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THE EFFECTS OF CENTRAL BANK’SVERBAL GUIDANCE:
EVIDENCE FROM THE ECB

by Maddalena Galardo* and Cinzia Guerrieri**

Abstract

In this paper we propose a new indicator of central bank’s verbal guidance, which
measures communications about the future based on the frequency of future verbs in
monetary policy statements. We consider the press conferences of the European Central Bank
as a test case. First, we anayze the main determinants of our index and estimate the
unexpected component. Second, we investigate the effects of the identified change in verbal
guidance on daily movements in forward money market rates between September 2007 and
December 2015. Our results show that financial markets expectations on future short-term
interest rates react to a communication shock about the future: after controlling for the
standard policy rate shock and the announcement of unconventional monetary policies, the
effect turns out to be negative and larger for longer horizons. This suggests that verbal
guidance has proven to be an effective policy instrument for signalling an accommodative
monetary policy stance.

JEL Classification: E43, E44, E52, E58, E61, G14.
Keywords:. central bank communication, textual analysis, European Central Bank, signalling
channel, unconventional monetary policy, event-study analysis.
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1 Introduction

After the onset of the Global Financial Crisis, the role of central bank
communication has evolved remarkably. The close proximity of the policy
rate to the effective lower bound and the impairments to the conventional
interest rate channel of the monetary policy transmission mechanism have
risen the need of shaping financial markets’ expectations on future short-term
interest rates through a forward-looking communication strategy.ﬂ In other
terms, the signalling channel has gained momentum: as stated by |Woodtord
(2005)) “for not only do expectations about policy matter, but, at least under
current conditions, very little else matters.’|

In this paper we propose a new indicator of central bank’s verbal guidance,
which quantifies the forward-looking statements according to the frequency
of future verbs used in the monetary policy press releases. To the best of
our knowledge, we are the first to adopt this approach for identifying central

bank communication about futureﬁ We exploit the fact pointed out by |Chen

LA prior version of this paper circulated under the title “More than Words: Markets’
Expectations and the ECB’s talking abut future”. This paper benefited from extensive
discussions with Pierpaolo Benigno and Giuseppe Ferrero. We also gratefully acknowledge
suggestions from Nicola Borri, Martina Cecioni, Simona Delle Chiaie, Michael Ehrmann,
Marek Jarocinski, Paolo Emilio Mistrulli, Carlo Rosa, Pierre Siklos and two anonymous
referees. We also thank participants at the International Rome Conference on Money,
Banking and Finance (2015), at the Barcelona GSE Summer Forum (2016), at the
European Economic Association Summer Congress (2016), at the Spanish Economic
Association Meeting (2016), and at seminars at LUISS for useful comments. Any errors
and omissions are the sole responsibility of the authors. The opinions expressed are those
of the authors and do not necessarily reflect the position of Banca d’Italia.

2Please refer to |Bernanke and Reinhart| (2004) and Blinder| (2010) for a discussion of
the unconventional monetary policies at the zero lower bound.

3In fact, the world’s major central banks have recently introduced or reinforced their
guidance on the policy inclination, in order to convince firmly the financial markets that
the future monetary policy stance will remain accommodative.

4Karapandzal (2016)) propose a similar approach to study the relationship between the
firms’ information about the future conveyed in the annual report and the stock returns.



(2013)) that the English language “requires future events to be grammatically
marked when making predictions” according to the typological linguistic
literature, English is classified as a strong future-time reference language
which “requires speakers to encode a distinction between present and future
events”[’| As a consequence, the identification of central bank communication
about future is straightforward: we collect the future markers, namely the
future auxiliary and semi-auxiliary verbs will, shall, going toﬁ Moreover,
this approach can be implemented in an automated fashion, which makes
our index consistent and easy to replicate.m

Is this indicator effective for measuring the evolution towards a
forward-looking communication? Is the impact of changes in verbal guidance
on money markets rates relevant?

To convincingly answer these questions two major challenges need to be
addressed.  First, to have a precise measure of verbal guidance, the
forward-looking communication related to the monetary policy stance needs
to be disentangled from that related to other issues such as the projections of
output growth and inflation. Second, since in a forward-looking environment
financial markets react only to surprises, we need to identify the unexpected
component of news in order to study the market response to communication
about future.

In this paper we use the European Central Bank (ECB) as testing case.

To have a measure of verbal guidance which abstracts from communication

°0On the contrary, the weak future-time reference languages (e.g. German) do not
necessarily require to mark the future events through future markers (Chen| (2013))).

6Please refer to Szmrecsanyi (2003).

"We also exploit the fact that all relevant information released by central banks are
often available in the lingua franca of international financial markets, English.



not related to the future monetary policy stance, we restrict the analysis
to the first section of the Introductory statement, we call policy summary,
that is used to summarize the policy decision and communicate the policy
inclination. The evidence shows that there has been a positive trend of
the words used in the policy summary along with an increase of the future
verbs, especially in the aftermath of the financial turmoil, with peaks at the
end of 2011 and over 2014-2015. This period coincides with the decrease of
the policy rates towards the effective lower bound (as shown in Figure 1)
and the announcement of several types of unconventional monetary policies,
suggesting that the communication strategy has evolved accordingly.

To obtain the unexpected component we follow a two-step approach. First,
we compute the index from 2002 to 2015. We then identify the process of our
ECB verbal guidance index given the information set available on the press
conference day, in order to estimate the news that could explain financial
markets’ movements around that event.

In the second part of the paper, we investigate the effects of a shock to
verbal guidance on the daily changes of money market rates. Our estimation
procedure is based on a standard event-study regression analysis for a period
that spans from September 2007 to December 2015. In particular, we look at
the implied forward three-month Euribor rates at different horizons (Figure
which reflect the financial markets’ expectations on future short-term
interest rates. Our results show that the interest rates are negatively
affected by an unexpected increase in verbal guidance on the press conference
day, after controlling for the monetary policy shock. Although our verbal

guidance index does not detect the tone of the forward-looking statements,



we acknowledge that the announcements on future policy intentions have
been used mostly to communicate a longer-lasting accommodative stance
from the beginning of the financial turmoil to nowadays. We interpret
these results as evidence that verbal guidance has been an effective policy
instrument to signal further accommodative monetary policy stance. These
results are robust, inter alia, to the inclusion of dummy variables for the
forward guidance announced on July 2013 and for the other unconventional
monetary policies, suggesting that financial markets react not only to the
announcement per se but also to the way the message is conveyed.

We contribute to the literature on ECB communication in several ways.
First, our paper proposes a novel approach to measure the semantic
content of central bank official releases. Former indicators of the ECB
communication have been constructed to measure the direction of the policy
stance: [Ehrmann and Fratzscher| (2007)) classify the extracted sentences from
inter-meeting speeches held by central bankers based on their interpretation
of dovish or hawkish tone; a similar approach has been adopted by Rosa
and Vergal (2007) to identify the direction of the policy summary. We
thus contribute to the semantic literature on the ECB communication by
proposing a new index which does not consider words but only verbal tenses.
We exploit the fact that the use of verbal tenses belongs to a precise and
stable system of rules (the grammars) which are not dynamic entities as
words areE] Moreover, the grammars are not subjective rules and therefore

no authors’ interpretation is needed to identify the future tenses.

8Language is a dynamic entity and words can change meaning according to
circumstances. In addition, new words can be introduced.



Second, other papers rely on the use of dummy variables to measure the
type of information conveyed during the ECB press conference: for example,
Ferrero and Secchi| (2009) construct several dummies for each type of
quantitative and qualitative announcement on the future monetary policy
stance;ﬂ Ehrmann and Fratzscher (2009) uses Reuters snaps on the economic
outlook, inflation, money growth, and interest rates to construct several
dummy variables accordingly. However, relying on dummy variables, though
widely used, limits the validity of this empirical strategy, because it assumes
that the entire announcement was a complete surprise. As pointed out by
Christensen and Rudebusch| (2012), this is likely to underestimate the interest
rate response as, especially for the later announcements, market participants
may have anticipated some actions. This drawback puts a premium on the
need to have a measure of news shock, as we show in this paper.

Finally, our approach differs from the standard factor analysis applied by
Brand et al. (2010) to the ECB for extracting monetary policy indicators
relating to different time horizons[l’] The authors analyze changes in forward
money market rates occurring during a time window from 1:35 pm to
3:50 pm CET, and extract two orthogonal factors: changes at the short
end of the forward curve are identified as jump news, whereas changes at

longer maturities are identified as path news, i.e. related to the future

9Namely, numerical interest rate path (quantitative announcement), verbal hints on
the future evolution of policy rates (qualitative announcement) with clear timing (clear
qualitative announcement) or ambiguous timing (opaque qualitative announcement), and
no announcement.

10This approach was firstly proposed by (Gurkaynak et al| (2005) for identifying the
future path of the policy factor associated with FOMC statements.



policy path communicated during the press conference.m Nevertheless, the
factor analysis approach cannot reveal anything about why financial markets
forecast a different forward path for interest rates after the statement release,
or which aspect of the statement constitutes the news that changes their
beliefs[] On the contrary, in this paper we show the evolution of language
to communicate possible future moves and its effects on financial markets’
expectations.

The remainder of the paper is organized as follows. Section [2| introduces
our verbal guidance index and its application to the ECB. In this section we
also analyze the main determinants of our index and identify the unexpected
component. Section [3|presents the empirical strategy and the results. Section

concludes. The Appendix[A]provides details on the data used in this paper.

2 A New Index of Verbal Guidance

In this section we introduce a simple indicator of central bank communication
about future based on the frequency of future verbs. We exploit a peculiarity
of the English grammar, which allows us to identify the forward-looking
statement in a very straightforward way. In general, the human spoken
language can be described as a system of symbols and rules (the grammars)
by which the symbols are manipulated, and every complete sentence is built

around a verb that indicates the time when the action occurs (present, past

"Moreover, the authors show that this indirect econometric method to construct
measures of news is consistent with the information obtained from a direct measurement,
based on intra day changes in money markets rate occurring during two separate time
windows, i.e. 1:35-2:05 pm for the jump news and 2:20-3:50 pm for the path news.

12The limits of this kind of analysis are amply discussed in |Woodford, (2012).

10



and future). Particularly, English requires the use of future markers to mark
the timing of future events in nearly all circumstances (Chen (2013)). The
future markers are the auxiliary and semi-auxiliary future verbs will, shall,
going to (Szmrecsanyi| (2003))). As defined on the |(Oxford Dictionary, these
verbs refer to actions stated as promises or commitments. In a robustness
exercise, we extend the category of future markers to include verbs which
convey a future meaning even if less certain: to expect, as it refers to
something as likely to happen; may and might, as they express a possibility.ﬁ
In practice, we compute the frequencies of future markers in an automated
fashion, through a search words-based computer-coded content analysis. This
allows us to overcome one of the main caveat related to the standard literature
based on subjective indicators, i.e. our index is not affected by personal
judgments. Moreover, it can be easily replicated.

We then use the word counts to construct an objective indicator, we call the

verbal guidance index, which is obtained as follows

M
> iy FutureMarker;

VG, N,

where t refers to the press statement, ¢ denotes the future marker, M; and N,
stand for the total number of future tenses and words in a given statement,
respectively. The denominator reports the total number of words, N, , to
avoid the possibility that the phenomenon captured by the index may reflect

the intensity of speaking by the central bank. One of the main advantages

13 As defined on the Oxford Dictionary at https://en.oxforddictionaries.com/verb.
Although may and might represents the present and past tense respectively, this distinction
is rarely observed and they are generally acceptable as substitutes.
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of our indicator is that it does not use glossaries, but verbal tenses. In other
terms, it is not contest-dependent, as the use of verbal tenses belongs to a
precise and stable system of rules which are not dynamic entities as words

are.

2.1 Evidence from the European Central Bank

We explore the validity of our approach by considering the European Central
Bank as testing case. The means by which information on future monetary
policy is transmitted to the financial markets can include press releases,
press conferences, bulletins, speeches and interviews. To the purpose of our
analysis, we consider only the press conferences which follow the monetary
policy meeting of the Governing Council, as they are held regularly in terms
of frequency and are systematic in terms of structure.

Since January 2002 to December 2014 the press conference was held the first
Thursday of every month, while starting as of January 2015 the frequency
of the monetary policy meetings has been reduced from monthly to every
six weeks['] The timing of the communication strategy is the following: the
press release reporting the decision on the key interest rates is issued at 1:45
p.m. CET/CEST; it is followed shortly by the press conference starting
at 2:30 p.m., which is divided in two main sessions, i.e. the Introductory
statement and the Question and Answer Session[?’] The former reports all

the necessary information concerning the ECB monetary policy stance in a

14 Although the first press conference took place on January 1999, our sample starts
from January 2002 because only since November 2001 ECB’s President monthly press
conference has a structure which can be precisely identified.

15The Introductory statement read by the Governor is published (almost) simultaneously
online at http://www.ecb.europa.eu/press/html/index.en.html.
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simple and systematic way, while the latter is often used to clarify ECB’s
message.

The structure of the Introductory statement has remained quite the same
since the very beginning: (i) the first part summarizes the ECB’s monetary
policy decision; (ii) the second part discusses both real and monetary
developments in the Euro area; (iii) the last part concludes with some
considerations on fiscal policy and structural reforms.

As we are interested in the communication about the future policy stance,
we restrict the analysis to the first section of the Introductory statement,
we call policy summary: this choice is motivated by the fact that the verbal
guidance is communicated to the public after the explanation of the policy
decision, generally in the forms of a policy inclination based on the risks to
the primary objective of price stability.

This selection criterion allows us to extract the text of interest properly, and
minimize the risks that our index might capture the future markers that
refer to information other than the monetary policy verbal guidance, such
as the developments and the projections of output growth and inflation that
are generally discussed in the subsequent economic pillar.

Our sample covers 159 press conferences, starting from January 2002 to
December 2015. Figure [3| shows the evolution of the ECB policy summary:
the top graph plots the length measured by the number of words, while
the bottom graph its share with respect to the Introductory statement. In
both cases, the figure also reports the moving average over the previous 12
press conferences. Overall, the length of the policy summary has increased

from 58 words on January 2002 to 436 words on December 2015, reaching
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a maximum of 670 words on June 2014. This tendency does not reflect a
mere increase of length of the Introductory statement: in fact, also the share
has considerably increased from around 7% to around 37%, with a peak of
around 47.5% on January 2015. The positive medium-term trends suggest
that the ECB has provided over time more information about the monetary
policy decision and its possible future path, especially after the beginning of
the financial turmoil.

Before exploring the forward-looking content of the policy summary, we
restrict the sample of words to be analyzed by considering only words which
have a sparsity lower than 80 per cent (i.e. that appear once in at least 30
policy summaries), and by excluding numbers, stopwords (such as articles,
prepositions, conjunctions) and ECB-related terms.ﬁ Figure 4| summarizes
our findings: the top panel shows the number of future markers, namely
will, shall and going to. We also report expect, may and might, which
convey a future message even if less certain. It is evident that the ECB
generally uses will to communicate about future, while in none of the policy
summary we could find the other future markers shall and going to. We
observe a concentration of expect during November 2009-December 2010, a
period characterized by the economic recession. Interestingly, may has been
used twice in August 2012 to announce the OMT program and in general
unconventional measures: “The Governing Council, [...]|, may undertake
outright open market operation of a size adequate to reach its objective.
Furthermore, the Governing Council may consider undertaking further

non-standard monetary policy measures according to what is required to

16Please refer to Table in the Appendix.
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repair monetary policy transmission”. So far, the OMT has been announced
but never implemented, as its activation depends on the country request:
the verb may refers indeed to a possibility, and not to something certain to
happen. Finally, might has been used only few times at the very beginning
of our sample.

The bottom part of Figure [ plots the number of words of the policy
summary versus the number of will. The evolution of will reflects the
trend observed for the number of words, suggesting that there has been a
shift towards explicit forward-looking statements over time. This evidence
is reinforced by the content analysis provided by Figure [5 which reports
a visual overview of the most frequent words in four main sub-periods,
ie. 2002-2006, 2007-2009, 2010-2012, 2013-2015. While the frequency
of technical terms (e.g. monetary, price stability or inflation) is mostly
constant over the four sub-periods, the frequency of will has increased.

In our view, these facts are consistent with the increasing need of managing
financial markets’ expectations on the future path of short-term interest
rates, especially in the recent years characterized by policy rates close to
the effective lower bound. In this respect, we plot in Figure [6] the ECB’s
Main Refinancing Operations Rate versus the number of will in the policy
summary, by focusing on the period September 2007 - December 2015. We
register the major peaks in the use of will: (i) on May 2009, coinciding
with the beginning of a two-year period of unchanged policy rate at very

low level; (ii) on June 2011, followed by an increase of the MRO rate on

15



July 20117 (iii) during August-December 2011, when the policy rate has
been reduced to the “before-April 20117 level; (iv) on May 2013, preceding
the announcement of forward guidance on July 2013; and (v) starting
as of June 2014, when the Governor announced intensified preparatory
work for purchases of asset-backed securities, to January 2015, when it was
announced the extended asset purchase programme, in correspondence of the
MRO approximating the zero level bound. This evidence suggests that the
verbal guidance has been used mostly to signal further the accommodative
monetary policy stance, with the exception of June 2011.

Yet we acknowledge that our analysis might be affected by the presence
of future markers related to the ECB’s target and the outlook of inflation
expectations. To tackle on the possibility that our index might contain some
noise, which could produce a bias towards zero in the estimates, we identify
manually the future markers related to the intentions of signalling some
future action and to monitor closely a situationﬁ Figure (7| plots the number
of will computed through automated and manual computation: the paths
are very close, suggesting that our methodology is effective in capturing the
ECB’s verbal guidance[T]

As examples, we report the text extracted from four Introductory
statements which show clearly how the ECB has increasingly relied on

explicit communication about future.

170n the contrary, when Trichet has increased firstly the MRO on April 2011 after a
prolonged period of no changes, the number of will has been stable.

18We tried to reduce the probability of a wrong classification by doing our coding
independently from one another. When we came up with a different coding for the same
press conference, we have double-checked it together and agreed on a common value.

19Tn fact, the statements on the ECB’s monetary policy objective and the inflation
expectations are generally constructed using the present verbal tense.

16



At the very beginning, the policy summary consisted of a very limited
number of strings, and an implicit policy inclination was released through
key words related to the risks to price stability: e.g. on January 2002 “We
also confirmed that the current level of key ECB interest rates remains
appropriate for the maintenance of price stability over the medium term”.
Starting as of September 2005, statements on the inflation expectations have
been introduced, e.g. on April 2006: “It remains essential to ensure that
medium to long-term inflation expectations in the euro area are kept solidly
anchored at levels consistent with price stability. Such anchoring of inflation
expectations is a prerequisite for monetary policy [...| With interest rates
across the whole maturity spectrum still at very low levels in both nominal
and real terms, |...|, our monetary policy remains accommodative”.

During the crisis, we observe both an increase of wording and will, e.g. on
June 2014: “|...] the measures will contribute to a return of inflation rates
to levels closer to 2% |[...] Looking ahead, the Governing Council is strongly
determined to safeguard this anchoring. Concerning our forward guidance,
the key ECB interest rates will remain at present levels for an extended
period of time in view of the current outlook for inflation [...|Moreover,
if required, we will act swiftly with further monetary policy easing”. On
September 2015: “[...] Accordingly, the Governing Council will closely
monitor all relevant incoming information. [...| In the meantime, we will
fully implement our monthly asset purchases of €60 billion.”

The future verbal tenses are related to ensure that (i) the measures taken
will be effective; (ii) the policy interest rates will continue to be low, (iii)

the ECB is ready to react by easing further the monetary policy stance. In

17



other terms, to signal and convince financial markets that monetary policy
stance will remain accommodative in the future.

In fact, as stated by the ECB President Mario Draghi: “Our response was
to place more emphasis on enhanced communication - both regarding our
commitment to our price stability objective, and regarding our assessment

of and response to the rapidly changing economic and financial situation”,

Draghi (2014]).

2.2 The ECB’s Verbal Guidance Index

Given the evidence presented above, we compute two versions of our indicator
of central bank verbal guidance for the ECB policy summary. The former

includes only will, while the latter also expect, may, might:

Z].\itl FutureMarker;,
VGt - L N ’
t

My

VG? — Zi:l

w * FutureMarker; 4
Ny

(2)

where ¢ refers to the press conference day; FutureMarker={will} in
equation and FutureMarker={will, expect, may, might} in equation (2));
w={0.5,1} denotes the weights, where 0.5 refers to ezpect, may, might and 1
to will; My and N; represent the total number of future markers and words in

each policy summary, respectively@ Our weighting scheme is motivated by

20We disregard will when it is preceded by the article the, as in this case it denotes a
noun and not a verb. Moreover, we control for possible case-sensitive issue, by removing

18



the fact that expect, may, might, although convey a future message, refer to
something as likely to happen or to a possibility, and therefore their message
is less certain. Given that their frequency is very low in our sample, this
choice should not have a crucial impact on the computation of the index.@
Figure 8| reports the two versions of the index: the main difference occurs
during the period November 2009 - December 2010, which was characterized
by a larger use of expect with respect to will. As expected, we observe large
values of the index during the peak of the sovereign debt crisis in November
2011 (coinciding with the decrease of the Main Refinancing Operation rate,
few months after the previous increases in April and July). Moreover,
the highest values occur in the last part of our sample, during which
several unconventional monetary policies have been announced, included the

Quantitative Fasing on January 2015@

2.3 The identification of the ECB verbal guidance shock

As emphasized by |[Kuttner| (2001)), in a forward-looking environment financial
markets should react only to the surprise element of the monetary policy
announcements. Therefore, in order to assess the market response to
communication about future, we need to identify the unexpected component.

To this purpose, we explore the process underlying the ECB verbal guidance

May from our counting.

21As someone could rightly point out, the use of these verbs could introduce more
uncertainty about future and therefore have a negative effect on the volatility of financial
markets. As we do not investigate this issue here, we leave this question open to further
research.

22Some examples of ECB policy summary and the corresponding verbal guidance index

are reported in Appendix
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indexﬂ our hypothesis is that the financial markets participants form their

prediction based on the following augmented autoregressive process:

E[VG|I+] = o+ ZﬁiVthi + 2y (3)

i=1
where t stands for the press conference day, the frequency of V' G, reflects
the timing of the ECB meetings and n refers to the past values; E denotes
the expectation conditional on the information set I;« at the time just prior
to the Governing Council press conference; Z; is a vector of macro-financial
control variables.
We estimate equation with ordinary least squares and robust correction of
standard errors for the period January 2002 - December 2015. The Appendix
reports an extensive analysis of the data generating process underlying
our index.
Table[l{reports the results under three specifications: (i) we only consider the
autoregressive components up to two lagsﬁ (ii) we add the expected policy
rate measured as the mean from a Bloomberg survey; (iii) we include also the
Consensus Economics forecasts twelve months ahead for the Euro Area GDP

growth rate and the CPI inflation rate””] The inclusion of the forward-looking

23 As defined in equation . Results are consistent when we consider the verbal guidance
index as defined in equation .

24 According to both Akaike and Schwarz Bayes information criteria. Higher lags turn
out to be statistically insignificant.

25The Consensus Economics forecasts are released for the current year and the following
calendar year. Since the horizon is not constant, we approximate the forecast for the
twelve months ahead as average of the forecasts for the current and next years, weighted
by their shares in the forecast period. By adopting the same methodology as in [Mehrotra
and Yetman| (2015)), we compute the fixed horizon forecast according to this formula (for
inflation as example):
k 12—k 4

f_
T = Eﬁt+k|t+ 12 Ttt124kft (4)
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macro variables is consistent with several contributions in literature which
show that central banks respond to forecasts of future economic variables
(Orphanides| (2010)) [

The results are as follows: the two lags are statistically significant and
large under all specifications; the coefficient on the expected policy rate is
statistically significant as shown in column (2), whereas it loses significance
when we also include the forecasts for inflation and GDP growth. Indeed,
as shown in Appendix [A.2] the expectation on the policy rate captures
all available and relevant information that hit the market before the press
conference takes place.

The process that results better suited to predict the verbal guidance index is
an AR(2) augmented using the expectation on the policy rate. The estimated
persistence of the verbal guidance index is consistent with the findings of
Amaya and Filbien (2015) which show that the content of the ECB press
conference is similar over timem The mechanism behind the negative sign
of the estimated coefficient for the expected policy rate is at least twofold:
a decreasing expected path for the policy rate may signal expected weaker
economic conditions; at the same time, the approaching of the policy rate to

the effective lower bound may rise the need of enhancing communication in

where k € {1,2,...,12} denotes the k-month ahead forecast horizon based on information
available at time t.

26n a robustness exercise reported in Appendix we consider as control variables
the official releases of the CPI inflation rate and the industrial production, PMI composite
index, unemployment rate and ZEW Financial Market Survey index. The coefficients on
these variables tuned out to be not statistically significant if included in the model along
with the expected policy rate.

2"The authors follow the methodology proposed by |Tetlock| (2011) and measure the
similarity of two successive ECB statements based on the proportion of textual information
overlapping in both statements.
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order to manage expectations.
In order to obtain a measure of real-time news, we re-estimate equation ({3))

as:

VG =a+ VG + BVGio+mEli] +¢ (5)

where E[i;] denotes the expected policy rate and &, is the error term. We
follow a recursive approach to compute the one-period ahead forecast, where
the starting sample is composed by the first 30 observations and at each
iteration the window increases by one unit. The unexpected component of
the ECB verbal guidance index, we call verbal guidance shock (henceforth,

VGS), is given by the difference between the actual and the predicted values

(Figure [9).

3 Empirical Analysis

In this section we investigate whether and the extent to which an unexpected
change in the communication about future may affect financial markets’
beliefs. Our estimation procedure is based on a standard event-study

regression analysis around the ECB’s monetary policy Governing Council

meeting.@

28 As discussed in |Gurkaynak and Wright| (2013), the event-study approach is now a well
recognized methodology for the identification of causal relationships in the macro-finance
literature.
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3.1 Data

To evaluate the impact of the verbal guidance on the signalling channel,
we look at the daily changes of the Euribor rate after the press conference
takes place. The Euribor (Euro Interbank Offered Rate) is a daily reference
rate, determined and published at about 11:00 CET/CEST each working
day, as the filtered average interbank interest rate at which European banks
are prepared to lend to one anotherF_g] Our choice is motivated by the fact
that the Euribor represents the benchmark rate of the large euro money
market and reflects the expectations of financial markets on future short-term
interest rates. Specifically, we use the spot rates for the three-month (3M),
six-month (6/), nine-month (9M) and twelve-month (12M/) maturities that
were obtained from Thomson Reuters-Datastream. As the spot rate (e.g.
12M) implicitly incorporates the expectations on all short-term interest
rates over a specific horizon (e.g. 12 months), for our analysis we compute
the implied k-month-ahead three-month forward rate, ft(k), by the simple
definition:

(1+ rFH)55
v (6)

' (14 )12

=

where k = {3,6,9}, as a measure of expectations on the three-month rate in
k months ahead (Figure [2)).

Conditionally on the assumption that financial markets are efficient and
respond only to news that could affect their belief about the future, we
assume that: (i) on meeting days the relevant news concerns the policy rates

(the Main Refinancing Operation and standing facilities rates) and the ECB

2%For more information, please refer to the official website http://www.
emmi-benchmarks.eu/euribor-org/euribor-rates.html.
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press conference; (ii) the expectation hypothesis holds; (iii) and the term
premium is constant during a one-day Windowﬂ

The first assumption implies that we need to control for the news related to
the monetary policy rates. We use as proxy the difference between the Main
Refinancing Operation rate and its market expectations, measured through
the mean response of a Bloomberg survey among market participantsﬂ
Given that the ECB has started to announce several non-standard
measures in the aftermath of the financial turmoil, we also control for the
announcements made during the press conference day@ In particular, we
distinguish between two broad categories of non-standard measures. The
former includes the policies aimed at improving the liquidity conditions
of the interbank markets, which were severely impaired by the financial
crisis. Precisely, we include a dummy which takes value 1 when one of the
following measures are announced: (i) the unlimited provisions of liquidity
through fixed rate tenders with full allotment for the main refinancing
operations (FRFA); (ii) extension of maturity for the long-term refinancing
operations (LTRO); (iii) extension of the list of eligible collateral assets for

refinancing operations; (iv) liquidity provision in foreign currencies though

30Nonetheless, we acknowledge that someone could question the validity of this
assumption after the onset of the crisis. It is a testable hypothesis and we leave the
answer to it to future research.

31 As robustness check (non reported), we measure the monetary policy shock as daily
difference of the Eonia overnight rate, and the results are confirmed.

32Please refer to Table in the Appendix for a list of all unconventional monetary
policies covered in this paper. Our list is very similar to |Falagiarda and Reitz (2015) up to
2012 and |Altavilla et al.| (2015) for the last years. As we consider only the announcements
made during the regular monetary policy press conference, some relevant non-standard
measures (e.g. the Securities Markets Programme) are not included.
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swap lines with other central banks (FOR)f?| (v) the outright purchases of
covered bonds (CBPP1 and CBPP2). The second category covers the asset
purchases carried out in order to address the redenomination risk during the
sovereign debt crisis and to activate other channels of the monetary policy
transmission mechanism, such as the portfolio rebalancing channel and the
bank lending channel.@ In practice, we include a dummy which takes value
1 on the days the ECB announces: (i) purchases of government bonds
carried out under the Outright Monetary Transactions (OMT); (ii) the
extended asset purchases programme (APP){7| (iii) the targeted longer-term
refinancing operations (TLTRO) [

We also include a dummy which takes value 1 when the forward guidance
has been first announced on July 2013. Finally, we include a set of control
variables that could affect the dynamics of the Euribor rate other than
the ECB policy news: (i) the surprise related to the ECB forecasts for the
GDP growth and inflation, defined as the difference between the ECB and

the Survey of Professional Forecast (SPF) projections{”| (ii) changes in the

33Even if the main goal of the swap lines is to provide foreign currency liquidity
to domestic banks, this instrument should mitigate the negative spillovers effects by
protecting the euro area interbank market from external tensions, as discussed in the
article "Experience with foreign currency liquidity-providing central bank swaps", Monthly
Bulletin, August 2014.

34For further discussion on the transmission channels see, among others, [Falagiarda and
Reitz| (2015) for all the unconventional monetary policies implemented up to 2012, and
Altavilla et al.| (2015]), (Cova and Ferrero| (2015)) and |Andrade et al.| (2016) for the asset
purchase programme.

35This programme also covers the asset-baked securities purchase programme (ABSPP)
and the covered bonds purchase programme (CBPP3). For more information, please see
the ECB official webpage at https://www.ecb.europa.eu/mopo/implement/omt/html/
index.en.html.

3%We include the TLTRO among these measures as they have been introduced mainly
to affect the economy through the bank lending channel.

37Starting as of June 2004, the ECB has released the macroeconomic projections on
the press conference day, while the SPF projections are released around one week before.
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Euro Stoxx volatility as a measure of aggregate riskﬂ (iii) three dummies
corresponding to three main phases of the crisis that started in August
2007, namely the financial turmoil from 9 August 2007 to the collapse of
Lehman Brothers, the Great Recession phase from 15 September 2008 until
7 May 2010, and the Eurozone sovereign debt crisis from May 2010 until
November 20127 (iv) a dummy which takes value 1 if Mario Draghi is the
ECB’s President in charge[T]

3.2 Methodology

We estimate the following equation using ordinary least squares with robust

correction of standard errors:

A = a® 488V G880 M PS4+ FG+8Y REF+BPUMPA+ 2] 4® 4+
(7)

where the time index t' refers to the day after the press conference.@

Both projections are released on a quarterly frequency; we then assume that the surprise
is zero when there are no releases. Finally, as both projections refer to current and next
year, we compute the fixed horizon forecast using a slightly version of equation .

38The Euro Stoxx volatility, as VIX in the US, is an index that provides a market-based
measure of the volatility perceived by investors in the European stock market. The
index is widely used as a proxy of aggregate risk perceptions in the euro area (Arghyrou
and Kontonikas| (2012), |Glick and Leduc| (2012) and [Falagiarda and Reitz| (2015), among
others).

39A similar identification of the crisis periods has been suggested by |Drudi et al.| (2012).

40Tn a (non-reported) robustness exercise we also include the surprise of U.S. initial
jobless claims, defined as the difference between the actual release and market expectations
measured through the mean response of a Bloomberg survey among market participants.
The release is issued every Thursday at 2:30 pm CET /CEST, contemporaneously with the
ECB press conference. As the effect is almost null, we exclude it for parsimony.

4 Given that the Euribor is fixed at 11:00 am CET/CEST, we compute the difference

26



The dependent variable, A ft(,k) = ft(,k) — ft(k), represents the first difference
of the 3-month implied forward rate, where k = {3,6,9}; VGS is the verbal
guidance shock, as defined in Section 2.3 MPS stands for the monetary
policy shock; F'G refers to the forward guidance dummy; REF' is a dummy
variable taking value one if FRFA, LTRO, COLL, FOR, or CBPP are
announced and zero otherwise; UM P is a dummy variable taking value one
ifOMT, APP, or TLT RO are announced and zero otherwise; Z is the vector
of control variables; and ¢; denotes the error term.

We focus on the meetings between September 2007 and December 2015.
This period was mostly characterized by an accommodative monetary policy
stance, as amply discussed in the evidence in Section [2.1} and therefore
we expect that a positive shock to our index (an unexpected increased use
of future markers) might have a negative instantaneous effect on financial

markets’ expectations.

3.3 Main results

We estimate equation (7)) under three specifications. First, we estimate a
baseline version of the model, where the announcements of all non-standard
measures (i.e. FG, REF and UMP) are not included. Table [2] reports the
results. As expected, the effect of a monetary policy shock on expectations
on future short-term interest rates is positive; moreover it is statistically
significant for all the horizons analyzed. In line with our hypothesis, the
coefficients for the verbal guidance shock are all negative and significantly

different from zero too. In other terms, our findings suggest that: (i) the ECB

from the day of the Governing Council meeting (t) to the day after (t’).
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communication about future influences expectations about future money
market interest rates; (ii) an unexpected increase of future markers induces
a reduction in the expected money markets rates. In addition, the effect is
larger (in absolute value) for horizons between 6 and 9 months. This result
can be explained by the fact that the verbal guidance aims at convincing
firmly the financial markets participants that the monetary policy stance
will remain accommodative in the medium term.

In order to quantify the magnitude of the effect of the VGS, we normalize
by considering the impact of one standard deviation shock: the effect of the
VGS has been around 1 basis point across the horizons. This effect can
be relevant, given that the average (of the absolute value) of the change of
forward money market rate on the press conference day is around 2 basis
points in our sample. In specific days the effect is much larger: e.g. on June
2014, when several non-standard measures have been announced, the VGS
has been around 0.086, corresponding to an impact between 2 and 3 basis
points. Interestingly, the coefficient on the dummy which takes value 1 if the
President in charge is Mario Draghi is negative and statistically significant for
all three horizons. This result is consistent with the literature highlighting the
importance of the central bank governors, according to which the reputation
of the central bank president is relevant for shaping markets’ expectations[?]
In the second specification, we estimate the full model as defined in equation
. Table [3| reports the results. As expected, the forward guidance
(FG) announced on July 2013 had a relieving impact in reducing money

market rates of almost 4 basis points for all horizons, while the money

42Gee |Sgrensen| (2014), [Neuenkirch et al.| (2013)
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markets have been not affected by the announcements of unconventional
monetary policies, as shown by other researches[®| This can be due to
several reasons. For example, Brunetti et al| (2011) show that during crisis
long term refinancing operations are not effective in reducing prices and
interbank market uncertainty due to the crowding-out effect that dominates
the intervention news effect. Moreover, programs such as the OMT were
oriented to alleviate the increasing tensions in the sovereign debt market,
while the TLTRO to stimulate the bank credit to the economy. Even after
controlling for the announcements of unconventional monetary policies, the
coefficients of the verbal guidance shock are all negative and statistically
significant.  Actually, they are now bigger in magnitude: the effect is
larger (in absolute value) than the baseline model, suggesting that omitting
variables result in downwards biased estimation of the VGS. Finally, we
estimate equation by dropping the dummy variables for the non-standard
measures, REF and UMP, which result to be not statistically relevant for
explaining money market rates movements around the press conference day.
In other terms, we estimate an extended version of the baseline model, by
controlling for the announcement of forward guidance. Table [4] reports the
results, which are fully consistent with the baseline model.

To conclude, our findings suggest that communication in the form of verbal
guidance has been an effective policy instrument. The main advantage of
including our variable is that it is continuous in time, as opposite to the

dummy for the FG, and it is thereof able to capture the effect of the evolution

43See|Cecioni et al.| (2011)), for a review of the effects of unconventional monetary policies
in the US and euro area interbank market until mid-2011.
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of language. As amply discussed in Section 2.1} our index captures the future
markers used to communicate information about the future monetary policy
stance, such as forward guidance and the announcements of asset purchases.
While the announcements on non-standard measures are not effective per se,
our results suggest that financial markets’ expectations react to the way the

message is conveyed.

3.4 Robustness checks

In this section, we perform a series of robustness exercises and discuss the
results for the extended model[”] Our econometric analysis has been carried
out in two steps. First, we determine the market prediction of the verbal
guidance index immediately before the start of the press conference in order
to estimate the news shock; second, we investigate the extent to which the
identified innovation in communication about future can explain forward rate
movements around event-days. In other words, we use a generated regressor
in the second step. This fact may give rise to underestimated standard
errors and hence to spurious significant regressor coefﬁcientsﬁ] In order
to account for the generated-regressor problem when computing coefficient
estimates’ standard errors, we check the robustness of our conclusions by
using a bootstrap approach to statistical inference (see, e.g., Efron and
Tibshirani (1993)). More specifically, we apply a sampling-with-replacement
raw residuals bootstrap scheme with 1,000 repetitions. In Table [5| we

report the estimation results: the coefficients of the verbal guidance shock

44The results remain valid for the other specifications too.
45See [Pagan| (1984) for more details on the generated regressors issue.
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are qualitatively very similar to those obtained in the previous section
where White-robust standard errors are used. This fact confirms that
communication about future is indeed effective in moving money markets
rates.

To further assess the robustness of our results, we estimate equation (7)) using
the surprise in the Verbal Guidance Index computed following equation .
The Verbal Guidance Index we use here is computed adding as future markers
expect, may and might to will. For this index we apply a weighting scheme
that associates the weight 1 to will and 0.5 to the others. On the one hand,
the new index captures a broader range of shades about the use of future
tenses in communication. On the other, the inclusion of different future
markers and the use of an arbitrary weighting scheme inevitably increase the
noise in the index. The results reported in Table [6] show that the coefficients
of VGS® are, as well as those of VGS, all negative, increasing in absolute
value with horizons and statistically significant.

Using an automated index to measure communication has pros and cons.
On the one hand, our index is quite appealing since it is easy to construct,
can be replicate, does not depend on time-varying glossary, and it is not
undermined by a possible misclassification due to personal judgments. On
the other, the way we compute the index may lead to the inclusion of noise in
our estimation exercises. As described in section [2.1] the use of future tense
markers (i.e. will) in the policy summary is generally related to the intention
of signalling future monetary policy actions, but it could also refer to the
intention to monitor closely a situation or to the expected return of inflation

on target. While the first two instances can both be classified as signals
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of future actions, the last instance is more dubious: it should signal that,
given the current policy stance, no further action is needed. To tackle this
issue we manually disentangle the future markers related to the intentions of
signalling some future action to those related to other aspects of the monetary
policy stance (Figure [7| compare the number of will obtained manually to
the automated one). Once obtained the number of future markers which
only refer to signalling future action, we proceed as usual in two steps: we
construct the index as the ratio between the future tenses and the number
of words of the policy summary, and then we identify the communication
shock. Table [7|reports the estimation for the extended model using as verbal
guidance shock the one computed manually. Results are confirmed.

Moreover, we have run an event-study analyses measuring changes in
expectations in a one-day window around the press conference meeting. As
it has been stressed out in the literature, a limitation of the event-study
approach is that it relies on the assumption that financial markets are
informationally efficient, i.e. it assumes that the majority of the impact
of ECB communication occurs immediately. Hence, the choice of the event
window length is crucial, since it involves a trade-off between keeping the
interval narrow to avoid the noise produced by extraneous information, and
choosing a wider window to identify potential delayed and/or anticipated
reactions of market participants. In order to capture possible anticipated
reactions to news by market participants, we extend our event window to
two days, defined as difference between the day after and the day before
the press conference. The results are reported in Table [§] The coefficients

of our variable of interest, the VGS, are larger in absolute value for all the
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horizons analyzed, the significance level and the measure of the goodness
of fit increase. The results indicate that ECB news have been subject to
anticipation effects, as there has been an increase quantitatively (in absolute
value) and qualitatively in comparison to a one-day window. On the other
hand, the results obtained using a two-day window are less accurate in
comparison to those obtained using a one-day window, as extending the event
window inevitably increases the noise in the estimates of the announcement
effect.

So far we have considered changes in the Euribor forward rates to determine
if and how the surprise in communication about future affects money market
rates. Forward rates, due to the way they are computed, show sometimes
erratic behavior at high frequencies and, more important for our perspective,
include term premia. In short time windows, as those used in this analysis,
the term premia should not change. However, for some important ECB
communication, related for instance to the start of the APP programme,
someone could question the validity of assuming a constant term premium.
This could cause the increasing effect along horizons that we find for the
coefficient of the verbal guidance shock. To asses this issue, we re-estimate
the model using as alternative dependent variable the Eonia Swap Rates:
these rates are transaction-based and not quote-based as in the case of the
Euribor, hence they should reflect more clearly market expectations. Table
9 reports the results obtained for a two-day window for maturities from 3
months to 2 years. The coefficients of our variable of interest are, as in
previous estimates, negative and increasing in absolute value with maturities

until 6 months. The verbal guidance shock results to be no longer statistically
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significant for maturities beyond 8 months.

Table[10lsummarizes our results for the extended model for the horizon k = 9
in three cases, namely one-day window, one-day window with alternative
index, and two-day window. Specifically, we report the effects of the verbal
guidance and the monetary policy shocks, which are normalized by their
standard deviations. Overall, the effect of a shock to verbal guidance is on

average 1 basis point, and much larger than the monetary policy shock.

4 Concluding remarks

This paper has addressed a relevant question concerning central bank
governance, i.e. whether and the extent which the verbal guidance has been
effective in shaping the financial markets’ expectations on future short-term
interest rates. The answer to this question crucially depends on the way
central bank communication is measured. Despite the burgeoning literature
on this topic, our paper has proposed a novel approach based on the frequency
of future markers in monetary policy statements. We have considered the
European Central Bank communication strategy as a testing case. The
main findings are as follows: (i) our verbal guidance index is able to capture
the evolution towards explicit forward-looking statements, especially in the
aftermath of the Global Financial Crisis and well before the forward guidance
on key policy interest rates announced firstly on July 2013; (ii) the results
from the econometric analysis have showed that using a future tense that is
perceived by the public as a commitment in pursuing a particular monetary

policy stance is indeed effective in shaping future short-term interest rates
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expectations. In particular, the stronger is the surprise in speaking about
future, the stronger is the effect on interest rates, especially for longer
horizons.

To conclude, we have performed our analysis during a period characterized
mostly by a dovish attitude, and thereof the results are valid in a context of
accommodative monetary policy stance. Although it is not possible to state
if these implications hold in a hawkish context too, our results shed light on

the importance of the verbal tenses used to signal future actions.
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A Appendix

A.1 Examples of ECB policy summary

Below we provide some examples of the ECB policy summary along with the

corresponding Verbal Guidance Index, computed as in eq. (V@) and in

eq. (VGe).

i.

11.

1il.

January 2002: ¢ [...] The Governing Council concluded that recent
developments are in line with the interest rate decisions taken in the
course of last year. We have therefore decided to keep the key ECB
interest rates unchanged. We also confirmed that the current level of
key ECB interest rates remains appropriate for the maintenance of price

stability over the medium term.”

VG: 0 VGe: 0

June 2004: “ [...] Nevertheless, we are still of the view that the
medium-term outlook remains in line with price stability. Accordingly,
we left the key ECB interest rates unchanged. The low level of interest
rates continues to support the economic recovery. We will remain vigilant
with regard to all developments which could affect the risks to price

stability over the medium term.”

VG: 0.0238 VG*: 0.0238

October 2006: “|...] Today’s decision will contribute to ensuring that
medium to longer-term inflation expectations in the euro area remain
solidly anchored at levels consistent with price stability. Such anchoring

is a prerequisite for monetary policy to make an ongoing contribution
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1v.

towards supporting sustainable economic growth and job creation in
the euro area. [...] Our monetary policy therefore continues to be
accommodative. If our assumptions and baseline scenario are confirmed,
it will remain warranted to further withdraw monetary accommodation.
The Governing Council will therefore continue to monitor very closely all
developments so as to ensure price stability over the medium and longer

term.”

VG: 0.0349 VG©: 0.0349

January 2008: “ [...] The Governing Council remains prepared to act
pre-emptively so that second-round effects and upside risks to price
stability over the medium term do not materialise and, consequently,
medium and long-term inflation expectations remain firmly anchored in
line with price stability. Reflecting its mandate, such anchoring is of the
highest priority to the Governing Council. The economic fundamentals
of the euro area are sound. [...]| We will continue to monitor very closely
all developments over the coming weeks.”

VG: 0.0139 VG©: 0.0139

. July 2010: [...] Based on its regular economic and monetary analyses,

the Governing Council views the current key ECB interest rates as
appropriate. [...] Our monetary analysis confirms that inflationary
pressures over the medium term remain contained, as suggested by weak
money and credit growth. Overall, we expect price stability to be
maintained over the medium term, thereby supporting the purchasing

power of euro area households. [...]| Monetary policy will do all that is
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vi.

vii.

needed to maintain price stability in the euro area over the medium term.
[...] We remain firmly committed to price stability over the medium to
longer term. The monetary policy stance and the overall provision of
liquidity will be adjusted as appropriate. Accordingly, the Governing
Council will continue to monitor all developments over the period ahead

very closely.”

VG: 0.0204 VG©: 0.0306

April 2012: “[...]| Inflation rates are likely to stay above 2% in 2012, with
upside risks prevailing. Over the policy-relevant horizon, we expect price
developments to remain in line with price stability. Consistent with this
picture, the underlying pace of monetary expansion remains subdued.
[...] Medium-term inflation expectations for the euro area economy
must continue to be firmly anchored in line with our aim of maintaining
inflation rates below, but close to, 2% over the medium term. [...]
This combination of measures has contributed to a stabilisation in the
financial environment and an improvement in the transmission of our
monetary policy. We need to carefully monitor further developments.

L]
VG: 0 VGE: 0.0049

July 2014: “ Based on our regular economic and monetary analyses,
we decided to keep the key ECB interest rates unchanged.|...| The
monetary operations to take place over the coming months will add to
this accommodation and will support bank lending. As our measures

work their way through to the economy, they will contribute to a return
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of inflation rates to levels closer to 2%. Concerning our forward guidance,
the key ECB interest rates will remain at present levels for an extended

period of time in view of the current outlook for inflation. [...|”

VG: 0.1049 VG©: 0.1049
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Table A.1: Stop words

i them by then than
me their for once too
my theirs with here very
myself themselves  about  there ech
we what against when government
our which between where governing
ours who into why council
ourselves whom through  how today
you this during all year
your that before any

yours these after both

yourself those above each

yourselves a below few

he an to more

him the from most

his and up other

himself but down some

she if in such

her or out no

hers because on nor

herself as off not

it until over only

its while under own

itself of again same

they at further SO

Notes: This table lists the stop words used for the text analysis, i.e. the words which are
filtered out when computing the denominator for the Verbal Guidance Index. In content
analysis stop words usually refer to the most common words in a language; here we include
also the ECB-related words, such as “ECB” and “governing council”.
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A.2 The ECB’s communication strategy

In this section we extensively analyse the data generating process underlying
our ECB’s verbal guidance index according to equation . Specifically,
we alternatively include in the control matrix Z; a larger number of
macro-financial variables: the official releases of the CPI inflation rate, the
unemployment rate and the industrial production for the Euro Area reported
on Bloomberg Economic Calendar, as measures of the backward-looking
information; the expected policy rate, the PMI composite index, the
Consensus Economics forecasts twelve months ahead for the Euro Area GDP
growth rate and the CPI inflation rate and ZEW Expectation of economic
growthﬂ as forward-looking variables.

Regression results are reported in Table [A.2l ~ Column (1) shows the
results for a model that only includes the expected policy rate, and the
estimated coefficient is statistically significant. Columns (2) and (3) report
the estimates of a model that considers alternatively several measures of
current and expected economic activity without including the policy rate:
the results suggest that the ECB uses communication about future in
a countercyclical fashion, i.e. when unemployment increases the verbal

guidance index increases while when inflation rises it decreases[”] Columns

46The ZEW Financial Market Survey is carried out on a monthly basis, it is updated
at the end of each month around a week before the press conference. It displays the
expectations of financial experts for the Eurozone. About 350 financial analysts from
banks, insurance companies and large industrial enterprises participate in this survey.
Among the respondents are experts from the finance, research and economic departments
as well as traders, fund managers and investment consultants. The indicator reflects the
difference between the share of analysts that are optimistic and the share of analysts that
are pessimistic for the expected economic development in the Eurozone in six months.

47The coefficient for the expected GDP growth is positive and seems to suggests the
opposite. However, it is significant only at the 90 per cent level and not robust, while the
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from (4) to (9) show that when we include both the macroeconomic variables
and the expected policy rate, they are no longer significant. This could be
explained by the fact that the policy rate depends on the policy makers’
information set, which incorporates the information accessible to the financial
markets participants too. Similarly to the model proposed by (Gerlach and
Lewis| (2014]), we estimate the following equation for the expected policy rate
that includes the lagged value of the actual policy rate, as a measure of

smoothness, and a set of macro variables:

il =+ B+ 2y +e (8)

where z{ stands for the expected policy rate, i; for the Main Refinancing
Operation rate; Z; is a vector of control variables, which includes alternatively
several measures of current and expected economic activity; and ¢; denotes
the error term.
In Table we report our results for the period January 2002-December
2015. The estimations confirm that the expected policy rate already includes

backward and forward-looking information on the economic conditions.

unemployment rate is significant at the 99 per cent.
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Table A.3: The ECB Expected Policy Rate

VARIABLES

L.policyrate

CPI Inflation
Unemployment rate
PMI Composite

ZEW Expectation
Expected CPI Inflation
Expected GDP growth
Constant

Observations

R-squared
Adjusted R-squared

1) @)
Expected Policy Rate Expected Policy Rate
0.96917*+* 0.9100%**
(0.0299) (0.0364)

0.0266**
(0.0132)
-0.0004 -0.0378*
(0.0210) (0.0223)
0.0189%+*
(0.0047)
-0.0004 0.0007**
(0.0003) (0.0004)
0.1121%**
(0.0322)
0.0607*+*
(0.0146)
-0.96307%** 0.2342
(0.3666) (0.2428)
158 158
0.990 0.991
0.990 0.991

Notes: January 2002-December 2015. The econometric method is OLS with Robust

standard errors in parentheses.

90% level, respectively.

*xxFE O * indicate significance at the 99%, 95% and
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A.3 List of the macroeconomic series

10.

11.

12.

13.

. Euribor rate, Source: Thomson Reuters-Datastream

Eonia rate, Source: Bloomberg

ECB official policy rates, Source: Bloomberg

. Overnight Indexed Swap rates, Source: Bloomberg

Euro Stoxx Volatility Index, Source: Thomson Reuters-Datastream

CPI Inflation and GDP growth rate Expectations Current and Next

Year, Source: Consensus Economics

ECB Macroeconomic Projections Current and Next Year, Source:

ECB-SDW

SPF Macroeconomic Projections Current and Next Year, Source:

ECB-SDW

Euro Area CPI year on year, Source: Bloomberg Economic Calendar

Euro Area Unemployment rate, Source: Bloomberg Economic Calendar

Euro Area Industrial production month on month, Source: Bloomberg

Economic Calendar

ZEW Expectation of Economic Growth, Source: Bloomberg Economic

Calendar

PMI Composite, Source: Markit
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Table 1: The ECB Verbal Guidance Index

(1) (2) 3)
VARIABLES index index index
L.index 0.2437***  0.2005%*  (0.1853**
(0.0817)  (0.0836)  (0.0806)
L2.index 0.4001***  (0.3548***  (.3429***
(0.0876)  (0.0898)  (0.0917)
Expected Policy Rate -0.0026**  -0.0019
(0.0012)  (0.0014)
Expected CPI Inflation -0.0042
(0.0042)
Expected GDP growth 0.0013
(0.0015)
Constant 0.0094***  0.0163***  0.0214***
(0.0023)  (0.0041)  (0.0070)
Observations 157 157 157
R-squared 0.305 0.325 0.333
Adjusted R-squared 0.296 0.312 0.311

Notes: January 2002-December 2015.
standard errors in parentheses.
90% level, respectively.

The econometric method is OLS with Robust

k- kE O indicate significance at the 99%, 95% and

33



Table 2: One-day event-study on k-month-ahead 3-month forward Euribor
rate: Baseline model

k=3 k=6 k=9
Verbal Guidance Shock -0.2300%  -0.3316**  -0.3802**
(0.1178)  (0.1561)  (0.1865)
Monetary Policy Shock 0.1378%%%  0.1347%%%  0.1430%**
(0.0323) (0.0391) (0.0503)
Draghi -0.0281**  -0.0315**  -0.0358**
(0.0109)  (0.0146)  (0.0163)
EuroVIX change -0.0036** -0.0041*%  -0.0055***
(0.0018) (0.0021) (0.0020)
Financial Turmoil -0.0268 -0.0204 -0.0341
(0.0197)  (0.0278)  (0.0320)
Great Recession -0.0393*%**  _0.0448%**  -0.0449**
(0.0123)  (0.0168)  (0.0193)
EMU Sovereign Debt Crisis  -0.0326%**  -0.0382*** -0.0394***
(0.0106) (0.0136) (0.0146)
CPI forecast surprise 0.1073*%%  0.1535%*  0.1655**
(0.0452)  (0.0694)  (0.0811)
GDP forecast surprise -0.0234* -0.0289 -0.0462*
(0.0139)  (0.0214)  (0.0239)
Constant 0.0321*%%  0.0377*%%  0.0408**
(0.0126)  (0.0176)  (0.0195)
Observations 96 96 96
R-squared 0.309 0.290 0.242
Adjusted R-squared 0.237 0.216 0.162

Notes: September 2007-December 2015. The econometric method is OLS with Robust

standard errors in parentheses. *** ** * indicate significance at the 99%, 95% and 90%
level, respectively.
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Table 3: One-day event-study on k-month-ahead 3-month forward Euribor
rate: Full model

k=3 k=6 k=9
Verbal Guidance Shock -0.2318 -0.4095%*  -0.4303*
(0.1645)  (0.1902)  (0.2285)
Monetary Policy Shock 0.1302***  0.1297***  (0.1331**
(0.0361)  (0.0430)  (0.0570)
Draghi -0.0291**  -0.0341**  -0.0385**
(0.0122)  (0.0164)  (0.0184)
EuroVIX change -0.0036* -0.0040*  -0.0053**
(0.0019)  (0.0022)  (0.0021)
Financial Turmoil -0.0275 -0.0228 -0.0355
(0.0206)  (0.0298)  (0.0345)
Great Recession -0.0410%*F*%  -0.0476***  -0.0473**
(0.0131)  (0.0180)  (0.0206)
EMU Sovereign Debt Crisis  -0.0328%**  -0.0398***  -0.0399**
(0.0111)  (0.0142)  (0.0153)
CPI forecast surprise 0.1131**  0.1575**  0.1719**
(0.0478)  (0.0724)  (0.0847)
GDP forecast surprise -0.0313** -0.0326 -0.0540%*
(0.0156)  (0.0215)  (0.0246)
Forward Guidance -0.0357F%%  _0.0424%**  -0.0358%**
(0.0065) (0.0093) (0.0104)
REF -0.0068 -0.0012 -0.0053
(0.0088)  (0.0110)  (0.0127)
UMP 0.0051 0.0087 0.0107
(0.0094)  (0.0122)  (0.0127)
Constant 0.0347***  0.0403** 0.0436**
(0.0129)  (0.0183)  (0.0202)
Observations 96 96 96
R-squared 0.326 0.299 0.249
Adjusted R-squared 0.228 0.198 0.141

Notes: September 2007-December 2015. The econometric method is OLS with Robust
standard errors in parentheses. *** ** * indicate significance at the 99%, 95% and 90%
level, respectively.
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Table 4: One-day event-study on k-month-ahead 3-month forward Euribor
rate: Extended model

k=3 k=6 k=9
Verbal Guidance Shock -0.2598**  -0.3672**  -0.4106**
(0.1204)  (0.1619)  (0.1945)
Monetary Policy Shock 0.1391°F%*  0.1363***  (.1443%**
(0.0325)  (0.0394)  (0.0509)
Draghi -0.0285*%*  -0.0320**  -0.0362**
(0.0111)  (0.0148)  (0.0165)
FuroVIX change -0.0037** -0.0042*  -0.0055%**
(0.0018)  (0.0021)  (0.0020)
Financial Turmoil -0.0285 -0.0224 -0.0358
(0.0197)  (0.0278)  (0.0320)
Great Recession -0.0410%**  -0.0468***  -0.0465**
(0.0125)  (0.0170)  (0.0196)
EMU Sovereign Debt Crisis  -0.0342*%**  -0.0401*** -0.0410***
(0.0108)  (0.0139)  (0.0150)
CPI forecast surprise 0.1084**  0.1548**  0.1666**
(0.0454)  (0.0698)  (0.0816)
GDP forecast surprise -0.0238* -0.0293 -0.0466*
(0.0139)  (0.0213)  (0.0239)
Forward Guidance -0.0362*%**  -0.0433***  -0.0369***
(0.0065)  (0.0094)  (0.0105)
Constant 0.0339%** 0.0398** 0.0426**
(0.0127)  (0.0179)  (0.0199)
Observations 96 96 96
R-squared 0.319 0.297 0.246
Adjusted R-squared 0.239 0.214 0.157

Notes: September 2007-December 2015. The econometric method is OLS with Robust
standard errors in parentheses. *** ** * indicate significance at the 99%, 95% and 90%
level, respectively.
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Table 5: One-day event-study on k-month-ahead 3-month forward Euribor
rate: Extended Model, Bootstrap Estimation

k=3 k=6 k=9
Verbal Guidance Shock -0.2598* -0.3672* -0.4106*
(0.1355)  (0.1933)  (0.2103)
Monetary Policy Shock 0.1391***  0.1363** 0.1443*
(0.0493) (0.0658) (0.0816)
Draghi -0.0285*%*  -0.0320**  -0.0362**
(0.0114)  (0.0152)  (0.0163)
FuroVIX change -0.0037* -0.0042*  -0.0055%**
(0.0020)  (0.0025)  (0.0021)
Financial Turmoil -0.0285 -0.0224 -0.0358
(0.0191) (0.0281) (0.0307)
Great Recession -0.0410%**  -0.0468***  -0.0465**
(0.0130)  (0.0173)  (0.0201)
EMU Sovereign Debt Crisis  -0.0342*%** -0.0401***  -0.0410**
(0.0120)  (0.0149)  (0.0160)
CPI forecast surprise 0.1084**  0.1548** 0.1666*
(0.0513)  (0.0766)  (0.0864)
GDP forecast surprise -0.0238 -0.0293 -0.0466
(0.0186)  (0.0334)  (0.0338)
Forward Guidance -0.0362*%**  -0.0433***  -0.0369***
(0.0067) (0.0099) (0.0107)
Constant 0.0339** 0.0398** 0.0426**
(0.0135)  (0.0177)  (0.0198)
Observations 96 96 96
R-squared 0.319 0.297 0.246
Adjusted R-squared 0.239 0.214 0.157

Notes: September 2007-December 2015.
Bootstrapped standard errors in parentheses.
95% and 90% level, respectively.

The econometric method is OLS with
ok Rk indicate significance at the 99%,
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Table 6: One-day event-study on k-month-ahead 3-month forward Euribor
rate: Extended model with alternative verbal guidance index

k=3 k=6 k=9
Verbal Guidance Shock -0.2922%*%  -0.4244%*%  -0.4812%*
(0.1370)  (0.1914)  (0.2278)
Monetary Policy Shock 0.1399%**  0.1374*%**  0.1456***
(0.0336) (0.0383) (0.0506)
Draghi -0.0291**  -0.0329**  -0.0374**
(0.0112)  (0.0150)  (0.0167)
EuroVIX change -0.0036**  -0.0041*  -0.0054***
(0.0018)  (0.0021)  (0.0020)
Financial Turmoil -0.0288 -0.0230 -0.0366
(0.0197) (0.0276) (0.0318)
Great Recession -0.0412%**  -0.0473***  .0.0472**
(0.0126)  (0.0173)  (0.0199)
EMU Sovereign Debt Crisis  -0.0348%**  -0.0410*** -0.0421***
(0.0111)  (0.0144)  (0.0155)
CPI forecast surprise 0.1086**  0.1550**  0.1669**
(0.0450)  (0.0693)  (0.0809)
GDP forecast surprise -0.0235* -0.0289 -0.0461*
(0.0139)  (0.0213)  (0.0238)
Forward Guidance -0.0358%**  _0.0431*F**  -0.0368%**
(0.0064) (0.0095) (0.0106)
Constant 0.0344***  0.0408*%*  0.0439**
(0.0120)  (0.0184)  (0.0204)
Observations 96 96 96
R-squared 0.322 0.302 0.251
Adjusted R-squared 0.242 0.220 0.162

Notes: September 2007-December 2015. The econometric method is OLS with Robust
standard errors in parentheses. *** ** * indicate significance at the 99%, 95% and 90%
level, respectively.
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Table 7: One-day event-study on k-month-ahead 3-month forward Euribor

rate: Extended model with “manual” verbal guidance index

k=3 k=6 k=9
Verbal Guidance Shock (manual) -0.2964**  -0.4239**  -0.5018**
(0.1306) (0.1765) (0.2134)
Monetary Policy Shock 0.1409%%%  0.1388%**  (.1473***
(0.0339)  (0.0387)  (0.0501)
Draghi -0.0297*%*  -0.0338**  -0.0387**
(0.0113)  (0.0152)  (0.0170)
EuroVIX change -0.0036**  -0.0041*  -0.0054***
(0.0018)  (0.0021)  (0.0020)
Financial Turmoil -0.0297 -0.0243 -0.0384
(0.0197)  (0.0277)  (0.0319)
Great Recession -0.0416***  -0.0478***  -0.0483**
(0.0127) (0.0173) (0.0200)
EMU Sovereign Debt Crisis -0.0354%**  -0.0419%**  -0.0435***
(0.0111)  (0.0145)  (0.0157)
CPI forecast surprise 0.1097**  0.1566**  0.1687**
(0.0453)  (0.0699)  (0.0816)
GDP forecast surprise -0.0223 -0.0272 -0.0441%*
(0.0140)  (0.0214)  (0.0240)
Forward Guidance -0.0374%%%  _0.0452%*F*  -0.0398%**
(0.0067)  (0.0097)  (0.0109)
Constant 0.0374***  0.0449** 0.0492%*
(0.0133) (0.0190) (0.0212)
Observations 96 96 96
R-squared 0.321 0.300 0.251
Adjusted R-squared 0.241 0.218 0.162

Notes: September 2007-December 2015. The econometric method is OLS with Robust
standard errors in parentheses. *** ** * indicate significance at the 99%, 95% and 90%

level, respectively.
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Table 8: Two-day event-study on k-month-ahead 3-month forward Euribor
rate: Extended Model

k=3 k=6 k=9
Verbal Guidance Shock -0.3526%**  -0.4512%*  -0.5291**
(0.1295)  (0.1839)  (0.2021)
Monetary Policy Shock 0.1922%**  (0.1901***  0.1636***
(0.0545) (0.0578) (0.0507)
Draghi -0.0385***  _0.0445***  -0.0506%**
(0.0120)  (0.0162)  (0.0177)
EuroVIX change -0.0053* -0.0058*%  -0.0072**
(0.0028)  (0.0030)  (0.0030)
Financial Turmoil -0.0413** -0.0386 -0.0465
(0.0206) (0.0299) (0.0330)
Great Recession -0.0602***  -0.0671***  -0.0649***
(0.0142)  (0.0188)  (0.0201)
EMU Sovereign Debt Crisis  -0.0426%**  -0.0517*** -0.0519***
(0.0116)  (0.0153)  (0.0162)
CPI forecast surprise 0.1307***  0.1817*%F  (0.1887**
(0.0487)  (0.0766)  (0.0832)
GDP forecast surprise -0.0270 -0.0301 -0.0472%*
(0.0181)  (0.0282)  (0.0263)
Forward Guidance -0.0406%**  -0.0478%**  _0.0425%**
(0.0074) (0.0106) (0.0111)
Constant 0.0441%F**  0.0528*%**  (0.0579***
(0.0137)  (0.0193)  (0.0207)
Observations 96 96 96
R-squared 0.401 0.343 0.302
Adjusted R-squared 0.330 0.266 0.220

Notes: September 2007-December 2015. The econometric method is OLS with Robust
standard errors in parentheses. *** ** * indicate significance at the 99%, 95% and 90%
level, respectively.
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Table 10: Order of magnitude of verbal guidance shock and monetary policy
shock for £ =9 (in basis points)

n 2 G
B1*oyas -0.80 -0.94 -1.03
Bg *OMPS 069 070 079

Notes: The table shows the magnitude of the effects for the extended model estimated as:
(1) one-day window, (2) one-day window for the verbal guidance index as define in eq.
(3) two-day window.
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Figure 1: Evolution of the ECB Policy Rates

Percentage
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Notes: The graph plots the ECB official policy rates and the
Eonia overnight rate. Source: Bloomberg.

Figure 2: Evolution of the Implied Forward Euribor Rate
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T T T T T T T T
2002m1 2004m71 2006m1 2008m1 2010m1 2012m1 2014m1 2016m1

3M-ahead 3M forward
9M-ahead M forward

spot 3M
6M-ahead 3M forward

Notes: The graph plots the implied k-month-ahead three
month forward rate and the three month spot rate on the ECB
press conference days. Source: Thomson Reuters-Datastream.
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Figure 3: Evolution of the ECB policy summary
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Notes: The top graph reports the number of words of the
ECB policy summary (blue line) and a moving average covering
the previous 12 press conferences (red line). The bottom
graph shows the share of the policy summary with respect to
the Introductory statement (blue line) and a moving average
covering the previous 12 press conferences (red line).
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Figure 4: Evolution of the future markers
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Notes: The top graph shows the number of future markers of
the ECB policy summary, including expect, may and might.
The bottom graph reports the number of words and will. The
number of words does not include numbers and stopwords.
Only words with a sparsity lower than 80% are considered.
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Figure 5: The Word Clouds: an overview of the policy summary
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Figure 6: The ECB’s MRO rate versus the future marker will
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Notes: The graph plots the ECB Main Refinancing Operations
Rate and the number of will used in the policy summary.

Figure 7: Will: Automated vs Manual Computation
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Notes: The graph plots the number of will computed through
automated approach versus manual computation.
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Figure 8: The ECB Verbal Guidance Index
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Notes: The top graph reports the ECB Verbal Guidance Index
as defined in eq. . The bottom graph shows the ECB Verbal
Guidance Index as defined in eq. (2).

68



Figure 9: The ECB Verbal Guidance Shock
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Notes: The top graph reports the VGS (blue line) and its
average (red line) when the index is computed as in eq. .
The bottom graph shows the VGS (blue line) and its average
(red line) when the index is computed as in eq. (2).
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