithmetic average of German and French yields, and peripheral yields are defined as the
arithmetic average of Italian and Spanish yields; we report individual country regressions in the Online Appendix.
Formally, as suggested by our theoretical framework, we run

AYZt =al +b]IR, + c[U; + GZ,, 3)

where Ayj, are daily zero-coupon yield changes for i = ¢, p (core and periphery), with maturities 7 = 3,...,120
months, and we compare the obtained core and peripheral coefficients.

Fig. 5 visualizes our results. The left panels plot the effect of interest rate (upper left panel) and risk premium
shocks (lower left panel) before December 2009. We find that before the European sovereign debt crisis, coefficients
for the interest rate shock are statistically different from zero for all maturities, and estimated coefficients for core
and peripheral countries are virtually the same, indicating that monetary policy did not have a differential effect. For
example, for any negative 11bp forward guidance shock, there is an 18bp decrease in two-year bond yields and an 8bp
drop in ten-year yields for both core and peripheral countries. Pure risk premium shocks, on the other hand, do not
have a significant effect on bond yield changes as estimated coefficients are insignificant at all maturities.

[ Insert Figure 5 and Table 2 here ]

The right panels present results from the crisis subsample, the main focus of our paper. Interestingly, interest rate
shocks have a differential effect on core versus peripheral countries in this period: for core countries we find virtually
the same hump-shaped pattern as in the first part of the sample, but peripheral countries are affected much less; in fact,
estimated coefficients beyond the one-year maturity are indistinguishable from zero. In particular, we find that for any
dovish 11bp surprise, two-year core yields drop by 17bps, whereas the effect on a two-year peripheral yield is a 2bp
increase and statistically insignificant. This pattern extends to longer maturities: for ten-year bonds, the corresponding
numbers are a 10bp core drop and a 4bp peripheral increase. We can compare these numbers to those shown in the
literature for US Treasury bonds. For example, Nakamura and Steinsson (2018) find that any 100bp increase in their
policy shock (which the authors interpret as a forward guidance shock) increases ten-year Treasury yields by 38bps.

Since their largest (in absolute values) shock is a 13bp drop, this implies a Sbp decrease in ten-year yields—close to

therefore whatever the ECB does will not be QE.” When asked during the question-and-answer session, President Draghi stated that the move “was
approved unanimously today with one exception and it was not me.” Bundesbank Chief Jens Weidmann allegedly voicing his reservations about
bond buying caused uncertainty about future ECB monetary policy.

A formal analysis, following Bai and Perron (1998, 2003), identifies three break points during the 2001-2018 period. The first is in December
2009, which was the first ECB meeting where Greek default was mentioned. The second occurs mid-2012, in the run-up to the “whatever it takes”
speech of ECB President Mario Draghi. The third break, in December 2014, marks the end of our “crisis” sample, after which the ECB (i) introduced
the Public Sector Purchase Program (PSPP) and (ii) changed its communication strategy by releasing some information about unconventional policies
together with the monetary policy decision at 13:45 CET. Treating the 2009-2012 and 2012-2014 periods separately does not have a qualitative impact
on our results. Exhaustive estimation details are gathered in the Online Appendix.
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our precrisis or crisis core estimates but larger than the crisis peripheral effect. Hanson and Stein (2015) report similar
economic magnitudes for forward guidance shocks and their effects on real yields.

Estimated coefficients on risk premium shocks for core countries are insignificant at all maturities except at the
shortest maturity. For peripheral yields, however, we find highly statistically significant estimates, which increase
(in absolute value) with the maturity. To evaluate the effect of risk premium shocks on peripheral yields, we refer
to the event shown in Fig. 4: a negative 247bp pure risk premium shock increases two-year peripheral yields by
247 x 7.50/100 = 19bps and ten-year peripheral yields by 247 x 9.17/100 = 23bps.

To highlight the effect of the shocks on the yield spread, defined as the difference between peripheral and core
yields, we turn to Table 2, which presents estimated coefficients for core and peripheral countries during the crisis.
We find that interest rate shocks have a statistically significant effect on the spread for maturities ranging from two
to ten years, with the largest effect for the intermediate maturities around two years. For U shocks, we find that the
estimated coefficients are again significant for maturities ranging between two and ten years, and coefficients increase
(in absolute value) with the maturity. The last line of the table also reports the change in adjusted R* when adding the
risk premium shock to the regression. We notice that the latter contributes the majority to the variation in bond yield
changes, with its incremental R*s ranging between 1% and 32% for maturities above one year. Repeating the same
calculation as above, we find that a -11bp IR shock increases the two-year (ten-year) yield spread by 19bps (14bps),
whereas a -247bp U shock increases the two-year (ten-year) yield spread by 19bps (26bps). Therefore, while forward
guidance and risk premium shocks have approximately the same effect on two-year yields, the latter have a twice as
large impact on very long-term sovereign bond yields. This finding is also related to Altavilla et al. (2019), who find
that monetary policy shocks extracted from default-free interest rates alone have a small impact on long-term bonds
during the crisis period—we show that in this period most of the variation is risk premium related.

In a recent paper, Bauer and Swanson (2020) argue that because the Federal Reserve and market participants pay
attention to the same news, macro news are an omitted variable in regressions similar to (3), and including them drives
out monetary policy shocks, questioning the “Fed information effect” shown in Nakamura and Steinsson (2018). To
address the concern that similar mechanisms are at work in the euro area too, in the Online Appendix we revisit the
findings of Table 2 but also include changes in now-casts as a proxy, available in real time and computed from a large
panel of macroeconomic indicators, for the omitted macro news variable.” We find that controlling for news does
not affect our main result: regression coefficients are virtually the same as in Table 2, and the significance levels and
regression R’s are hardly affected. This suggests that in the case of the eurozone, central bank communication still
provides information relevant for sovereign bond pricing beyond publicly available information.

The above results indicate a regime change in terms of central bank communication from the precrisis to crisis
period that led to significantly different patterns in sovereign yields’ reaction to monetary policy shocks. In particular,
the precrisis regression coefficients are consistent with an economy in which either there are no major differences
between core and peripheral countries’ economies or monetary policy communication does not contain significant new
information about the state of the economy and hence credit risk. On the other hand, our results suggest that during
the crisis, investors paid special attention to the health of the sovereign economies, with a particularly sharp disconnect
between core (e.g., Germany and France) and peripheral economies (e.g., Italy and Spain). It is also reasonable to
assume that during this period, in case of a peripheral default or an eurozone breakup, bonds issued by peripheral
countries would have been more exposed to credit losses, potential redenomination, and liquidity risks, that is, less
valuable than bonds issued by core countries. Thus, these results confirm the predictions of Hypotheses 1-2.

The regime change around the December 2009 ECB meeting, the first one during which Greek default was
mentioned, suggests that the failure of forward guidance to impact peripheral yields and the dominance of U shocks
might not be exclusively due to worsening fundamentals. In fact, this dramatic change is consistent with the recent
literature that links the European debt crisis to self-fulfilling beliefs and multiple equilibria (see Corsetti and Dedola,

7In the Online Appendix, we also present regression results from changes in expected output of core and peripheral countries on our monetary
policy shocks and the news shock, similar to Bauer and Swanson (2020). We find that estimated coefficients for U and /R shocks are positive for
both countries. However, the coefficients are not precisely estimated: U shock coefficients, although larger for peripheral countries, are statistically
significant only for core countries, whereas IR are statistically significant only for peripheral countries.
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2016; Bocola and Dovis, 2019; Lorenzoni and Werning, 2019; and Bacchetta, Perazzi and van Wincoop, 2020, among
others). In our framework, the precrises results correspond to a “good” equilibrium in which all sovereign bonds
react to forward guidance shocks and feature small risk premia. The post-December 2009 results, on the other hand,
correspond to a “bad” equilibrium in which peripheral sovereign yields stop reacting to conventional monetary policy
and negative state-of-the-economy shocks, which signal a lower probability of the introduction of policies investors
deem necessary, drive up the perceived probability of a credit event, and yield spreads rise further and get disconnected
from fundamentals.

5.2. Communication effects in the time series

To get a better understanding of the time-series behavior of the regime change noted earlier, Fig. 6 depicts estimated
coefficients and R?s from rolling-window regressions of ten-year bond yield changes of core and peripheral countries
on interest rate (upper panels) and risk premium shocks (lower panels). We find that the effect of /R shocks on core
countries’ yields remains remarkably stable throughout the whole period as estimated coefficients wiggle around 0.8.
The effect on peripheral yields, however, starts to weaken in 2011 and becomes zero and insignificant in 2013. The
effect of U shocks is virtually the same for core and peripheral countries until 2012, when the two start to diverge.
While the effect on core countries continues to be insignificant, the effect on peripheral yields strengthens as estimated
coefficients become negative. A similar pattern emerges for the univariate R”s: for core yields, interest rate shocks
explain, on average, around 30% of the variation. For peripheral countries, the R?> drops significantly in 2011 and
converges to zero. Risk premium shocks, on the other hand, display exactly the opposite behavior: while the R? is
close to zero until the crisis for both core and peripheral yields, the effect on the latter increases during the crisis,
reaching an R? of 35% at the end of our sample. These results again suggest a radical change in how peripheral

countries were perceived by market participants, even on ECB days.

[ Insert Figure 6 here ]

5.3. Economic significance and the yield spread

Since the onset of the crisis in 2009, the ECB has tried to ease distress in financial markets and to reduce sovereign
spreads by (i) drastically lowering its target rate, (ii) providing unprecedented amounts of liquidity support against
a broader set of assets used as collateral, (iii) introducing a series of unconventional measures such as its Securities
Markets Programme and Outright Monetary Transactions, and, since January 2015, (iv) introducing QE in the form of
its permanent Asset Purchase Programme. Our results so far suggest that conventional monetary policy in the form of
central bank communication is also a driver of the yield spread.

To evaluate the realized effect and overall economic magnitude of this channel, we calculate the size and direction
of the spread implied by monetary policy shocks and compare it to the time series of the yield spread. We compute
the implied spread by multiplying realized shocks with the difference in real-time policy loadings displayed in Fig. 6
and add them up over time. The resulting spread is depicted in Fig. 7. Strikingly, we find that /R and U shocks had
a consistently positive effect on the yield spread starting at the onset of the crisis in 2010. Indeed, the cumulative sum
increases up to 50bps in late 2013 and has since then been declining. Economically, this effect is large: at the end of
2013, the ten-year core-periphery yield spread was 213bps, so at its peak, the spread due to communication represented
around a quarter of the total yield spread.

[ Insert Figure 7 here ]

5.4. Credit risk

Next, to study whether monetary policy communication drives the yield spread through a credit risk channel, we run
the regressions
ACDSI'J =a;+b; IR, +¢c; U, + €its
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where ACDS ;, is the change in the five-year CDS rate of country i. Table 3 contains the results for the four individual
countries, core and peripheral CDSs, and their spread. We find that estimated coefficients for /R and U shocks are
significant and negative. In particular, a hypothetical negative 11bp IR shock increases the five-year peripheral-core
CDS spread by 12bps, whereas a hypothetical negative 247bp U shock increases the difference in CDS rates by 23bps.
Given that, on average, /R and U shocks are negative after December 2009, this implies that both shocks significantly
increase the credit risk premium spread between peripheral and core countries, and the majority of this difference is
driven by the U shock itself.®

[ Insert Table 3 here ]

Our empirical results have two implications regarding the model described in Section 2. First, monetary policy
communication seems not only to be an important driver of investors’ beliefs about future interest rates but also about
perceived credit risk, which supports our modeling assumptions and interpretations. Second, the U shocks that we back
out from equity changes are essentially the main drivers of credit risk premia. Since they have no effect on expectations
by construction, they can indeed be interpreted as sovereign credit risk premium shocks of ECB communication.

5.5. Are ECB days special?

Our main results presented in Table 2 are based exclusively on days when the ECB makes its monetary policy
announcement. It is natural to ask whether the relation between sovereign bond yields and shocks extracted from
risk-free interest rates and equity is different on ECB days relative to all other days. To study this question in more
detail, we construct interest rate shocks by repeating the principal component analysis of risk-free interest rates in high
frequency during the communication window on all days from 2010 to 2015. Similarly, we construct risk premium
shocks from equity returns sampled in the same period on all days. Using these two shocks, we rerun our main
regression augmented by a dummy, lgcp,, that takes the value of one on days when the ECB makes its monetary

policy announcement and zero otherwise:
A (y;,t - yg,,) =aj + a3lgcg, + b} IR, + ¢ U + b} IR, X 1gcp, + ¢5 Uy X Lgcp, + €
We present the results in Table 4 for sovereign yields and in Table 5 for CDSs.
[ Insert Tables 4 and 5 here ]

Except for the short end, changes in sovereign yields are not significantly different on ECB days than other days as
indicated by the insignificant estimates on the dummy variable. The estimated coefficients on the /R and U shocks are
negative and highly statistically significant, just as in Table 2; the negative relation between yield spreads and monetary
policy shocks is significant in the crisis period, even on days when the ECB does not announce its monetary policy.
However, estimated coefficients on the interaction terms are also significant for long maturities, indicating that the
relation between communication shocks and yield spreads is “special” on days when the ECB Governing Council hold
their meetings. For a comparison of the magnitudes, note that a hypothetical negative 11bp IR shock increases the
ten-year peripheral-core yields spread by 14bps on normal days and by 32bps on ECB days, whereas a hypothetical
negative 247bp U shock increases the peripheral-core yields spread by 8bps on normal days and by 25bps on ECB
days—a three times larger effect. A similar pattern emerges for CDSs: negative forward guidance and risk premium
shocks increase the credit risk of peripheral countries relative to core countries, especially on ECB days.

8 As an additional test for credit risk channel, we can look at corporate credit spreads directly. To this end, we collect Markit iBoxx EUR price
indices from Bloomberg and obtain the following estimates for the crisis period:

A(log BBB, —1og AAA,) = a+ 342 IR, +9.13 U, + &, R* = 40.17%.
(6.00) (4.58)

Since the left-hand side variables are price indices and not yields, more negative shocks increase the corporate yield spread, in line with the results
of Table 3.
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5.6. Alternative risk premium shocks

In our framework, the nature of risk premium shocks is informative about the implementation of unconventional
policies (or the lack thereof) to the market. Our shocks are calculated from equity returns, but one might argue that
other asset prices capture changes in risk better around monetary policy announcements. For example, Rogers, Scotti
and Wright (2014) use changes in the spread between ten-year Italian and German bond yields to study the reaction of
exchange rates and equity returns around ECB monetary policy announcements, and Bekaert, Hoerova and Lo Duca
(2013) argue that equity-implied volatility is strongly related to the stance of the US Federal Reserve’s monetary policy
and investors’ risk aversion.

In the following, we construct a composite measure from EuroStoxx returns and changes in two implied volatilities
and study the impact of this alternative shock on bond spreads during the crisis. To this end, we collect data on the
VSTOXX, an implied volatility index from options written on the EuroStoxx, and extract an implied volatility measure
from the cross-section of options written on the EUR/USD exchange rate. Using the first principal component of these
implied volatilities and our equity returns, and orthogonalizing the variable with respect to our /R shock as in (2), we
calculate an alternative risk premium shock, which we denote by C.

Table 6 summarizes estimated coefficients from regressing peripheral-core yield spreads on the interest rate shock,
IR, and the new risk premium shock, C. We notice that all estimates for C are positive and highly statistically significant
for long maturities; higher risk premium shocks lead to higher yield spreads. In terms of the IR coefficients and R,
we find the numbers to be very similar to those reported in Table 2. Overall, we conclude that our results are robust to
the set of assets we choose to construct risk premium shocks from:

[ Insert Table 6 here ]

5.7. Robustness

We perform a host of robustness checks to challenge our main result; to save space, we defer exhaustive details
and results of these tests to the Online Appendix. First, we study the effect of other macroeconomic announcements
on our results. Second, we explore the impact of varying the high-frequency window length to identify our monetary
shocks. Third, we use high-frequency changes in bond yields instead of daily changes in our sovereign regressions.
Fourth, we reconstruct our monetary policy communication shocks separately in the two relevant subsamples and check
whether they alter our results. Finally, we estimate our sovereign regression using bootstrapped standard errors to take
into account the extra sampling variation due to the construction of our shocks. We find that our results are virtually
unchanged in all the different robustness specifications.

6. ECB president speeches

One natural question is whether our results about press conferences extend to other forms of central bank
communication. This question is also related to a recent literature that argues that a large fraction of risk premia earned
on asset prices due to monetary policy occur outside of standard announcement days; see, for example, Neuhierl and
Weber (2019). The communication event that has gained most traction is undoubtedly the “whatever it takes” speech
by ECB President Mario Draghi at an investors’ conference in London on 26 July, 2012. The consensus view in the
literature is that the speech marked the beginning of the Outright Monetary Transaction program intended to lower
the high borrowing costs of peripheral countries; see, for example, Acharya et al. (2019). The upper panels of Fig. 8
illustrate the asset price reaction on that day for the two-year swap rate as well as for the EuroStoxx index. While we
notice an increase in the two-year swap rate, this was dwarfed by the sharp increase in the equity index, with a daily
return of almost 5%. The lower two panels, on the other hand, depict the well-known result that during the days that
followed the speech, neither German nor French yields moved much, while peripheral yields, as well as the spread,
decreased significantly.

[ Insert Figure 8 here ]
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6.1. Core versus peripheral yields

In the following, we want to understand whether other central bank speeches command similar reactions in asset
prices or whether 26 July, 2012 marked a special day. To this end, we collect data on ECB president speeches outside
the ECB announcement days as described in Section 3, and we apply the same identification to president speeches to
back out two communication shocks as described in Section 4 for ECB press conferences. Fig. 9 plots the IR and
U shocks that we obtain for president speeches, and it underscores nicely the importance of including risk premium
shocks into the analysis. For example, the upper panel indicates that the forward guidance shock of 26 July, 2012 does
not signal a special event at all. In the lower panel, however, where we plot U shocks, this day clearly stands out.

With the president shocks at hand, we study the effect of these speeches on sovereign bond yields. To this end, we
run the same regressions as in (3) but using the /R and U shocks obtained around speeches. The estimated regression
coefficients are plotted on Fig. 10, and Table 7 contains estimated coefficients for the yield spreads.

We notice a strikingly similar pattern compared to our baseline results presented on Fig. 5: interest rate
communication shocks have a significantly positive hump-shaped effect on all sovereign yields before December 2009
and on core yields during the crisis period, but the coefficients are insignificant for the periphery during the crisis.
Moreover, loadings on risk premium shocks are insignificant for all countries precrisis and for core countries during
the crisis but are negative and large in absolute value for peripherals during the crisis.

The results in Table 7 indicate that while precrisis there was almost no significant reaction of the yield spread to
either /R or U shocks, during the crisis, estimated coefficients are significant. To compare the economic size of the
estimates, we can again use the largest shocks in the sample to study the effects of forward guidance and risk premia
shocks on yields. For both shocks, the largest shocks occurred during the “whatever it takes” speech in July 2012: we
find an /R shock of 2.63bps and a U shock of 261bps (these correspond to a 2 standard deviation and a 4.69 standard
deviation surprise, respectively). As a result, we should see'a 2.63 % 3.29 = 9bp drop in the ten-year yield spread due to
the interest rate shock realization and a 261 x 5.58/100 = 15bp drop due to the risk premium shock realization. On that
day, the spread between peripheral and core yields decreased by 40bps. Forward guidance and risk premium shocks
thus contributed to more than half of the overall reduction.

While we measure /R and U shocks on regular monetary days and during president speeches the same way, these
events can contain different types of information, so one should expect a different impact on sovereign yields too.
Comparing our estimates of Tables 2 and 7, we find that the two shocks contribute approximately the same to the
overall variation in the ten-year yield spread, at around 35%. However, while on regular monetary policy days most
of the explanatory power comes from risk premia shocks, forward guidance shocks contribute a bigger fraction to the
overall R? during president speeches (10% compared to 32%).

[ Insert Figures 9 and 10 and Tables 7 and 8 here ]

We also study the relation between credit risk and President speeches in Table 8. The results are somewhat similar to
Table 3. We find that when the ECB president gives a speech, an IR shock of 2.63bps leads to a 2.63 x 2.15 = 6bp drop
in the CDS peripheral-core spread. On the other hand, a hypothetical 261bp pure risk premium decreases the spread
by 261 x 5.78/100 = 15bps. Overall, our results indicate that central bank communication has a significant effect on
asset prices not just around monetary policy announcements but also during other ECB president speeches.

6.2. Economic significance

In Section 5, we argued that ECB communication on its regular monetary policy announcement days contributed
to an increasing yield spread between core and peripheral countries, and this spread emerged during a period when
a series of unconventional measures were implemented to reduce it. Therefore, we also want to study the combined
effect of ECB regular announcement days with ECB president speeches and unconventional announcement days.

The upper panel of Fig. 11 extends the cumulative changes in yields and the periphery-core spread of Fig. 1
to include days when the ECB president gives speeches. While we find that between 2010-2012 the yield spread

14



Journal Pre-proof

increased, by the end of the sample, the communication effects of regular announcement days were completely offset
by the reduction due to ECB president speeches.

Further, the lower panel of Fig. 11 adds days when unconventional monetary policies were announced. As shown
by Krishnamurthy, Nagel and Vissing-Jorgensen (2018), the Securities Markets Programme announcements led to
significant drops in the peripheral bond yields and hence the periphery-core spreads. Once we combine all the
announcements days, we find that the ECB successfully narrowed the spread between peripheral and core countries.
Nevertheless, our results show that ECB communication on regular announcement days partially offset some of these
effects. The temporary increases in default risk premia and peripheral yields due to the ECB’s communication on
regular monetary policy days, both between 2009 and mid-2010 and throughout 2013, were economically sizable and
at the very least increased sovereign yield volatility and made it harder for the ECB to succeed in bringing down
peripheral yields quicker.

[ Insert Figure 11 here ]

7. Quantitative easing and reconnecting monetary policy

Our previous results indicate that during the 2009-2014 period, even around the time of the announced
unconventional monetary policy measures, communication on the ECB monetary policy meeting days significantly
increased yield spreads, which at the very least made it harder for the ECB to succeed in bringing down peripheral
yields. Following the end of our main sample, in December 2014, the ECB announced the decision to launch its
permanent QE, called the Asset Purchase Programme, and one natural question is whether and how this affected the
transmission of monetary policy communication to asset prices.

To this end, we extend our analysis to the 2015-2018 period, and we augment the set of our monetary policy shocks
following Swanson (2018) and Altavilla et al. (2019) to construct a QE-related policy shock. These authors argue that
with the introduction of QE, there exists a third dimension to monetary policy communication that is independent of
the “standard” target and forward guidance shocks. We follow the authors’ procedure, and we extract three principal
components from the cross-section of high-frequency changes in the communication window and impose the following
factor rotation: (i) the second and third (when the third factor is present) factors do not load on the one-month OIS
and (ii) the rotation is such that the third factor has the smallest variance in the precrisis period. The latter enforces
the factor unimportant in the precrisis period. As Altavilla et al. (2019) note, this factor should only contribute to the
movements in the long end of the yield curve and only be active post-2014, leading to the “QE factor” label.

[ Insert Table 9 here ]

Table 9 collects the results of regressions of core and peripheral yields as well as their spread in the post-2014
period. Comparing estimated coefficients to those estimated during the crisis period (Table 2), we find that the effect
of monetary policy communication returned to almost precrisis levels: regression coefficients of both types of shocks
are of the same magnitude for core and peripheral yields, and /R shocks feature extremely high #-statistics. In terms of
R?, our communication shocks explain, on average, more than 60% of the variation in peripheral yields, while the QE
shock explains an additional ~2% and only at the long end, in line with the interpretation in Altavilla et al. (2019).°
Regarding yield spreads, the bottom panel shows that our communication shocks as well as the QE factor are not
significant at any maturity.

Overall, these findings also suggest that the muted sensitivities of peripheral bond yields to forward guidance and
the extreme sensitivity to U shocks during the crisis should be ascribed to the risk premium effect of monetary policy
communication in that period rather than to measurement errors or other confounding effects. Further, in reference to
our model and interpretation, the introduction of the Asset Purchase Programme can be seen as a commitment by the
ECB strong enough to eliminate the “bad” equilibrium of the crisis period and collapse yield spreads.

9Note that our /R communication shocks are not orthogonal to Altavilla et al. (2019)’s QE factor. Therefore, our findings do not imply that QE
shocks are not relevant in this sample. Rather, they suggest that our interest rate and risk premium shocks capture most of the QE effects. We provide
a more formal comparison between our monetary policy shocks and those of the authors in the Online Appendix.
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8. Conclusion

The ECB press conference meeting of 12 March, 2020 was a stark reminder that monetary policy communication
matters. When ECB President Christine Lagarde mentioned that it is not the ECB’s job to “close the spread” between
bonds of different member states, asset markets reacted promptly: the ten-year yield on Italian sovereigns jumped from
117bps to 174bps, whereas for Germany it remained at -74bps, implying an 35% increase in the spread. At the same
time, the EuroStoxx index fell by 13%. In this paper, we offer a formal treatment of how central bank communication
affects the cross-section of asset prices and provide evidence for the presence of a central bank communication risk
premium channel.

‘We make four novel contributions. First, drawing on the joint dynamics between interest rates and an equity index
sampled during a narrow window around ECB press conferences, we construct monetary policy shocks related to two
distinct channels of central bank communication: the path of interest rates (forward guidance) and credit risk premia
in the eurozone.

Using these shocks, we show that in the precrisis period (January 2001 to November 2009), forward guidance
shocks were the important communication instrument and had a uniform effect on core and peripheral bond yields.
In contrast, during the sovereign debt crisis period (December 2009 to December 2014), core bonds only reacted to
forward guidance shocks and peripheral yields were driven almost exclusively by credit risk premium shocks, leading
to a significant wedge between core and peripheral yields.

We also show that our results are not exclusive to ECB press conferences during monthly monetary policy
announcements but more generally whenever ECB presidents give speeches, and we demonstrate that president
speeches and unconventional policy announcements managed to be effective and overcome the negative effect of ECB
standard monetary policy announcements on the yield spread. Finally, we show that the introduction of unconventional
monetary policy in 2015 restored the transmission of monetary policy communication on sovereign yields as core and
peripheral bonds again reacted homogeneously to communication shocks.

The recent events of 2020 have again highlighted the importance of studying monetary policy beyond setting risk-free
interest rates, as is standard in the literature. For example, while the forward guidance shock does not indicate a
significant move on 12 March, 2020, we observe a -215bp (almost three standard deviation) risk premium shock. To
facilitate research in this exciting area, we will keep an up-to-date time series of our monetary policy shocks on our

webpages.
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9. Tables
Mean Std Min Max Skew Kurt AR(1)
Full sample
IR -020 3.19 -1343 1434 -0.11 8.01 -0.24
U -0.00 7273 -247.32 180.24 -0.31 420 -0.09
Precrisis
IR -0.19 329 -1343 1434 0.03 778 -0.26
U 2776 64771 -187.37 173.79 -0.04 ~4.15 -0.15
Crisis
IR -020 3.03 -11.77 10.79 -041 835 -0.20
U -453 84.64 -24732 18024 -042 370 -0.02
Table 1.

Summary statistics of monetary policy communication shocks

This table presents summary statistics for interest rate communication shocks (/R) and pure risk premium
shocks (U) in basis points (bps). IR is the first principal component from a principal component analysis
applied to swap rate changes during the communication window with maturities ranging between one month
and ten years. U is the residual when regressing EuroStoxx 50 futures returns during the communication
window on /R. The communication window spans the ECB press conference between 14:25 and 16:10 CET
on ECB announcement days. The full sample runs from January 2001 to December 2014 (161 announcements),
precrisis runs from January 2001 to November 2009 (100 announcements), and crisis runs from December 2009
to December 2014 (61 announcements).
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3 6 12 24 36 48 60 72 84 96 108 120

Core
IR 0.64 0.99 1.23 1.52 1.52 1.47 1.42 1.31 1.19 1.08 0.99 0.94
(5.90) (6.14) (7.09) (7.55) (8.61) (8.18) (7.66) (7.39) (7.16) (6.75) (6.43) (6.18)
U(x107%)  0.87 -0.34 0.33 0.18 0.53 0.53 0.67 0.88 1.03 1.22 1.33 1.27
(2.04) (-0.89) (1.04) (0.35) (0.87) (0.71) (0.78) (1.05) (1.24) (1.50) (1.63) (1.58)

=)

R 1740  27.16 63.07 60.08 59.00 5440 48.09 4695 44.63 4191 3874 36.30

AR? -0.09 -2.18 -0.87 -1.26 -0.82 -0.97 -0.88 -0.10 0.76 2.17 3.23 293
Periphery

IR 0.60 0.66 0.74 -0.21 -0.25 -0.29 -0.31 -0.31 -0.35 -0.33 -0.34 -0.34

(2.09) (1.54) (1.83) (-0.50) (-0.59) (-0.75) (-0.82) (-0.87) (-1.06) (-1.04) (-1.08) (-1.08)
Ux10%) 066 -0.83 245 750 877 904 . 927 - -890 -953 915 -943  -9.17
(0.88) (-0.67) (-1.74) (-3.42) (4.08) (-4.06) (4.08) (-4.02) (-3.65) (-3.54) (-3.35) (-3.38)

=)

R 1593 1248 5.60 1643 2092 2365 2514 2549 2925 2891 3022  29.79

AR? -1.59 -1.79 0.31 1641 2091 2361 2509 2541 28.85 2830 2941 2890
Periphery-core spread

IR -0.04 -0.33 -0.49 -1.74 -1.77 -1.77 -1.73 -1.62 -1.55 -1.41 -1.34 -1.27

(-0.18) (-0.64) (-1.20) (-4.27) (-4.46) (-436) (-4.14) (-3.88) (-3.88) (-3.73) (-3.55) (-3.47)
U(x107?)  -0.21 -0.49 -2.78 -7.68 -9.29 -9.57 -9.95 -9.78  -10.55 -10.37 -10.76 -10.44

(-0.32) (-0.41) (-2.09) (-3.85) (-4.64) (-4.29) (-4.08) (-4.02) (-3.54) (-3.47) (-3.28) (-3.30)
—2

R 0.85 -0.59 2.18 24.67 2921 3174 33.11 3412 3730 3750 38.18 37.44
AR? -3.23 -3.09 0.84 15.12 2059 2290 2482 2630 3031 31.28 3281 3229

Table 2.

Core versus peripheral yield responses during the crisis

This table reports the results of multivariate regressions of zero-coupon one-day changes in core yields versus
peripheral yields of different maturities (months) on /R and U communication shocks:

Ayi, =aj +bjIR + iU, + €, 7=3,...,120 months.

Core yields are defined as the average of Germany and France and peripheral yields defined as the average
of Italy and Spain. t-statistics reported in parentheses are calculated using HAC standard errors. AR? is the
change in the adjusted R? when adding U shocks to a univariate regression that uses only the IR shocks. Data
run from December 2009 to December 2014.
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Germany France  Italy Spain Core . Periphery P-C

IR 028 050 -155 -148 039 -1.52 112
(-2.32)  (-3.85) (4.42) (3.69) (373) (4.16) (-3.61)
Ux10?)  -1.11 259  -10.72 -1123 -185  -1097  -9.12
(-2.63)  (-3.19) (4.20) (-3.86) (-3.16)  (-4.04)  (-3.90)
R 1606 2836 3601 3648 2591  36.87  36.29
AR 8.21 2051 28.16 - 28.62 18.05  29.01 2843

Table 3.
Credit risk reaction during the crisis
This table reports estimated coefficients from the regression of changes in the five-year CDS rates on /R and U
communication shocks:
ACDS,‘J =a;+ bR, + c;U; + €t

where ACDS ;; is the change in the five-year CDS rate for country i. z-statistics reported in parentheses are
calculated using HAC standard errors with two lags. AR? is the change in the adjusted R* when adding U
shocks to a univariate regression on /R shocks. Data run from December 2009 to December 2014.
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3 6 2 24 36 48 60 72 84 9% 108 120
IR 023 049 082 127 -138 141 -146 147 -139 132 -128 -123
(-0.70)  (-1.48) (-2.45) (2.87) (321) (3.36) (-3.63) (-3.86) (3.67) (-3.62) (3.61) (-3.56)
U(x1072) 085 -1.13  -1.17 365 360 353 359 334 321 315 315 315
(-128) (141 (-1.52) (3.93) (4.07) (431) (467) (454) (456) (477 (485 (-4.99)
Lrcs 143 103 099  -140  -153  -147 166 -1.63 -134 -121 -122  -1.13
(-150) (-1.04) (-0.75) (-0.96) (-0.97) (-095) (:1.07) (-1.11) (-0.94) (-0.88) (-0.89) (-0.82)
IR X Lgcp 010 001 -0.11 -154 -1.77 -181  -1.82 -1.66 -1.82 -1.73 -1.76  -1.69

024)  (0.02) (-0.16) (-1.77) (-2.28) (:2.50) (-2.57) (-2.44) (-2.65) (-2.58) (-2.52) (-2.51)
Uxlpep(x1072) 064 068 -156 -385 -551 586 -618 -627 -7.18 -7.07 -147 -7.16
(0.65)  (043) (-077) (-128) (2.07) (-240) (2.62) (-2.76) (-3.04) (-3.04) (2.97) (-2.96)

I 0.01 0.41 1.20 5.39 6.50 7.13 7.94 8.27 8.97 9.07 9.40 9.31

Table 4.

Sovereign yield spreads on ECB versus non-ECB days

This table reports the results of multivariate regressions of zero-coupon one-day changes in peripheral minus
core yields of different maturities (months) on /R and U communication shocks as well as an ECB dummy
variable that takes the value of one on days that the ECB announces its monetary policy and zero otherwise,
and an interaction term with each communication shock:

A(y;,t _yz,t) = a} + a; X ]lECB,t + b‘{ IR, + C‘{ U, + b; IR; X ]]-ECB,t + C; U, x ILECB,t + E;', 7=23,...,120 months.

t-statistics reported in parentheses are calculated using HAC standard errors with two lags. Data run from
December 2009 to Deceniber 2014.
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Core  Periphery P-C

IR 2037 -125  -0.88
(-3.46)  (-3.18)  (:2.71)
U(x1072) 073 348 275
(-343)  (-4.00)  (-3.90)
Tecs 2020 213 -1.93
(-0.65)  (-1.43)  (-1.49)
IR X Tgcs 028 196  -1.68
-141) (2.66) (-2.82)
U X 1gcp(x107%) © -1.09 -7.34 -6.26
(151)  (278)  (-3.01)
I 5.96 8.17 7.54

Table 5.

Credit risk on ECB versus non-ECB days

This table reports the results of multivariate regressions of changes in the five-year CDS rates on /R and U
communication shocks as well as an ECB dummy variable that takes the value of one on days that the ECB
announces its monetary policy and zero otherwise, and an interaction term with each communication shock:

ACDS;; = ay;+a; X Lgcg; + b1 IR, + c1; Uy + by IR; X 1gcp, + 2 Uy X LgcBys + €.

t-statistics reported in parentheses are calculated using HAC standard errors with two lags. Data run from
December 2009 to December 2014.
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3 6 12 24 36 48 60 72 84 96 108 120

IR, -0.00 -0.36 -0.48 -1.62 -1.54 -1.54 -1.49 -1.40 -1.30 -1.15 -1.07 -1.00
(-0.00) (-0.69) (-1.10) (-4.76) (-4.13) (-3.52) (-3.18) (-3.04) (-2.98) (-2.81) (-2.65) (-2.55)

G 0.75 0.51 2.37 3.51 3.90 3.80 373 3.51 3.41 3.28 3.25 3.29
(1.99) (1.25) (341) (5.12) (499 (4.73) (450) (4300 (4.13) (4.13) (394 (4.06)

I 13.01 3.23 26.19 4297 45.10 4542 4321 40.61 3774 36.62 3489 3621
AR? 482 -0.77 2445 3264 36.70 3651 3486 3278  30.73 3055 29.64 31.29

Table 6.

Alternative risk premium shock and yield spreads

This table reports the results of multivariate regressions of zero-coupon one-day changes in peripheral and core
yield spreads of different maturities (months) on /R and C communication shocks:

Ay, =¥, ) =a +bTIR +c"C,+ €, T=3,...,120 months.

Core yields are defined as the average of Germany and France and peripheral yields defined as the average of
Italy and Spain. t-statistics reported in parentheses are calculated using HAC standard errors with two lags.
AR? is the change in the adjusted R?> when adding C shocks to a univariate regression on IR shocks. Data run
from December 2009 to December 2014.
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3 6 12 24 36 48 60 72 84 96 108 120
Precrisis
IR 0.09 -0.10 -0.37 -0.09 -0.14 -0.08 -0.04 -0.07 -0.07 -0.08 -0.14 -0.10

(049) (-0.63) (-1.93) (-1.12) (-1.68) (-1.02) (-0.59) (<1.05) (-1.02) (-0.90) (-1.66) (-0.97)
Ux10%) -020 -0.53 004 069 -074 -058 -062 -044 -0.19 -020 -0.18 -0.14
(-0.63) (-1.60) (0.12) (-2.51) (241) (2.01) (2.21) (-1.72) (-0.82) (-0.82) (-0.61) (-0.43)

=)

R -0.55 2.62 4.21 6.51 5.41 3.60 3.06 2.09 -0.23 0.01 1.53 0.16

AR? -1.12 1.37 -1.32 4.36 3.13 1.61 1.59 0.36 -1.06 -0.95 -1.04 -1.20
Crisis

IR -0.93 -1.55 -1.27 -4.29 -4.33 -4.01 -3.93 -3.79 -3.58 -3.48 -3.33 -3.29

(-090) (-1.95) (-1.33) (-2.94) (-2.82) (-276) (:3.04) (-3.31) (-3.45) (3.75) (-3.79) (-3.79)
Ux10%) -631 608 -7.76 -11.14 957 920 862 -781 -680 -6.18 -580 -5.58

(-2.69)  (-2.08) (-1.75) (-321) (-2.78) (-3.09) (:3.17) (3.14) (-3.22) (-3.06) (-2.85) (-2.88)
—2

R 1040 1426 21.89 40.05 36.13 = 38.69 39.61 4038 39.27 3736 36.73 3598
AR? 5.49 7.05 13.39  16.67 - 1257 1418 13.80 1342 1214 1072  10.21 9.71

Table 7.
President speeches and yield spreads
This table reports the results of multivariate regressions of zero-coupon one-day changes in peripheral and
core yield spreads of different maturities (months) on /R and U communication shocks during ECB president
speeches that are not standard monetary policy announcements:

Ay, =yi,)=a +bIR + U, +€, 7=3,...,120 months.
Core yields are defined as the average of Germany and France, and peripheral yields are defined as the average
of Italy and Spain. -statistics reported in parentheses are calculated using HAC standard errors with two lags.
AR? is the change in the adjusted R? when adding U shocks to a univariate regression on IR shocks. Precrisis
runs from January 2001 to November 2009. Crisis runs from December 2009 to December 2014.
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Germany France  Italy Spain Core  Periphery P-C

IR 037 085 293 258 -06l 276 2.15
(-3.58)  (2.87) (2.64) (-2.60) (-333) (-2.80)  (-2.58)
Ux10?)  -126  -143 674 751 -134  -7.13 5.78
(-5.65) (-2.58) (-3.64) (-4.54) (4.07) (-427)  (-4.04)
R 3601 1590 2602 ©31.00 2332  30.12 2892
AR? 1844  -1.67 845 1343 575 1255 1135

Table 8.

President speeches and credit risk

This table reports estimated coefficients from the regression of changes in the five-year CDS rates on /R and U
communication shocks sampled during ECB president speeches:

ACDS |, =a; +D{IR, + c;U, +€,, 7=060,...,120 months,

where ACDS /] is the change in the two-year (top panel) or five-year (bottom panel) CDS rate for country i.

t-statistics reported in parentheses are calculated using HAC standard errors with two lags. AR? is the change
in the adjusted R?> when adding U shocks to a univariate regression on IR shocks. Data run from December
2009 to December 2014.
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3 6 12 24 36 48 60 72 84 96 108 120
Core
IR 0.35 0.54 0.74 1.38 1.72 2.06 2.31 2.49 2.68 2.81 2.90 2.92
(2.73) (4.28) (4.59) (8.93) (11.90) (13.89) (16.27) (17.23) (18.17) (15.49) (13.70) (12.58)
U(x1072) -1.21 -1.53 -1.96 -2.59 -2.73 -2.82 -2.69 -2.56 -2.36 -2.11 -1.96 -1.78
(-3.06) (4.61) (481) (-9.23) (-840) (-7.32) (-6.36) (-598) (-5.03) (-4.18) (-347) (-3.11)
QF -0.36 -0.39 -0.35 -0.47 -0.37 -0.24 -0.05 0.19 0.45 0.69 0.93 1.00
(-3.10) (-3.46) (-2.86) (-2.55) (-1.65) (-0.92)  (-0.16) (0.61) (1.39) (1.84) (2.16) (2.23)
I 46.94 65.01 64.51 70.74 71.80 73.50 74.52 7579 77.60 76.10 74.11 73.09
AR? 7.65 7.06 2.57 1.91 0.29 -0.55 -0.93 -0.70 0.18 1.27 2.63 3.07
Periphery
IR 0.36 0.43 0.66 1.51 1.98 2.39 2.63 2.77 291 3.09 331 3.30
(4.34) (4.58) (5.08) (7.08) (7.98) (7.85) (7.47) (7.55) (7.38) (7.58) (7.82) (7.36)
U(x1072) -0.08 -0.35 -0.98 -1.62 -1.98 -2.28 -2.58 -2.54 -2.34 -2.64 -2.89 -2.70
(-0.59)  (-1.92) (-1.81) (-2.58)  (-2.76)  (-2.99) (-3.04) (-2.86) (-2.49) (-2.70)  (-2.87)  (-2.60)
QF 0.10 0.08 0.27 0.24 0.18 0.32 0.44 0.64 0.76 0.85 0.97 0.99
(0.94) (0.46) (1.11) (0.84) (0.55) (0.81) 0.99) (1.54) (1.71) (2.03) (2.40) (2.25)
R 41.25 49.70 33.99 62.72 64.17 65.13 63.42 62.76 61.75 62.50 64.13 61.75
AR? -0.76 -1.22 -0.47 -0.77 -1.11 -0.80 -0.62 0.01 0.40 0.66 1.06 1.03
Periphery—core spread
IR 0.01 -0.11 -0.08 0.14 0.26 0.33 0.32 0.28 0.23 0.27 0.41 0.38
(0.10)  (-0.75)  (-0.46)  (0.65) (0.96) (0.97) (0.80) (0.66) (0.54) (0.60) (0.86) 0.74)
U(x1072) 1.13 1.18 0.99 0.97 0.74 0.54 0.11 0.02 0.02 -0.53 -0.93 -0.92
(2.76) (2.61) (1.26) (1.55) (1.17) (0.88) (0.16) (0.02) (0.03) (-0.66)  (-1.14)  (-1.07)
QFE 0.46 0.47 0.61 0.71 0.55 0.57 0.49 0.45 0.31 0.16 0.04 -0.02
(3.34) (2.51) (2.62) (2.05) (1.27) (1.10) (0.87) (0.87) (0.67) 0.37) (0.08) (-0.03)
I 39.67 34.39 11.62 27.71 21.39 24.44 20.20 19.91 19.13 18.82 19.07 14.94
AR? 17.78 12.58 8.17 9.92 2.72 1.81 -0.06 -0.66 -1.84 -2.70 -2.98 -3.15
Table 9.

Core versus peripheral yield responses post 2014 with QE shocks
This table reports the results of multivariate regressions of zero-coupon one-day changes in core yields versus
peripheral yields of different maturities (months) on /R and U communication shocks as well as QE shocks:

AV, =} +bIR, + c[U, + d{ QE, + €,

7 =23,...,120 months.

Core yields are defined as the average of Germany and France, and peripheral yields are defined as the average
of Italy and Spain. #-statistics reported in parentheses are calculated using HAC standard errors with two lags.
AR? is the change in the adjusted R* when adding QE shocks to the regression that only uses /R and U shocks.
Data run from January 2015 to September 2018.

26



Journal Pre-proof

10. Figures
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Fig. 1.

European sovereign bond yield changes on ECB monetary policy days

This figure displays cumulative one-day changes in ten-year yields for core (average of Germany and France) and
peripheral (average of Italy and Spain) bonds as well as the spread between peripheral and core bonds only on
European Central Bank meeting days. Data run from January 2001 to December 2014.
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target rate decision press conference starts press conference ends

13:40 13:45 14:25 14.: 30 15:30 16 : 10

communication window

Fig. 2.

Monetary policy decision window

This figure illustrates the timeline of ECB monetary policy announcements. All times are in Central European Time
(CET).
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Fig. 3.

ECB press conferences. Data run from January 2001 to December 2014. Dashed blue lines indicate rate hikes, and
29

This figure plots communication shocks extracted from interest rates and equity reactions in a tight window around
bold red lines indicate rate cuts.
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Fig. 4.

Intraday asset price reaction to ECB communication

This figure displays the response of two-year swap rates and the EuroStoxx index during the 2 August 2012, ECB
press conference. The dashed lines mark the start of the target rate announcement (13:45 CET), and the start (14:30
CET), and end (15:30 CET) of the press conference, respectively.
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Fig. 5.
Core and peripheral yield responses before and during the crisis
This figure plots the response of core and peripheral yields at different maturities for /R and U shocks around ECB
press conferences:
Ayi, =aj +bjIR + iU, + €, 7=3,...,120 months.

Data run from January 2001 to November 2009 on the left panels and from December 2009 to December 2014 on the
right panels. Bands display 95% confidence intervals computed using HAC standard errors with two lags.
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IR: rolling coefficient and R?
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IR: rolling coefficient and R?

Rolling regression estimates

The upper panel plots the rolling betas and the rolling adjusted R*s from regressions of core (left) and peripheral
(right) ten-year bond yields on the /R communication shocks in univariate regressions. The lower panel plots the
rolling betas and the rolling adjusted R*s from regressions of core (left) and peripheral (right) ten-year bond yields on
the U communication shocks in univariate regressions. The window size for the rolling regression is set to 50 months.

32



Journal Pre-proof

) () IN o1 o)
o o o o o
1 1 1 1 I

Cumulative effect (in bps)
[EEN
o
]

mﬂnnﬂnﬂﬂﬂﬂﬂﬂHHHHHHHHHHH WW H

-10 I I I I I I I I I I
06 07 08 09 10 11 12 13 14 15
Date

0 B0 e

Fig. 7.

Cumulative effect of communication

This figure plots the cumulative effect of /R and U communication shocks on the spread between ten-year peripheral
and core bond yields. The cumulative effect is computed from multivariate regression loadings estimated using a
window size set to 50 months, as in Fig. 6. The loadings are then multiplied by date ¢ shocks and the overall effect
computed by summing the fitted values over time.
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Fig. 8.
Intraday asset price reaction to “whatever it takes” on 26 July, 2012

The upper two panels depict the two-year swap rate and the EuroStoxx index from 11:00 to 17:00 CET on 26 July,
2012. The dashed lines mark the beginning of ECB President Mario Draghi’s speech at the Global Investment
Conference in London. The lower two panels show the level and changes in yield spreads defined as the difference
between the ten-year yield on peripheral and core countries one day before the speech and two days after.
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Fig. 9.

Time series of president speech shocks

This figure plots communication shocks extracted from interest rates and equity reactions in a tight window around
speeches by the ECB president. Data run from January 2001 to December 2014.
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Core and peripheral yield responses to president speeches
This figure plots the response of core and peripheral countries’ bond yields at different maturities for /R, and U,
shocks around ECB president speeches:

Estimated coefficient

Estimated coefficient
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7=73,...,120 months.

Data run from January 2001 to November 2009 on the left panels, and from December 2009 to December 2014 on
the right panels. Bands display 95% confidence intervals computed using HAC standard errors with two lags.
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Fig. 11.

Cumulative yield spreads on ECB days, president speeches, and unconventional monetary policy

The upper panel displays cumulative one-day changes in ten-year yields for core (average of Germany and France) and
peripheral (average of Italy and Spain) bonds as well as the spread between peripheral and core bonds on European
Central Bank meeting days and days when the ECB president gives speeches. The lower panel adds days when
unconventional monetary policies were announced.
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