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Abstract

We ask whether ECB communication outside monetary policy meeting days moves the
EUR/USD exchange rate within minutes in the unconventional and low-rate period from
2008 to 2016. Using one-minute EUR/USD data and a Reuters-based corpus of 1868 inter-
meeting statements coded as dovish, neutral or hawkish, we apply a high-frequency event
study with strict exclusion windows for macro and central bank news, time-of-day-matched
controls and Monte Carlo resampling. We also examine splits by President, conventional
versus unconventional topics, Purdah period, and before versus during the zero lower
bound. Across the full sample and all splits, we find no systematic intraday drift in
EUR/USD: cumulative abnormal returns stay within a few basis points and scattered
significant minutes do not persist. Realised variance, used as a measure of short-run
volatility, shows a modest and temporary compression after statements, confirmed in a
matched-difference design. We interpret this as a small short-term reduction in uncertainty
rather than a large information shock. Our results are conditional high-frequency
associations rather than structural causal effects, and they are specific to the
unconventional and low-rate 2008-2016 regime. The main implication is that inter-
meeting ECB communication in this period primarily shaped short-run uncertainty rather
than producing systematic intraday EUR/USD drift.

1. Introduction

When Mario Draghi declared in 2012 that the ECB would do “whatever it
takes”, it highlighted how words alone could calm markets. Since then, central bank
communication has become a core instrument of monetary policy. Members of the
Governing Council use speeches, interviews and other remarks outside scheduled
meetings to guide expectations and reduce uncertainty. For the European Central Bank,
these inter-meeting statements can signal the outlook for policy, clarify forward
guidance and explain unconventional measures. They can also correct
misinterpretations or respond to new risks without waiting for the next meeting. Given
this role, markets have an incentive to track such remarks in real time. Yet the
immediate impact of this inter-meeting communication on the EUR/USD exchange
rate is still not well understood.

Prior research has established that scheduled announcements (policy rate
decisions, press conferences, or US macro releases) produce clear high-frequency
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responses in exchange rates, bonds, and equities (Andersen et al. 2003, 2007). For the
ECB specifically, Altavilla et al. (2019) formalise the two-step structure (13:45 press
release and 14:30 press conference) and show these windows convey distinct
information with measurable effects on yields and the euro. By contrast, evidence on
unscheduled ECB communication is fragmentary, with difficulties in identifying
effects in noisy intraday data and in consistently classifying statements. Most existing
studies therefore focus on policy-day events or on US data, leaving the real-time
impact of inter-meeting ECB communication largely undocumented. We focus on the
EUR/USD exchange rate for three reasons. It is the main currency pair for the euro
area. It is very liquid, so prices can react quickly to new information. It is also standard
in the literature on ECB communication. This makes EUR/USD a natural place to test
whether inter-meeting remarks have fast and visible effects.

This study makes two contributions. First, on the substantive side, we provide
a systematic intraday event study of ECB inter-meeting remarks using one-minute
EUR/USD data for the period from 2008 to 2016. We combine this with the
communication dataset of Gertler and Horvath (2018), which codes 1868 inter-meeting
statements as dovish, neutral, or hawkish. By applying strict 90-minutes filter for
confounding macro announcements and harmonising timestamps, we approximate a
controlled setting to observe the immediate market reaction in this unconventional and
low-rate regime. Because ECB officials do not speak at random, our estimates should
be read as high-frequency associations conditional on observable controls rather than
as fully identified causal effects. Second, on the methodological side, we extend the
standard event study design in two ways. First, we use a time-of-day-matched control
procedure to net out predictable intraday volatility cycles around London and New
York trading hours. We also use a Monte Carlo resampling test that drops random
subsets of events across 200 iterations to show that results are not driven by a small
subset of statements. These choices provide a transparent template for intraday studies
of central bank communication.

Before we present the results, it is useful to state simple expectations. A dovish
statement that points to easier policy or a weaker outlook should, if it is not fully
expected, be linked to a small and short-lived depreciation of the euro. A hawkish
statement that points to tighter policy or a stronger outlook should be linked to a small
and short-lived appreciation. Both tones of statements can also affect uncertainty and
short-term volatility. Prior work on monetary announcements and ECB verbal
interventions suggests that such effects are usually modest and fade quickly (Andersen
et al. 2003; Jansen and de Haan 2005). This supports the choice of a one-minute event
study, which is designed to detect reactions that arrive fast and do not last long. Our
main question follows directly. Earlier work shows that ECB communication contains
information about future policy decisions (Picault and Renault 2017; Gertler and
Horvath 2018). We ask whether these policy-predictive statements also move
EUR/USD in real time, or whether their role in this period is mainly to shape
uncertainty and realised volatility rather than to create systematic intraday returns.

Our main results are clear. We find no reliably detectable intraday drift under
conservative timestamping and filtration: cumulative abnormal returns remain within
a few basis points by t=+20. However, we find evidence consistent with a volatility
channel. Across communication tones, statements are associated with lower realised
variance relative to time-of-day-matched non-event periods, with the strongest
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compression in the first 15-30 minutes. By 60 minutes, the effect attenuates mainly
for neutral statements while remaining larger for dovish and hawkish statements. These
findings speak to an open question in the literature. We relate our intraday results to
the established evidence that ECB communication helps predict future policy decisions
and medium-term policy expectations (Gertler and Horvath 2018; Bennani et al. 2020;
Fanta and Horvath 2024; Altavilla et al. 2019). We show that in the 2008 to 2016
regime these policy-predictive inter-meeting statements do not generate systematic
minute-by-minute EUR/USD drift, but are instead associated with small and short-
lived changes in realised variance, which reconciles the medium-horizon predictive
content with muted intraday FX reactions.

These results make two contributions to the literature. Substantively, they show
that ECB inter-meeting communication in the unconventional and low-rate period was
associated more with short-lived changes in EUR/USD volatility than with systematic
intraday exchange-rate drift. Methodologically, they show the value of combining
strict event filtering, one-minute data, time-of-day-matched controls, and Monte Carlo
resampling when studying noisy high-frequency communication effects.

Our focus on 2008 to 2016 is deliberate. It covers the global financial crisis, the
euro area sovereign debt crisis, negative policy rates, asset purchase programmes, and
extended forward guidance. In this period policy rates were close to the lower bound
and communication often had to signal commitment under tight constraints. Our results
therefore describe how inter-meeting remarks were priced in this unconventional and
low-rate regime. We do not claim that the same patterns hold for the later normalisation
attempts or for the high-inflation tightening cycle after 2021. In those environments
the policy constraints and market beliefs differ, and communication effects may be
stronger or take other forms. During most of this period the policy stance was very
accommodative and unconventional measures were central. In this environment
markets may have treated isolated hawkish remarks as less likely to be implemented,
which helps to explain why we do not observe strong hawkish effects.

The remainder of the paper is structured as follows. Section 2 reviews the
related literature on central bank communication and high-frequency market
responses. Section 3 describes the data, including the classification of inter-meeting
ECB statements and the construction of the event sample. Section 4 outlines the
empirical methodology, covering the event study design, cumulative abnormal returns,
realised volatility, and the two robustness extensions. Section 5 presents the main
results on price effects and volatility channels, including robustness checks and
extensions. Section 6 concludes with implications for monetary policy communication
and directions for further research.

2. Literature Review

The event study methodology originates in finance with Fama et al. (1969), who
show how asset prices adjust to new information, and was adapted to monetary policy
by Cook and Hahn (1989). The framework relies on the Efficient Market Hypothesis:
if markets are informationally efficient, relevant news should be incorporated into
prices quickly. Over time this approach became standard for the analysis of central
bank actions and macroeconomic announcements. In high-frequency FX applications,
credibility rests on precise timestamps, appropriate baselines for expected returns and
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volatility, and transparent rules for overlapping news. These conditions are especially
important at the one-minute frequency.

A large body of work documents rapid exchange rate responses to
macroeconomic surprises, though magnitudes and persistence vary. Andersen et al.
(2003) and Andersen et al. (2007) show that United States data releases generate sharp
but short-lived jumps in FX, bonds and equities, with most price discovery completed
within a few minutes. Evans and Lyons (2008) emphasise that order flow transmits
macro news to exchange rates, which creates both direct and indirect effects. Later
studies confirm that macro surprises explain only a small share of overall daily FX
variation, but a much larger share on announcement days. This literature focuses
mainly on scheduled releases and provides only limited guidance on how to treat inter-
meeting central bank communication that is not tied to policy meetings.

Following the global financial crisis, communication through speeches, press
conferences and interviews became an important policy tool as central banks turned to
forward guidance and unconventional measures (Giirkaynak et al. 2020). Evidence is
mixed. For the Swiss National Bank, Ranaldo and Rossi (2010) show that policy
announcements generate the strongest FX reactions within minutes, while speeches
and interviews have smaller but sometimes more persistent effects. For the ECB,
Kocenda and Moravcova (2018) find that scheduled macro releases move Central
European currencies, but also highlight heterogeneity and the role of confounding
news. Reviews of post-crisis communication note that volatility and uncertainty can
be more responsive than mean returns. Existing work, however, mostly studies
scheduled events or policy day communication rather than unscheduled inter-meeting
statements.

Several contributions highlight the challenges of identifying communication
effects. Nakamura and Steinsson (2018) argue that market reactions reflect both
observable messages and unobserved information about the outlook. Andersen et al.
(2007) note that time-varying volatility can help identify policy shocks. Studies of
unconventional policy (Ferrari et al. 2021) show that effects depend on instruments
and often spill across asset classes. Because macro releases and central bank remarks
tend to cluster, overlapping information is a recurring concern. These issues motivate
strict filtering windows and explicit cluster rules when working at high-frequency.

Recent work on high-frequency identification deepens this framework.
Jarocinski and Karadi (2020) deconstruct announcement window reactions into pure
policy shocks and central bank information shocks. Swanson (2021), Bauer and
Swanson (2023) and Bolhuis et al. (2024) show how rich intraday data and shock
decompositions improve identification. An et al. (2025) compare daily and intradaily
surprise measures and confirm that high-frequency designs are robust in many settings.
These studies focus on scheduled announcements, but they support the idea that
intraday price changes contain useful structured information and that careful event
definitions and filters are essential. Our decision to work with one-minute EUR/USD
data around clearly timed communication events follows this line.

Within the ECB context, recent work stresses the content and structure of
communication. Altavilla et al. (2019) decompose policy surprises into a press release
target factor and separate timing, forward guidance and QE factors from press
conferences, which motivates analysis by topic and information set. Gertler and
Horvath (2018) classify inter-meeting statements as hawkish, neutral or dovish and
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show that they contain signals about future policy decisions. They also find that
information content is stronger for remarks by the President, for statements on standard
policy tools and for some remarks made close to policy meetings. Bennani et al. (2020)
extend this line of work and document systematic differences across speakers, topics
and regimes. Fanta and Horvath (2024) show that large language models can reproduce
the ECB easing, neutral and tightening classification on a Reuters-based corpus and
preserve its predictive power for policy decisions. Other contributions, including
Laakkonen (2004) and Rosa (2012), underline that market reactions depend on
surprise, credibility and context, and that ECB communication often has clearer effects
on interest rates and equities than on exchange rates. Taken together, Gertler and
Horvath (2018), Bennani et al. (2020), Fanta and Horvath (2024) and Altavilla et al.
(2019) show that ECB communication, including inter-meeting remarks, contains
information that helps predict future policy decisions and medium-term policy
expectations.

More recent studies show that communication effects are state dependent.
Neugebauer et al. (2024) find that ECB communication affects government bond
spreads in ways that vary across regimes and instruments. Akkaya et al. (2025)
compare press conferences and speeches and show that different communication
formats can have distinct market impacts. Odendahl et al. (2025) use a broad high-
frequency database of ECB events and confirm that inter-meeting communication can
have sizeable effects on financial markets, especially in tightening cycles. These
contributions indicate that the impact of communication varies with the policy
environment, the instrument and the tone.

At the same time, central bank communication has expanded to new channels
and audiences. Blinder et al. (2024) review how central banks address the general
public and stress the role of clear and simple language. Gorodnichenko et al. (2025)
document how central banks use social media to communicate with different
audiences, while Kansoy and Mundy (2025) study the Bank of England on X and show
which messages receive most attention. This work underlines that modern
communication is multi-channel and often targets non-professional audiences. Our
study focuses on an earlier period from 2008 to 2016 when ECB communication with
financial markets relied mainly on traditional channels such as Reuters and official
speeches, and when EUR/USD remained the key FX reference.

This literature implies that inter-meeting remarks carry useful policy signals
and that communication effects depend on context. It also shows that most existing
high-frequency evidence for the ECB concerns scheduled announcements, broad
shock measures, later tightening regimes or a wide set of instruments. There is little
systematic evidence on how unscheduled ECB statements in the unconventional and
low-rate regime affect minute-by-minute EUR/USD returns and short-term volatility.
Our study fills this gap. We take the established communication taxonomies, in
particular Gertler and Horvath (2018) and Bennani et al. (2020), and apply them to
one-minute EUR/USD data for 2008 to 2016. We use an event study design that filters
macroeconomic and central bank confounders within 90-minute windows and resolves
overlapping ECB items through explicit cluster rules. We examine both cumulative
abnormal returns and realised variance as a measure of short-run volatility. Our
approach is an intraday complement to Gertler and Horvath (2018) and Bennani et al.
(2020): they document predictive content and limited lower frequency FX effects,
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while we test whether the same policy predictive inter-meeting statements generate
systematic minute-by-minute EUR/USD moves or mainly small and short-lived
changes in realised volatility in this specific regime.

3. Data

The communication sample used for analysis spans from June 2008 to May
2016 as coded by Gertler and Horvath (2018). The exchange rate sample consists of
one-minute EUR/USD quotes obtained from a commercial vendor (kibot.com) that
consolidates major interbank trading platforms. The vendor consolidated bid quotes
into 1-minute OHLC values. For the purpose of the analysis, we compute one-minute
returns as the log change from one-minute close to the next minute close. Timestamps
are aligned to a common clock and normalised to UTC after adjusting raw feeds from
Europe/Berlin for daylight saving changes. We remove duplicated or non-monotonic
timestamps. Using the bid side is the native convention of this source and is applied
consistently throughout the sample. Using the bid side consistently avoids mechanical
differences caused by switching quote sides, although residual high-frequency
microstructure noise may remain. As a robustness check, we verify that results are
unchanged across alternative post-event horizons and across confounder window
lengths, and that they are not driven by sample composition; details and tables are
reported in Appendix 7. Figure 1 summarises coverage over 2008 to 2016.

ECB inter-meeting communications are timestamped using Reuters wire times,
which provide the earliest actionable market release. When multiple language versions
or reposts exist, we retain the earliest market-relevant timestamp and de-duplicate
near-simultaneous reprints. To guard against dissemination lags, we include a pre-
event buffer (¢t = —10 to —1) and test robustness to longer post-event horizons. The
interval from —10 to —1 minutes reflects the typical Reuters flow in our corpus, where
an initial “alert” is followed within a few minutes by a longer summary paragraph, and
it also leaves some room for occasional translation or editing delays. This window is
applied uniformly across events and is more cautious than the 5-minute buffers used
for tightly scheduled macro releases (Kocenda and Moravcova 2018).

The communication sample ends in May 2016 because this is where the
validated coding by Gertler and Horvath is available. This choice also isolates a
coherent unconventional and low-rate regime with stable communication practices and
a stable Reuters wire structure in our source. Extending the window without new
coding would mix different regimes and weaken comparability. All results should
therefore be read as conditional on this 2008 to 2016 regime.

This period spans the global financial crisis and early unconventional policy
years. The Gertler and Horvath (2018) dataset includes 1,868 ad hoc inter-meeting
items classified as dovish (—1), neutral (0), or hawkish (+1). Three independent
readers coded more than 20,000 Reuters articles, filtering for forward-looking
statements by ECB Governing Council members on the economy, monetary policy, or
balance-sheet policies. We use the ECB communication dataset from Gertler and
Horvath (2018), including its tone classification (i.e. dovish, hawkish and neutral).
Building on that, further subgroup stratifications of the communication (President
vs others, conventional vs unconventional topics, Purdah vs non-Purdah, and ZLB
vs pre-ZLB) follow Bennani et al. (2020). Given its peer-reviewed use, we treat the
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Gertler and Horvath (2018) tone taxonomy as a credible benchmark for policy
direction. In our setting, a dovish statement signals easier future policy or a weaker
outlook, a hawkish statement signals tighter future policy or a stronger outlook, and a
neutral statement has no clear directional signal. Under standard asset-pricing logic,
an unexpected dovish remark should be associated with an immediate depreciation of
the euro, while an unexpected hawkish remark should be associated with an immediate
appreciation. Under uncovered interest parity, such an initial appreciation would in
turn imply expected subsequent depreciation, but uncovered interest parity does not by
itself imply a reversal within our 90-minute window. Both tones of statements can also
affect perceived uncertainty, so any volatility response may be concentrated shortly
after the release. These simple predictions guide our interpretation of returns and
volatility by tone, but they do not imply that any exchange-rate response must be small
or short-lived at the minute-by-minute horizon.

This distinction also matters when comparing our setting with scheduled
monetary policy announcements. Using minute-by-minute data, Karau (2024) finds
that monetary policy announcements are important drivers of exchange-rate
movements in short windows around the announcement. Our weaker and shorter-lived
results for ECB inter-meeting communication therefore need not contradict that
evidence. Instead, they may reflect differences in information content, endogeneity,
and market attention between scheduled monetary announcements and off-schedule
inter-meeting remarks.

Figure 1 Dataset Overview: EUR/USD and ECB Communications (2008-2016)
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ENN Dovish
15 == Neutral

E#E Hawkish 120
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¥ T
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# of ECB communications per quarter

Notes: Black line (left axis): EUR/USD exchange rate. Stacked bars (right axis): ECB communications, split by
tone

Following Bennani et al. (2020), we consider these four taxonomies because
they have been shown to influence how markets interpret ECB communication.
Remarks by the ECB President typically carry greater weight than those of other
Governing Council members, consistent with evidence that speaker rank affects both
predictive content and market reactions (Hayo and Neuenkirch 2010). Our
conventional vs unconventional topic split captures differences in transmission
channels: disagreement evidence further motivates not pooling heterogeneous
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messages, reinforcing our choice to analyse topics separately (Bennani et al. 2018).
The zero lower bound period raises the question whether communication substitutes
for constrained rate policy. Prior evidence suggests that constrained or crisis
environments alter how news is transmitted: Swanson and Williams (2014) document
this for the United States, while Ko¢enda and Moravcova (2018) show that during the
European debt crisis, only select macro indicators (notably GDP) moved exchange
rates, whereas other announcements lost traction. Finally, statements during the pre-
meeting Purdah period remain informative despite formal restrictions, as highlighted
by Gertler and Horvath (2018). We therefore take four binary indicators for subgroup
analysis: (i) President vs other Governing Council members; (ii) unconventional (QE,
APP, forward guidance, negative rates) vs conventional (policy rate) topics; (iii)
Purdah (within seven days before a scheduled policy meeting) vs outside; and (iv) pre-
ZLB (before 5 July 2013) vs ZLB/after (where ZLB stands for the zero lower bound).
Examining these splits allows us to test whether the same dimensions that predict
policy outcomes also shape short-run FX market reactions.

Identification at one-minute frequency is especially sensitive to overlapping
information arrivals. We therefore construct a confounder calendar covering major EU
and US macroeconomic releases (CPI, GDP, payrolls, PMI/ISM, unemployment,
industrial production, ZEW/IFO) and central bank events (ECB and Fed rate decisions
and press conferences). Filtering proceeds in two stages. First, we exclude any ECB
communication if a confounder occurs within +90-minutes. Second, we resolve
overlapping ECB communications within £90 minutes by keeping the earliest for
same-sign clusters and dropping clusters with mixed signs. All exclusions are logged
with transparent reasons (macro window, overlap conflict, missing FX data, timestamp
uncertainty). Minutes without FX quotes are left missing and not imputed; events with
incomplete windows drop out of cumulative abnormal return or volatility calculations
as appropriate. Event windows are constructed on a UTC minute grid. The effective
coverage for analysis is from late September 2009 to May 2016, defined by the
intersection of FX data and filtered communications. Overall, these rules emphasise
temporal accuracy, robustness to microstructure noise, and clean identification. They
follow best practice in high-frequency FX event studies and provide the basis for our
results on returns and volatility.

4. Methodology

Our analysis applies a one-minute event study framework, adapted from
Koc¢enda and Moravcova (2018), who use minute-frequency windows to capture
announcement effects, but extends it in two key ways. First, we explicitly control for
intraday volatility cycles using a time-of-day-matched control design, following
evidence of strong seasonality in FX volatility (Andersen et al. 2003, 2007; Laakkonen
2007). Second, we implement Monte Carlo resampling to ensure that results are not
driven by a handful of influential announcements, addressing concerns raised in the
event study literature on sample sensitivity (Kolari and Pynnonen 2010).

4.1 Cumulative Abnormal Returns

The first step is to test whether ECB communications generate directional
exchange rate drift. The event study methodology (Fama et al. 1969; Cook and Hahn
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1989) assumes that, under market efficiency, news is incorporated into exchange rates
immediately.

Events are speeches, interviews, or statements by ECB Governing Council
members, coded as hawkish (+1), neutral (0), or dovish (-1) using the Gertler and
Horvath (2018) dataset. Each communication is aligned to an event window from t =
—10 to t = 420 minutes, with a pre-event estimation period t = =135 to t = —11
minutes. The pre-announcement buffer (¢t = —10tot = —1) guards against
information leakage from Reuters wire alerts and subsequent summary paragraphs
(including possible translation/editing latency), while the +20 horizon captures
immediate responses. This choice is conservative relative to the S-minute buffers used
for tightly scheduled macro prints (Koc¢enda and Moravcova 2018) and is applied
uniformly across events. Robustness checks extend to +30 and +60 minutes. Returns
are defined as one-minute log changes:

R,
1; = 100 X In (Rt_l).

Expected returns p; are computed as the constant mean over the pre-event
window, consistent with high-frequency FX practice where expected returns are close
to zero. Abnormal returns are:

AR, =1, — .

To account for heteroskedasticity, abnormal returns are standardised by pre-
event volatility o4 and then scaled cross-sectionally, yielding standardised abnormal
returns SAR{. Minute-level statistics are reported for exploration only. In particular,
we compute Corrado-Zivney rank tests (Corrado 1989), which are robust to non-
normality and event-induced variance. To control family-wise error across the event-
time grid, per-minute Corrado-Zivney p-values are Holm step-down adjusted within
each tone group (hawkish, neutral, dovish) over t € [—10, +20]; figure markers reflect
these Holm-adjusted two-sided p-values. Formal statistical conclusions in the paper
are based on pre-specified window-level outcomes from the time-of-day-matched
volatility effects; minute-level tests serve as descriptive, exploratory evidence.

Cumulative abnormal returns (CAR) are summed within windows and averaged
across events by communication tone. For visual uncertainty, Figures 2-6 plot
pointwise 95% confidence intervals around the mean CAR, computed as

CA_Rt * to.975,N-1" gEt'

where SE, = s,/VN is the cross-sectional standard error of CAR across events at
minute t (with s, the sample standard deviation and N the number of contributing
events).

These bands are pointwise and do not constitute simultaneous (uniform)
inference across t. We test whether ECB communications induce systematic exchange
rate drift by estimating cumulative abnormal returns. A symmetric +90-minute
window is used, as narrower filters produced similar results but risked leaving
overlapping events.

The Corrado rank test replaces raw abnormal returns with their ranks within
each event’s estimation window, thereby mitigating the impact of outliers and
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departures from normality. For each event j, the abnormal return in minute t is
assigned a rank R, among the T pre-event observations, and standardised as
Rt - R

. =
sg

where R = (T +1)/2 and sg = +/(T? — 1)/12 represent the expected mean and
standard deviation of ranks under the null hypothesis. The event statistic is computed
as the cross-sectional mean of these standardised ranks,

1 N
T =_E Z. .
¢ \/szl b

which approximates a standard normal distribution under the null of no abnormal
performance.

The rank transformation reduces the influence of heavy tails and event-induced
heteroskedasticity, which are typical of high-frequency FX data. Nevertheless, the test
assumes serially independent observations and thus does not fully correct for minute-
level autocorrelation. In this study, the Corrado statistic is therefore employed as a
complementary nonparametric robustness check rather than as the primary source of
inference. In the figures 2 - 6, minute-level significance markers are nevertheless based
on the Corrado-Zivney statistics with Holm correction, while the shaded bands provide
pointwise uncertainty around the cross-sectional mean CAR.

4.2 Realised Volatility

Because communication may affect uncertainty rather than direction, we also
analyse volatility. Realised variance (RV) over window W is

RV(W) = Z r2, W €{0— 150 — 30,0 — 60}
tew
We summarise pre-post changes using the unit-free realised-variance ratio
VR (T) = RV(0..+T) ’
RV(-T..— 1)

and conduct inference on its log transform,

‘gi (T) = log(VRrate(T))-

For the unadjusted (raw) comparison, we test whether the median log ratio
equals zero using Wilcoxon signed-rank tests on £;(T) (two-sided). To aid
interpretation, we convert medians back to percent changes as

100 % (emedian({’(T)) _ 1)%

Realised variance RV (W) measures how large squared returns are within a
given window and therefore captures how turbulent the market is in that period. The
ratio VR;(T) compares realised variance after the communication with realised
variance before the communication. Realised variance is used here as the empirical
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measure of short-run market volatility. Values above one indicate higher volatility, and
values below one indicate lower volatility. Working with £;(T) makes increases and
decreases symmetric and allows us to express median effects directly in percent when
we exponentiate the median. In the results tables we therefore report medians of £;(T),
the implied percent changes, and Wilcoxon signed-rank tests on these medians.

4.3 Confounder Filtering

To ensure clean identification, we exclude events that coincide with
macroeconomic releases or other central bank announcements. The filtering procedure
and overlap rules are described in detail in Section 3. In brief, communications
occurring within +90 minutes of a major macro or central bank event are removed.
When multiple ECB items cluster, we retain the earliest if all tones agree and drop the
cluster otherwise. This reduces contamination from overlapping scheduled news and
clustered ECB communications.

A potential limitation is that ECB officials do not speak at random. Remarks
often occur when economic or financial conditions are already shifting, which can
induce selection on unobservables and bias event estimates. The 90-minute exclusion
window around scheduled macro releases mitigates this concern but cannot fully
eliminate it.

To further reduce this bias, the analysis applies time-of-day matching,
comparing each event minute to the same clock time on non-event days. This design
ensures that regular intraday patterns in volatility or trading intensity are differenced
out, providing a cleaner counterfactual for the same period of the trading day. Although
the possibility of residual endogeneity from unscheduled developments cannot be
excluded, the combination of exclusion filters and time-of-day matching substantially
limits its influence at the minute-by-minute frequency considered here (Ehrmann and
Fratzscher 2007). For this reason, the design identifies conditional high-frequency
correlations between communication and EUR/USD volatility/returns, not structural
causal effects of communication.

4.4 Time-of-Day Controls

To complement the exclusion filters, time-of-day matching serves as an
additional safeguard against spurious effects driven by typical intraday seasonality or
selective timing of ECB communications. A key extension of this framework is the
explicit control for intraday volatility patterns in the EUR/USD market. Volatility
follows a pronounced pattern across the trading day, with peaks at the London and
New York opens (Andersen et al. 2003, 2007). Without adjustment, raw pre-post
comparisons risk attributing these predictable swings to communication effects.
Laakkonen (2007) likewise stresses that intraday seasonality must be filtered out when
assessing announcement impacts.

We address this by constructing matched controls. For each communication
event we select up to ten non-event windows from the same weekday and clock time

within a +£90 day band, excluding announcement days. Let VREZ(T) denote the per-
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event control median of VR . across the matched controls.> We then compute a paired
difference-in-differences on the log scale,

d(T) = 10g(VRyue(T)) — log(VRETN(T)),

and test Hy: median(d(T)) = 0 using Wilcoxon signed-rank tests (two-sided). Event
and control medians of log(VR ;. ), the median DiD on the log scale, and the associated
percent effect 100 x (e™median(@(™) — 1), are reported separately by tone (dovish,
neutral, hawkish).

4.5 Robustness Design

For volatility, robustness is implemented by analysing three pre-specified
windows (0-15, 0-30, 0-60) and by employing the time-of-day-matched DiD on the
log scale. No additional resampling is required for the main volatility tables. Event
studies at high-frequency are vulnerable to sample sensitivity: a few large
announcements may disproportionately drive averages, or clustered events may bias
inference (Kolari and Pynnénen 2010). To address this, we conduct a Monte Carlo
resampling exercise. In each of 200 iterations, 20% of events are randomly excluded,
and the CAR/CZ pipeline is re-estimated.

We track three summary statistics: (i) the maximum absolute mean CAR across
the event window, (ii) the minimum mean p-value across event minutes, and (iii) the
number of significant minutes (p < 0.05). These map directly to the questions of effect
size, statistical strength, and persistence. This design tests whether our results are
robust to sample composition and not driven by a handful of influential events.

5. Results

5.1 Return Effects

Figure 2 shows mean CAR paths by communication tone over the t = —10 to
t = +20 window, together with pointwise 95% confidence bands (t-based, cross-
sectional). Across all three tones (hawkish, neutral, dovish), mean CARs remain
economically small and show no sustained post-release drift. By t = +20, magnitudes
are typically within a few basis points, and the shaded bands envelop zero throughout
the window.

Minute-level significance in Figure 2 is assessed using Corrado—Zivney
statistics with Holm step-down adjustment, and no Holm-adjusted p-value falls below
0.05 in this baseline figure. We therefore treat the minute-level CAR evidence here as
descriptive only. The statistical conclusions we draw in the paper rely on the time-of-
day-matched volatility analysis later, which constitutes our primary inference.
Importantly, the visual uncertainty bands never separate from zero in a way that would
suggest a cumulative trend.

Two robustness checks support this reading. First, extending the horizon to t =
+30 and t = +60 leaves the mean paths near flat. Second, varying the macro/CB
exclusion window to 60 and £120 minutes produces nearly identical CAR profiles.

2 If the per-event control median is unavailable, the per-event control mean may be used as an
approximation. Tables 2 and 3 therefore target the median.
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Taken together, the evidence indicates that inter-meeting ECB communications do not
generate systematic one-minute exchange rate drift in EUR/USD.

Figure 2 Complete Dataset
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Notes: CAR universe and filters: 1868 communications; 272 excluded (macro/CB 41; overlap +90-minutes: 178
same-sign, 31 mixed-sign, 22 neutral); 1596 kept post-filters; 1217 contribute to CAR (FX-coverage shortfalls:
379). Inference: Solid lines show mean CAR. Shaded areas are pointwise 95% confidence intervals (t-based,
cross-sectional). Minute-level significance is assessed using Corrado-Zivney statistics with Holm step-down
adjustment (two-sided), and no Holm-adjusted p-value falls below 0.05 in this figure. Minute-level results are
exploratory; formal inference relies on the time-of-day-matched Volatility Effects. Filtering and overlap rules
follow Sections 3-6.

Speaker heterogeneity (President vs non-President)

Splitting by speaker yields small and non-persistent CAR movements in both
panels of Figure 3. For the much larger non-President sample (N = 1104), paths are
smoother: dovish items drift slightly up to roughly 2-3 bps by t = +20, hawkish drift
slightly down (about —1 bp), and neutral remains near zero. Pointwise 95% confidence
bands are narrow and cover zero over almost the entire window; after Holm correction,
minute-level stars are scarce and never cluster across adjacent minutes.

In the President-only panel (N = 135), uncertainty bands widen considerably
and the trajectories look noisier. Dovish items show a small pre-event uptick (visible
around t = —4) and a shallow rise in the first few post-event minutes, but CAR
remains within 3-4 bps and does not build into sustained drift. Overall, the speaker
split does not reveal economically meaningful differences in one-minute EUR/USD
dynamics. Complete minute-by-minute CAR and CZ tables for all taxonomy splits
corresponding to Figures 3-6 are provided in Appendix 8.
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Figure 3 Communication only by the ECB president vs Communication excluding the
ECB president
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Notes: Inference: Stars indicate minutes with Holm-adjusted Corrado-Zivney p-values below 0.05 (two-sided).

Topic heterogeneity (unconventional vs conventional)

Unconventional communications (forward guidance, asset purchases, negative
rates) continue to show muted CAR paths over the extended t = —10 to +20 window:
all three tones stay close to zero with wide overlap of the pointwise 95% bands, and
Holm-adjusted CZ markers are sparse and non-systematic. By contrast, conventional
(rate-focused) items display a clearer separation by tone. Dovish conventional remarks
trace a steadily rising CAR that reaches only a few basis points by ¢t = +20, while
hawkish items drift slightly negative and neutral stay near zero. No post-event minute
in the conventional group is significant; the upward dovish CAR is descriptive rather
than statistically confirmed. Overall, the topic split does not overturn the baseline
result: unconventional items are flat, and conventional items (especially dovish)
accumulate small, short-horizon moves that are economically modest and not
supported by sustained per-minute significance.
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Figure 4 Unconventional communication vs Conventional communication
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Notes 2 (Panel Conventional): 1482 communications; 193 excluded (macro/CB 34; overlap +90-minutes: 120
same-sign, 21 mixed-sign, 18 neutral); 1289 kept; 970 contribute to CAR (FX-coverage shortfalls: 319).

Timing around policy meetings (Purdah vs non-Purdah)

Communications within the seven-day Purdah window (i.e., the 7 days
preceding each monetary policy meeting) do not exhibit statistically significant
minute-level movements. Dovish Purdah items trace a slightly higher CAR path than
hawkish or neutral items, but magnitudes remain small (a few bps by t = +20) and
within the pointwise confidence bands. Hawkish paths are mildly negative on average,
again without significance. Outside Purdah, CAR trajectories are similarly muted: no
post-event minute attains significance, and cumulative paths stay near zero over the
window. Overall, the Purdah split does not reveal sustained EUR/USD drift;
differences across tones are descriptive rather than statistically confirmed.
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Figure 5 Purdah Period Communication vs Communication Excluding Purdah Period
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Policy regime (pre-ZLB vs ZLB)

Splitting by regime shows that the basic null of no sustained exchange rate drift
holds in both periods. In the pre-ZLB sample, only a single minute reaches significance
(dovish at t = +15), and even there the CAR magnitude is small and not followed by
adjacent significant minutes. In the ZLB sample, no minute attains significance. Across
both regimes, CAR paths remain within a few basis points by t = +20 and do not trace
a persistent post-event drift. We therefore do not detect a regime in which inter-
meeting communications systematically shift EUR/USD at the one-minute horizon.

Figure 6 Before Zero Lower Bound Period vs Zero Lower Bound Period
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Notes: Inference: Stars indicate minutes with Holm-adjusted Corrado-Zivney p-values below 0.05 (two-sided).

Return robustness: Monte Carlo resampling

We next test whether the return-side findings are robust to sample composition
by conducting a Monte Carlo-style robustness exercise in which 20% of events are
randomly excluded in each of 200 iterations, and the CAR/CZ pipeline is re-estimated.
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This procedure allows us to test whether the aggregate return patterns reported above
are sensitive to sample composition.

The robustness metrics correspond directly to our earlier return analysis and are
visualised in Figures 7-9: (i) the maximum absolute mean CAR measures effect
magnitudes across the event window, (ii) the minimum mean p-value summarises the
strength of statistical evidence from the Corrado-Zivney tests, and (iii) the number of
significant minutes captures the persistence of detected signals. These checks line up
with the three things we care about on the return side: size, strength, and persistence.

Figure 7 Robustness Distribution of Maximum Absolute Mean CAR
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Notes: Distribution of the maximum absolute mean cumulative abnormal return (in bps) computed in each of 200
Monte Carlo iterations. In every iteration, 20% of events are randomly dropped and the CAR/CZ pipeline is re-
estimated. Histograms are shown by communication tone (hawkish, neutral, dovish).
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Figure 8 Robustness Distribution of Minimum Mean p value
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Notes: Distribution of the minimum mean p-value across event-time minutes in each iteration (Corrado-Zivney
test). Lower values indicate stronger evidence against the null. Results are based on 200 iterations with 20% of
events randomly dropped per iteration, reported by communication tone.

Figure 9 Robustness Distribution of Significant Minutes
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Notes: Distribution of the count of event-time minutes flagged significant at p < 0.05 in each robustness iteration.

Each iteration re-estimates the CAR/CZ pipeline after randomly dropping 20% of events (200 iterations total).
Histograms are shown by communication tone (hawkish, neutral, dovish).
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The distributions confirm the main return-side patterns. Hawkish and neutral
events yield maxima around 0.7 basis point and almost always show zero or one
significant minute per iteration. Dovish events generate slightly higher maxima
(around 3 bps) and likewise zero or one significant minute, but effects remain small in
economic terms and short-lived. Importantly, these patterns are consistent across the
200 resamples, indicating that the overall return conclusions are not driven by outliers.

Return Effects Synthesis

Across the aggregate and all subgroups considered, inter-meeting ECB
communications do not generate sustained or economically meaningful intraday
exchange rate movements in EUR/USD at the one-minute horizon. The data show rare
single-minute significance, once before the release minute and once after. This pattern
is more consistent with traders shuffling positions than with a real market revaluation.
We thus interpret the return-side evidence as broadly null for drift, setting the stage for
volatility-side analysis in the next section. This broadly null result, including the weak
response to hawkish remarks, is consistent with a period in which low-rates and easing
formed the baseline and where talk of tightening had less weight than in a standard
policy cycle.

5.2 Volatility Effects

To explore this further, we compare the impact of ECB communications on
short-term exchange rate volatility. To build intuition, we begin with the distribution
of abnormal returns, then assess realised variance in unadjusted event windows, and
finally validate the findings with time-of-day-matched controls. This sequence lets us
move from descriptive evidence, to a simple benchmark, and then to an adjusted test
that accounts for intraday volatility patterns. Accordingly, throughout the paper we
base formal inference on the time-of-day-matched DiD volatility tests in Section 5.2.3,
and treat minute-level CAR-based signals as descriptive diagnostics only.
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Distribution of Abnormal Returns

Figure 10 Distribution of Mean Abnormal Returns
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whiskers indicate 1.5 IQR, and circles denote outliers.

Figure 10 shows the distribution of mean abnormal returns across event tones.
Medians are close to zero for all groups, consistent with the absence of systematic
exchange rate drift. Dovish events exhibit wider dispersion, suggesting more
heterogeneous reactions. Hawkish and neutral remarks produce tighter distributions.
Outliers indicate that individual announcements can still move exchange rates
substantially, even if the central tendency is muted. Formally, the Kruskal-Wallis test
finds no significant differences across groups. Pairwise Mann-Whitney tests (Holm-
corrected) also fail to reject equality (Hawkish-Neutral: p,q; = 1.00; Hawkish-
Dovish: p,q; = 1.00; Neutral-Dovish: p,q; = 0.84). These results motivate a closer
look at realised volatility.

Table 1 Post-Hoc Pairwise Tests after Kruskal-Wallis (Box-Plot Groups)

Group A Group B Mann-Whitney U p (raw) p (Holm)
Neutral Dovish 112964 0.837 0.837
Hawkish Neutral 73627 0.623 1.000
Hawkish Dovish 102507 0.480 1.000

Notes: Pairwise Mann—Whitney U tests compare the median distributions of mean abnormal returns across tones
(Hawkish, Neutral, Dovish). Holm-adjusted p-values control for family-wise error across the three comparisons.
No comparison is significant at conventional thresholds.
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Unadjusted Volatility Results

We compare realised variance using the log realised-variance ratio® and report
medians by tone. In the 0-15 minute window, all three tones show large negative
median log-ratios (—0.66 to —0.72), implying roughly 48-52% lower post-event
realised variance. Wilcoxon signed-rank tests reject the null of zero change at p <
0.01 for all tones. In the 0-30 minute window, medians are close to zero (from —0.003
to 0.055), with only Neutral events showing a mild positive effect (5.7%, p = 0.03).
By 0-60 minutes, median log-ratios turn strongly positive (0.73 to 0.79), indicating
about a doubling of realised variance, significant at p < 0.01 across all tones.

Overall, these unadjusted patterns show a pronounced U-shape: a short-lived
compression in the first 15-minutes, followed by a strong rebound by the 60-minute
mark. Because these results may be confounded by predictable intraday volatility
cycles, we next adjust for time-of-day effects using matched control windows.

Table 2 Volatility Effects (No ToD Adjustment)

Window Tone N Median log(VR rate)  Effect size (%) p (Wilcoxon)

0-15min  Dovish 677 -0.723 -51.5 0.00%*x
Neutral 477 -0.663 -48.5 0.005%
Hawkish 442 -0.656 -48.1 0.00%x**

0-30 min  Dovish 677 -0.003 -0.3 0.85
Neutral 477 0.055 5.7 0.03x
Hawkish 442 0.035 3.5 0.35

0-60 min  Dovish 677 0.732 107.9 0.00%*x
Neutral 477 0.786 119.4 0.00xxx*
Hawkish 442 0.744 110.4 0.00%x*x

Notes: VRyate = RVpost/RVpre (unit-free). The reported effect size is (e™edian1o8(VRrate) — 1) x 100%. Wilcoxon
signed-rank tests are applied to log(VR4e) With the null median = 0. * p < 0.10, ** p < 0.05, *** p < 0.01.

Time-of-day-matched Volatility Effects

Because intraday volatility follows a strong daily cycle, we validate the raw
findings using time-of-day-matched controls. Each event window is compared to non-
event windows from the same weekday and clock time. Across all tones, median
differences-in-differences on the log scale are significantly negative in the 0—15 and
0-30 minute windows (p < 107°), implying a short-lived realised variance
compression of roughly 16-24% relative to matched periods. By the 0—60 minute
horizon, effects persist but weaken, especially for Neutral events (around —10%). We
report medians of log(VR,,) for events and controls, the median DiD (log), and the
corresponding percentage change, with Wilcoxon signed-rank tests on paired DiD (see
Table 3).

* Specifically: [0g (VR o) = 10g(RVoq/RV,y,)
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Table 3 Time-of-Day-Matched Volatility Effects (DiD)

Window Tone N Median event Median ctrl Median Effect P
log(VR rate) log(VR rate) DiD (log) size (%) (Wilcoxon)
015 povish 677 -0.723 -0.495 -0.260 -22.9 0.00%
Neutral 477 -0.663 -0.481 -0.201 -18.2 0.00***
Hawkish 442 -0.656 -0.491 -0.272 -23.8 0.00***
?;1?[? Dovish 677 -0.003 0.200 -0.234 -20.8 0.00***
Neutral 477 0.055 0.212 -0.172 -15.8 0.00***
Hawkish 442 0.035 0.200 -0.205 -18.6 0.00***
0-60 . .
min Dovish 677 0.732 0.918 -0.207 -18.7 0.00
Neutral 477 0.786 0.890 -0.103 -9.8 0.00***
Hawkish 442 0.744 0.885 -0.203 -18.4 0.00***

Notes: VRate = RVpo5t/RVpre (unit-free). DID computed on the log scale: 1og(VR ate)event — 108(VRrate) control- Effect

size is (emedian DD — 1) x 100%. Wilcoxon signed-rank tests are applied to paired DiD with the null of median =
0. %p < 0.10, ** p < 0.05, **++p < 0.01.

Volatility Effects Synthesis

In short, inter-meeting ECB remarks are associated with a temporary
compression of realised variance relative to matched non-event periods, observed
consistently across all tones. The effect peaks within the first 15-30 minutes (about -
16% to -24%) and largely dissipates by the 60-minute mark (around -10% to -19%).
These changes in realised variance are consistent with a moderate, temporary reduction
in short-run market volatility.

We also examined volatility responses in the same subgroups used for returns,
namely President versus other speakers, conventional versus unconventional topics,
Purdah versus non-Purdah periods, and pre-ZLB versus ZLB. Across these splits the
main pattern is stable: we see a temporary compression of realised variance after inter-
meeting remarks, most clearly in the first 15 to 30 minutes. Differences between
subgroups are modest once we account for the smaller sample sizes and the large
number of comparisons. For this reason, we present the tone-based volatility results in
the main text and report the split specific results as supportive but exploratory evidence
in Appendix 9, specifically Tables 13-20.

5.3 Synthesis

The return and volatility results reinforce one another. On the return side, inter-
meeting ECB communications do not generate systematic or persistent exchange rate
drift, and the Monte Carlo resampling exercise shows that this null pattern is not driven
by a handful of influential announcements. On the volatility side, the results indicate a
short-lived compression relative to time-of-day-matched periods across all tones, most
pronounced in the first 15-30 minutes and, by 60 minutes, attenuating mainly for
Neutral while remaining close to 20% for Dovish and Hawkish. Unadjusted (raw) log
ratios display a U-shaped pattern, with a sharp initial compression, near-zero medians
at 30 minutes, and a rebound by 60 minutes, consistent with strong intraday
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seasonality. Overall, off-schedule remarks briefly affect uncertainty rather than
shifting the intraday path of EUR/USD.

Putting the return and volatility evidence together, three conclusions emerge.
First, there is no systematic or persistent exchange rate drift in EUR/USD following
inter-meeting communications. Second, on the volatility margin, unadjusted pre-post
comparisons show a brief compression in the first 15 minutes and a rebound by 60
minutes. Third, and most importantly, once we adjust for time-of-day with matched
controls, communications are associated with a reduction in realised variance of
roughly 10-24% within 15-30 minutes across all tones. At the 60-minute horizon this
reduction attenuates primarily for Neutral communications (to about 10%), while it
remains close to 20% for Dovish and Hawkish tones. These findings provide
suggestive evidence that inter-meeting remarks may, on average, modestly dampen
high-frequency uncertainty.

6. Conclusions

This paper examined the short-horizon effects of ECB inter-meeting
communications on the EUR/USD exchange rate in the unconventional and low-rate
period from 2008 to 2016, using a high-frequency event study design. Our analysis
combined one-minute EUR/USD data with the communication taxonomies developed
by Bennani et al. (2020). We applied strict filters for confounding news and introduced
two methodological elements: a time-of-day-matched control design to account for
intraday volatility cycles, and a Monte Carlo resampling procedure to test robustness
to sample composition. Because ECB officials do not speak at random, all estimates
should be read as conditional high-frequency associations, not as structural causal
effects.

The results are consistent across returns, volatility, and robustness. On the
return side, cumulative abnormal returns show no evidence of systematic or lasting
exchange rate drift following communication. Isolated minutes occasionally appear
significant, especially for dovish statements, but magnitudes remain in the range of a
few bps and do not persist. On the volatility side, raw pre-post comparisons show an
immediate compression in the first 15 minutes and a rebound by 60 minutes. With
time-of-day-matched controls, communications are associated with a reduction in
realised variance of about 10-24% across the reported horizons and tones, consistent
with lower short-run volatility. By 60 minutes this reduction attenuates mainly for
Neutral communications (to around 10%), while remaining close to 20% for Dovish
and Hawkish tones. Robustness checks confirm that these findings are not driven by a
handful of influential announcements: across 200 resamples, maximum CAR
magnitudes remain economically small, minimum p-values rarely reach conventional
thresholds, and the number of significant minutes is limited.

Taken together, the evidence indicates that ECB inter-meeting communications
in this sample do not act as systematic intraday exchange-rate movers in EUR/USD.
One plausible reason is that exchange rates respond to the expected relative policy
stance across currencies rather than to the domestic policy signal in isolation. ECB
remarks may therefore have limited intraday effects on EUR/USD when they do not
materially shift expectations about the ECB path relative to the expected U.S. path. A
second explanation is that off-schedule inter-meeting remarks likely attract less

Finance a uvér-Czech Journal of Economics and Finance, 76, 2026 no. 2 213



concentrated market attention and contain noisier or more endogenous information
than scheduled monetary policy announcements. This interpretation is consistent with
evidence that scheduled monetary announcements can generate stronger exchange-rate
movements in narrow windows (Karau 2024; Andersen et al. 2003).

By contrast, the temporary reduction in realised variance is consistent with
lower short-run volatility and with the view that inter-meeting communication can
briefly reduce uncertainty without producing a directional repricing of the exchange
rate. In that sense, these remarks may help markets interpret the ECB reaction function
or near-term policy outlook even when they do not induce a persistent EUR/USD drift,
which fits the broader evidence that ECB communication contains predictive
information about future policy decisions (Picault and Renault 2017; Gertler and
Horvath 2018). The limited heterogeneity across speaker, topic, Purdah, and regime
splits should also be interpreted cautiously. It may reflect a combination of weaker
information shocks, some anticipation of known speaker characteristics, and reduced
statistical power in smaller subgroups rather than proof that these dimensions never
matter. Our findings therefore complement earlier work on the policy-predictive
content of ECB communication: in the 2008 to 2016 regime, inter-meeting remarks
appear to have been associated more with short-run uncertainty reduction than with
systematic intraday FX revaluation.

We contribute to the literature in two respects. First, we provide a detailed
intraday study of ECB inter-meeting communication between 2008 and 2016, showing
that these communications show a different pattern from the stronger reactions often
documented around scheduled policy announcements, which often trigger immediate
and lasting market adjustments. Second, we extend existing methodology by
introducing time-of-day-matched controls and systematic robustness checks, offering
a more reliable template for high-frequency event studies.

The analysis has clear limits. The coding of communication tone ends in 2016,
and our data do not include order flow or options-based measures that could clarify
transmission channels. We therefore study one specific regime with unconventional
tools and very low policy rates. Later periods, particularly the high inflation tightening
cycle after 2021, may feature stronger or different exchange rate responses to similar
statements. Extending this framework to those regimes, other asset classes, and richer
market data is an important task for future research. For now, our results show that in
the 2008 to 2016 regime inter-meeting communication is mainly a tool to guide
expectations and to modestly reduce short-term uncertainty, rather than to shift the
euro-dollar exchange rate in a systematic way. In particular, the weak reaction to
hawkish statements should be read as specific to this low-rate and unconventional
easing environment, not as a general feature of ECB communication in all periods.
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APPENDIX

Appendix: Robustness to Confounder Window Length
To wverify that

summarizes the CAR paths across the three specifications.

the +90-minute exclusion window for overlapping
macroeconomic releases does not drive the results, we re-estimate cumulative
abnormal returns using alternative windows of +60 and +120 minutes. Table 4

The results confirm that the time profile and magnitude of cumulative abnormal
returns are nearly identical, with median differences below 0.1 basis point at all
horizons. Significance patterns based on the Corrado—Zivney rank test remain
unchanged: occasional isolated stars appear at comparable horizons but no systematic
differences arise across window definitions. This demonstrates that the return findings
reported in Section 5 are robust to reasonable changes in the confounder filter length.

Table A1 Cumulative Abnormal Returns under Alternative Confounder Windows

+120 min
t CAR cz CAR cz CAR cz
Panel A: Dovish events
0 0.014 1.360 0.014 1.360 0.014 1.360
5 0.016 -0.396 0.016 -0.396 0.016 -0.396
10 0.019 -0.805 0.019 -0.805 0.019 -0.805
15 0.024 -2.221 0.024 -2.221 0.024 -2.221
20 0.026 -0.120 0.026 -0.120 0.026 -0.120
Panel B: Neutral events
0 0.003 1.389 0.003 1.389 0.003 1.389
5 0.001 0.195 0.001 0.195 0.001 0.195
10 0.001 -2.229 0.001 -2.229 0.001 -2.229
15 -0.002 1.576 -0.002 1.576 -0.002 1.576
20 -0.006 0.536 -0.006 0.536 -0.006 0.536
Panel C: Hawkish events
0 0.002 -0.163 0.002 -0.163 0.002 -0.163
5 -0.001 -1.393 -0.001 -1.393 -0.001 -1.393
10 -0.004 -0.914 -0.004 -0.914 -0.004 -0.914
15 -0.006 -0.566 -0.006 -0.566 -0.006 -0.566
20 -0.004 0.384 -0.004 0.384 -0.004 0.384

findings are not sensitive to the choice of exclusion window.
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Across all event tones, the cumulative abnormal return trajectories under +60,
490, and +120-minute filters follow nearly identical paths, confirming that the main
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Appendix: Taxonomy-Specific Minute-By-Minute CAR and CZ Tables

This appendix reports, for each taxonomy split used in the paper, the minute-
by-minute cumulative abnormal returns (in percentage points) and Corrado-Zivney
statistics (CZ). For each split, we show three series by communication tone (Hawkish,
Neutral, Dovish) over t = =5 to t = 420 minutes. Audit notes summarize the
underlying sample and filtering steps to aid reproducibility.

President only

Audit note. Communication only by the ECB President: 196 communications;
13 excluded (macro/CB 5; overlap +£90 min: 8 same-sign, 0 mixed-sign, 0 neutral);
183 kept post-filters, of which 135 contribute to CAR (FX-coverage shortfalls: 48).

Table A2 President Only: Minute-by-Minute CAR and CZ by Tone

t Hawkish Neutral Dovish
t CAR cz CAR cz CAR cz
-10 0.007 1.221 0.001 -0.449 0.007 1.966
-9 0.008 0.690 0.006 1.166 0.010 1.479
-8 0.009 -0.384 0.010 1.205 0.012 0.531
-7 0.011 0.264 0.011 -0.449 0.014 0.087
-6 0.014 0.570 0.009 0.060 0.017 0.950
-5 0.016 1.143 0.006 -0.245 0.017 -0.978
-4 0.016 -0.729 0.003 -1.448 0.031 4.145*
-3 0.009 -1.932 0.005 0.749 0.032 0.449
-2 0.014 0.954 -0.001 -1.675 0.033 -0.423
-1 0.022 1.521 -0.002 -0.328 0.034 0.461
0 0.031 0.213 0.000 0.385 0.038 0.699
1 0.031 0.105 -0.001 -0.857 0.035 -0.221
2 0.031 1.089 0.002 -0.009 0.030 -0.704
3 0.036 1.047 0.000 -0.073 0.033 1.071
4 0.037 0.555 -0.002 -1.301 0.039 0.553
5 0.027 -1.077 -0.004 -0.490 0.033 -0.640
6 0.027 -0.291 0.003 2.539 0.037 1.139
7 0.026 0.405 0.005 0.128 0.039 0.693
8 0.027 0.843 0.007 1.425 0.040 -0.459
9 0.028 0.273 0.006 -1.338 0.040 -0.704
10 0.023 -0.969 0.002 -1.407 0.042 -0.021
11 0.018 -0.609 0.002 0.215 0.043 0.602
12 0.020 0.351 0.004 0.490 0.042 0.549
13 0.014 -0.693 0.004 0.816 0.038 -2.211
14 0.019 1.047 0.005 0.325 0.036 -0.976
15 0.027 0.873 0.008 0.756 0.033 -0.712
16 0.031 0.021 0.004 -0.857 0.028 -1.309
17 0.028 -0.489 0.004 0.472 0.027 0.459
18 0.030 0.459 0.007 0.706 0.028 -0.334
19 0.034 1.005 -0.000 -1.077 0.028 0.270
20 0.041 0.675 -0.005 -2.025 0.028 0.093

Notes: CZ shows Corrado—-Zivney Z with stars that reflect Holm-adjusted two-sided p-values across event-time
minutes within each tone group: *+* p < 0.01, ** p < 0.05, * p < 0.10.
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Excluding President

Audit note. Communication excluding the ECB President: 1672
communications; 233 excluded (macro/CB 36; overlap +90 min: 147 same-sign, 29
mixed-sign, 21 neutral); 1439 kept post-filters, of which 1104 contribute to CAR (FX-
coverage shortfalls: 335).

Table A3 Excluding President: Minute-by-Minute CAR and CZ by Tone

t Hawkish Neutral Dovish

t CAR cz CAR cz CAR cz

-10 0.002 1.891 -0.000 -0.099 0.002 1.262
-9 0.003 0.856 -0.001 -1.541 0.003 -1.250
-8 0.002 0.308 -0.003 -0.518 0.001 -0.775
-7 0.000 -0.555 0.000 1.685 0.002 1.179
-6 0.002 1.862 -0.001 -0.891 0.000 -0.640
-5 0.002 -0.163 0.001 0.379 0.004 1.627
-4 0.001 -1.186 0.002 0.183 0.005 -0.733
-3 0.001 0.840 0.002 -0.497 0.004 0.192
-2 0.000 -0.823 0.003 -0.761 0.008 2.389
-1 0.000 -0.481 0.002 -0.978 0.008 -0.232
0 0.000 -0.210 0.004 1.496 0.010 1.027
1 -0.002 -1.971 0.001 -0.265 0.012 0.917
2 -0.003 -0.439 0.000 -2.125 0.013 0.160
3 -0.005 -0.877 0.000 1.190 0.013 -1.526
4 -0.004 0.794 0.000 -0.015 0.013 -1.212
5 -0.004 -1.142 0.001 0.413 0.013 -0.351
6 -0.003 0.187 0.000 -0.170 0.014 1.324
7 -0.004 -0.528 0.001 0.691 0.015 0.881
8 -0.005 -0.091 0.001 -0.313 0.014 -0.178
9 -0.005 -0.871 0.002 1.265 0.015 -0.252
10 -0.006 -0.987 0.000 -1.879 0.016 -0.429
11 -0.007 -0.587 -0.001 -0.673 0.018 1.702
12 -0.009 -0.497 -0.002 -0.362 0.021 0.605
13 -0.008 0.491 -0.003 -0.555 0.021 -0.668
14 -0.008 0.391 -0.004 -0.503 0.024 2.511
15 -0.009 -0.798 -0.003 1.386 0.023 -2.270
16 -0.008 1.239 -0.004 -1.248 0.021 -1.045
17 -0.009 -1.196 -0.006 -0.707 0.023 1.063
18 -0.008 0.544 -0.006 0.980 0.025 0.630
19 -0.007 0.662 -0.006 -0.537 0.025 -0.518
20 -0.008 0.240 -0.006 0.995 0.026 -0.703

Notes: CZ shows Corrado—Zivney Z with stars that reflect Holm-adjusted two-sided p-values across event-time
minutes within each tone group: **x p < 0.01, ** p < 0.05, * p < 0.10.
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Unconventional

Audit note. Unconventional communication: 386 communications; 22 excluded
(macro/CB 7; overlap +90 min: 11 same-sign, 4 mixed-sign, 0 neutral); 364 kept post-
filters, of which 300 contribute to CAR (FX-coverage shortfalls: 64).

Table A4 Unconventional: Minute-by-Minute CAR and CZ by Tone

t Hawkish Neutral Dovish

t CAR cz CAR cz CAR cz
-10 0.004 1.791 0.001 0.219 0.002 0.879
-9 0.006 0.819 0.002 -0.357 0.004 0.170
-8 0.003 -0.854 -0.000 -0.189 0.003 0.201
-7 0.000 -0.024 0.001 -0.099 0.003 0.484
-6 0.006 1.796 -0.000 -0.693 0.003 0.484
-5 0.008 1.320 0.001 -0.135 0.005 0.626
-4 0.003 -2.179 0.000 -0.347 0.006 0.832
-3 0.001 0.126 -0.000 -0.751 0.008 1.150
-2 0.003 -0.057 0.001 -0.222 0.011 1.082
-1 0.007 0.350 0.001 0.266 0.008 -1.318
0 0.011 1.127 -0.000 -0.118 0.009 0.830
1 0.010 0.092 -0.001 0.302 0.012 1.236
2 0.010 -0.116 -0.001 -0.920 0.010 -0.766
3 0.011 1.297 0.003 2172 0.008 -0.930
4 0.013 0.826 0.003 -0.578 0.008 -0.322
5 0.014 -0.251 0.004 0.835 0.010 1.814
6 0.012 -0.598 0.005 0.904 0.009 -0.060
7 0.012 1.377 0.004 1.094 0.006 -0.174
8 0.010 -0.497 0.004 0.118 0.003 -0.557
9 0.009 -0.674 0.008 1.659 0.003 0.725
10 0.013 1.692 0.004 -2.409 0.005 0.343
11 0.010 -0.857 0.003 -0.460 0.009 1.499
12 0.008 -0.359 0.004 1.002 0.008 -0.117
13 0.004 -0.999 0.004 0.999 0.006 -1.541
14 0.004 0.199 0.005 0.010 0.008 1.121
15 0.003 -0.857 0.007 2175 0.006 -1.481
16 0.010 1.422 0.004 -0.470 0.000 -2.188
17 0.008 -1.412 0.005 -0.749 -0.000 0.317
18 0.009 0.417 0.006 0.838 0.004 0.964
19 0.010 0.954 0.004 -0.470 0.005 -0.343
20 0.006 -0.930 0.007 0.831 0.006 0.402

Notes: CZ shows Corrado—Zivney Z with stars that reflect Holm-adjusted two-sided p-values across event-time
minutes within each tone group: *+* p < 0.01, ** p < 0.05, * p < 0.10.
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Conventional

Audit note. Conventional communication: 1482 communications; 193 excluded
(macro/CB 34; overlap +90 min: 120 same-sign, 21 mixed-sign, 18 neutral); 1289
kept post-filters, of which 970 contribute to CAR (FX-coverage shortfalls: 319).

Table A5 Conventional: Minute-by-Minute CAR and CZ by Tone

t Hawkish Neutral Dovish

t CAR cz CAR cz CAR cz
-10 0.002 1.654 0.000 0.070 0.003 1.524
-9 0.003 0.729 -0.001 -1.144 0.003 -0.616
-8 0.001 0.348 -0.001 -0.029 0.003 -0.417
-7 0.001 -0.299 0.002 1.873 0.004 1.278
-6 0.002 1.011 0.001 -0.876 0.003 -0.433
-5 0.001 -0.561 0.002 0.723 0.007 1.009
-4 0.002 -0.500 0.003 -0.308 0.010 0.086
-3 0.001 -0.124 0.004 0.096 0.008 -0.316
-2 -0.001 -1.217 0.004 -0.752 0.012 2.019
-1 -0.001 -0.127 0.002 -1.534 0.014 0.425
0 -0.002 -0.698 0.004 1.715 0.016 1.203
1 -0.004 -1.542 0.002 -1.037 0.017 0.117
2 -0.005 0.218 0.001 -1.679 0.018 -0.329
3 -0.007 -0.966 0.000 0.369 0.019 -1.311
4 -0.006 0.668 0.000 -0.098 0.018 -0.478
5 -0.007 -1.258 0.000 -0.140 0.018 -1.323
6 -0.005 0.573 0.000 0.494 0.020 2.035
7 -0.006 -0.697 0.002 0.294 0.022 1.301
8 -0.006 0.382 0.002 -0.013 0.022 -0.291
9 -0.007 -0.837 0.002 0.023 0.023 -0.540
10 -0.009 -1.485 0.001 -1.379 0.025 -0.398
11 -0.010 -0.311 -0.001 -0.380 0.026 1.155
12 -0.011 -0.308 -0.002 -0.653 0.028 0.157
13 -0.011 0.424 -0.002 -0.515 0.028 -0.627
14 -0.010 1.748 -0.004 -0.898 0.031 2.038
15 -0.010 -0.422 -0.003 1.142 0.030 -2.135
16 -0.010 0.932 -0.004 -1.659 0.030 -0.096
17 -0.011 -0.952 -0.006 -0.249 0.032 1.374
18 -0.010 0.620 -0.006 0.835 0.033 0.734
19 -0.009 0.825 -0.007 -0.820 0.032 -0.468
20 -0.008 0.832 -0.007 -0.044 0.033 -1.069

Notes: CZ shows Corrado—Zivney Z with stars that reflect Holm-adjusted two-sided p-values across event-time
minutes within each tone group: *+* p < 0.01, ** p < 0.05, * p < 0.10.
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Purdah period

Audit note. Purdah period communication: 207 communications; 24 excluded
(macro/CB 12; overlap +90 min: 12 same-sign, 0 mixed-sign, 0 neutral); 183 kept
post-filters, of which 133 contribute to CAR (FX-coverage shortfalls: 50).

Table A6 Purdah Period: Minute-by-Minute CAR and CZ by Tone

t Hawkish Neutral Dovish

t CAR cz CAR cz CAR cz
-10 0.005 0.838 0.002 0.820 0.004 0.210
-9 0.006 0.366 -0.001 -0.952 0.011 1.313
-8 -0.002 -2.383 0.002 0.725 0.011 0.204
-7 -0.003 -0.627 0.009 1.574 0.012 1.332
-6 0.002 1.108 0.010 -0.197 0.012 -0.700
-5 0.003 0.127 0.005 -0.941 0.018 1.669
-4 0.004 -0.196 0.002 -1.175 0.023 0.486
-3 0.008 1.534 -0.004 0.159 0.027 1.001
-2 0.006 -0.529 -0.006 -0.507 0.031 1.222
-1 0.015 1.436 -0.008 0.421 0.035 0.337
0 0.017 0.072 -0.008 -0.140 0.043 2.444
1 0.014 -0.787 -0.014 -0.528 0.044 0.539
2 0.017 0.792 -0.019 -1.175 0.047 -0.021
3 0.015 -1.319 -0.020 0.032 0.052 -0.865
4 0.019 2.261 -0.014 1.348 0.055 0.407
5 0.020 -0.318 -0.016 -0.399 0.053 -0.925
6 0.019 -0.069 -0.012 0.221 0.054 1.260
7 0.017 -0.395 -0.010 1.251 0.060 2.545
8 0.018 -0.596 -0.008 0.253 0.054 -1.188
9 0.014 -1.649 -0.010 -0.480 0.051 -0.535
10 0.011 -0.361 -0.013 -0.561 0.057 1.018
11 0.013 -0.845 -0.023 -2.184 0.058 0.785
12 0.010 -0.098 -0.022 -0.135 0.065 0.772
13 0.015 1.606 -0.027 -0.642 0.061 -0.157
14 0.017 1.539 -0.028 -0.124 0.060 -0.008
15 0.020 0.577 -0.027 0.873 0.058 -0.789
16 0.025 0.931 -0.022 0.728 0.058 1.179
17 0.025 -0.960 -0.022 -0.226 0.058 -0.967
18 0.028 1.151 -0.019 0.216 0.060 0.725
19 0.030 1.070 -0.019 0.404 0.060 0.454
20 0.030 0.026 -0.016 0.404 0.062 -0.908

Notes: CZ shows Corrado—Zivney Z with stars that reflect Holm-adjusted two-sided p-values across event-time
minutes within each tone group: *+* p < 0.01, ** p < 0.05, * p < 0.10.
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Excluding Purdah

Audit note. Communication excluding Purdah period: 1661 communications;
248 excluded (macro/CB 29; overlap £90 min: 166 same-sign, 31 mixed-sign, 22
neutral); 1413 kept post-filters, of which 1084 contribute to CAR (FX-coverage
shortfalls: 329).

Table A7 Excluding Purdah: Minute-by-Minute CAR and CZ by Tone

t Hawkish Neutral Dovish
t CAR cz CAR cz CAR cz
-10 0.002 1.870 -0.000 -0.357 0.002 1.773
-9 0.003 1.016 -0.000 -0.922 0.002 -1.069
-8 0.003 1.052 -0.001 -0.361 0.001 -0.524
-7 0.002 -0.260 0.001 1.090 0.002 0.589
-6 0.003 1.703 -0.000 -0.850 0.001 -0.005
-5 0.003 -0.039 0.002 0.857 0.004 0.621
-4 0.002 -1.389 0.003 0.014 0.006 0.489
-3 0.000 -0.585 0.004 -0.302 0.005 -0.061
-2 0.000 -0.326 0.004 -0.919 0.008 2.023
-1 -0.000 -0.268 0.003 -1.439 0.009 -0.345
0 0.000 -0.200 0.004 1.435 0.010 0.628
1 -0.002 -1.197 0.002 -0.639 0.011 0.445
2 -0.003 -0.320 0.002 -1.623 0.011 -0.244
3 -0.004 -0.174 0.002 1.161 0.011 -0.808
4 -0.003 0.701 0.002 -0.750 0.010 -1.350
5 -0.004 -1.350 0.003 0.339 0.010 -0.093
6 -0.004 0.048 0.002 0.769 0.011 1.356
7 -0.005 -0.219 0.003 0.482 0.012 0.470
8 -0.005 0.344 0.002 -0.165 0.012 0.068
9 -0.005 -0.529 0.004 1.081 0.013 -0.116
10 -0.006 -0.863 0.002 -2.109 0.014 -1.280
11 -0.007 -0.470 0.001 -0.108 0.016 1.778
12 -0.009 -0.331 0.000 -0.113 0.017 0.253
13 -0.010 -0.456 0.000 -0.027 0.017 -1.304
14 -0.009 0.768 -0.001 -0.352 0.020 1.993
15 -0.010 -1.577 0.000 2112 0.019 -2.988
16 -0.009 1.153 -0.002 -1.863 0.017 -1.843
17 -0.010 -0.885 -0.004 -0.452 0.018 1.527
18 -0.009 0.420 -0.003 0.984 0.020 0.291
19 -0.008 0.668 -0.005 -0.777 0.020 -0.656
20 -0.009 0.293 -0.005 0.394 0.021 0.388

Notes: CZ shows Corrado—Zivney Z with stars that reflect Holm-adjusted two-sided p-values across event-time
minutes within each tone group: **x p < 0.01, ** p < 0.05, * p < 0.10.
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Pre-zero-lower-bound (Pre-ZLB)

Audit note. Before zero lower bound period: 1383 communications; 218
excluded (macro/CB 32; overlap +90 min: 143 same-sign, 27 mixed-sign, 16 neutral);
1165 kept post-filters, of which 904 contribute to CAR (FX-coverage shortfalls: 261).

Table A8 Pre-ZLB: Minute-by-Minute CAR and CZ by Tone

t Hawkish Neutral Dovish

t CAR cz CAR cz CAR cz
-10 0.002 1.783 0.001 1.172 0.002 0.464
-9 0.004 1.627 0.000 -1.745 0.003 -0.750
-8 0.002 -0.449 -0.000 0.108 0.002 -0.344
-7 0.001 -0.249 0.002 0.838 0.001 0.180
-6 0.002 2.241 0.001 -1.179 0.001 0.004
-5 0.002 -0.229 0.003 0.978 0.005 1.611
-4 0.002 -0.859 0.005 -0.406 0.008 0.464
-3 0.001 -0.069 0.005 0.389 0.006 0.554
-2 0.000 -0.674 0.006 -0.503 0.010 1.677
-1 0.001 0.195 0.006 -0.167 0.010 -0.918
0 0.001 -0.015 0.006 0.372 0.012 1.296
1 -0.001 -1.806 0.004 -0.649 0.013 0.445
2 -0.001 0.293 0.004 -1.318 0.013 -0.470
3 -0.003 -1.020 0.003 0.429 0.013 -1.5632
4 -0.001 1.277 0.002 0.352 0.013 -0.524
5 -0.003 -1.842 0.002 -0.926 0.013 -0.164
6 -0.003 -0.571 0.002 0.913 0.014 2.162
7 -0.004 -0.624 0.004 1.353 0.014 1.097
8 -0.005 0.292 0.004 -0.209 0.013 -0.613
9 -0.005 -0.204 0.004 -0.315 0.013 -0.161
10 -0.006 -1.054 0.002 -0.937 0.015 0.087
11 -0.006 -0.591 0.001 -0.482 0.017 1.539
12 -0.008 -0.529 -0.001 -0.653 0.019 1.051
13 -0.008 0.105 -0.002 -0.605 0.018 -0.743
14 -0.007 1.244 -0.003 0.027 0.022 1.721
15 -0.008 -1.499 -0.001 1.483 0.019 -3.173*
16 -0.006 1.261 -0.002 -0.906 0.017 -0.802
17 -0.008 -1.280 -0.005 -0.861 0.017 0.692
18 -0.006 0.594 -0.005 0.906 0.021 1.460
19 -0.005 0.894 -0.007 -0.883 0.020 -0.636
20 -0.005 -0.160 -0.006 1.149 0.021 0.084

Notes: CZ shows Corrado—Zivney Z with stars that reflect Holm-adjusted two-sided p-values across event-time
minutes within each tone group: *+* p < 0.01, ** p < 0.05, * p < 0.10.
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Zero lower bound (ZLB)

Audit note. Zero lower bound period: 485 communications; 54 excluded
(macro/CB 9; overlap 90 min: 35 same-sign, 4 mixed-sign, 6 neutral); 431 kept post-
filters, of which 313 contribute to CAR (FX-coverage shortfalls: 118).

Table A9 ZLB: Minute-by-Minute CAR and CZ by Tone

t Hawkish Neutral Dovish
t CAR cz CAR cz CAR cz
-10 0.004 1.172 -0.002 -2.224 0.004 2.361
-9 -0.002 -1.668 -0.002 0.693 0.004 0.086
-8 0.004 2.084 -0.003 -0.442 0.004 -0.249
-7 0.003 -0.771 0.000 1.569 0.006 1.485
-6 0.008 -0.579 -0.001 0.302 0.006 -0.424
-5 0.010 0.791 -0.002 -0.619 0.008 -0.294
-4 0.006 -1.912 -0.002 0.029 0.009 0.425
-3 0.006 0.155 -0.004 -1.155 0.010 -0.300
-2 0.011 0.547 -0.004 -1.184 0.014 1.641
-1 0.011 0.192 -0.009 -2.206 0.015 0.935
0 0.011 -0.519 -0.007 2.010 0.017 0.616
1 0.010 -0.186 -0.008 -0.623 0.017 0.232
2 0.002 -0.456 -0.010 -1.617 0.019 0.757
3 0.005 1.235 -0.006 1.491 0.021 0.338
4 0.004 -0.312 -0.006 -1.340 0.020 -0.958
5 0.011 1.293 -0.002 2.035 0.021 -0.438
6 0.017 1.958 -0.002 -0.037 0.021 -0.105
7 0.019 1.012 -0.004 -1.302 0.022 0.512
8 0.020 -0.880 -0.005 0.037 0.023 -0.192
9 0.014 -2.199 0.000 2.238 0.026 -0.294
10 0.015 0.525 -0.003 -2.103 0.026 -0.824
11 0.011 -0.570 -0.005 -0.645 0.028 1.176
12 0.009 0.553 -0.004 0.813 0.029 -0.589
13 0.004 0.014 -0.003 0.613 0.029 -1.169
14 0.005 -0.777 -0.003 -0.790 0.031 1.199
15 0.007 0.783 -0.003 1.018 0.033 -0.197
16 0.012 0.702 -0.007 -1.540 0.032 -1.179
17 0.015 0.221 -0.006 0.494 0.033 0.946
18 0.013 -0.244 -0.005 0.925 0.033 -0.710
19 0.010 -0.163 -0.004 0.050 0.033 0.036
20 0.007 0.467 -0.004 -1.411 0.035 -0.254

Notes: CZ shows Corrado—Zivney Z with stars that reflect Holm-adjusted two-sided p-values across event-time
minutes within each tone group: **x p < 0.01, ** p < 0.05, * p < 0.10.
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Additional volatility splits

This appendix reports volatility results by selected subgroups that match the
return splits used in the main text. We show separate estimates for Purdah periods,
President statements, unconventional topics and the pre-ZLB subsample. The main
pattern is very similar to the full sample: a short-lived compression of realised variance
after inter-meeting remarks. Differences across subgroups are modest once we account
for reduced sample sizes and the number of comparisons.

Table A10 Volatility Effects within Purdah Sample (No Time-of-Day Adjustment)

Window Tone N Median log(VR rate) Effect size (%) p (Wilcoxon)
0-15 min Dovish 84 -0.644 -47.5 0.00%xx*
Neutral 44 -0.812 -55.6 0.00%xx*
Hawkish 55 -0.727 -51.7 0.00x*
0-30 min Dovish 84 -0.057 -5.5 0.27
Neutral 44 -0.015 -1.5 0.51
Hawkish 55 -0.062 -6.0 0.91
0-60 min Dovish 84 0.645 90.7 0.005%
Neutral 44 0.818 126.7 0.00%xx*
Hawkish 55 0.831 129.7 0.00%

Notes: VRyate = RVpost/RVpre. The effect size is (eMedian108(VRrate) — 1) x 100%. Wilcoxon signed-rank tests are
applied to log(VRae) With the null that the median = 0. No formal adjustment for multiple testing is applied.

Table 11 Time-of-Day-Matched Volatility Effects within Purdah Sample (DiD)
Median event Median ctrl  Median DiD Effect size P

Window Tone N

log(VR rate) log(VR rate) (log) (%) (Wilcoxon)
0-15 min Dovish 84 -0.644 -0.554 -0.317 -27.2 0.015x
Neutral 44 -0.812 -0.417 -0.339 -28.7 0.02x
Hawkish 55 -0.727 -0.467 -0.316 -27.1 0.00xx*
0-30 min Dovish 84 -0.057 0.140 -0.263 -23.1 0.00x*x*
Neutral 44 -0.015 0.274 -0.204 -18.4 0.15
Hawkish 55 -0.062 0.186 -0.253 -22.4 0.01x
0-60 min Dovish 84 0.645 0.842 -0.254 -22.5 0.00%x*
Neutral 44 0.818 0.986 -0.207 -18.7 0.05
Hawkish 55 0.831 0.876 -0.157 -14.6 0.05x

Notes: VR a1e = RVpost/RVpre. DID is computed on the log scale as 1og(VR ate)event — 108(VRrate)control- Effect size
is (emedan DD _ 1y x 100%. Wilcoxon signed-rank tests are applied to paired DiD with the null that the median
equals zero. No formal adjustment for multiple testing is applied.

Table 12 Volatility Effects for President Statements (No Time-of-Day Adjustment)

Window Tone N Median log(VR rate) Effect size (%) p (Wilcoxon)
0-15 min Dovish 91 -0.696 -50.1 0.00%xx*
Neutral 50 -0.674 -49.0 0.00%xx*
Hawkish 42 -0.545 -42.0 0.01%
0-30 min Dovish 91 0.055 5.6 0.78
Neutral 50 0.008 0.8 0.92
Hawkish 42 0.031 3.2 0.35
0-60 min Dovish 91 0.787 119.7 0.00%xx*
Neutral 50 0.649 91.4 0.00%xx*
Hawkish 42 0.934 154.5 0.00xx

Notes: VR;ate = RVpost/RVpre. The effect size is (eMedianlog(VRae) — 1) x 100%. Wilcoxon signed-rank tests are
applied to log(VR4) with the null that the median equals zero. No formal adjustment for multiple testing is
applied.
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Table 13 Time-of-Day-Matched Volatility Effects for President Statements (DiD)

Window Tone N Median event  Median ctrl  Median Effect p (Wilcoxon)
log(VR rate) log(VR rate)  DiD (log) size (%)

0-15min Dovish 91 -0.696 -0.531 -0.237 -21.1 0.01x
Neutral 50 -0.674 -0.521 -0.185 -16.9 0.01xx
Hawkish 42 -0.545 -0.471 0.007 0.7 0.75

0-30 min Dovish 91 0.055 0.167 -0.084 -8.1 0.13
Neutral 50 0.008 0.117 -0.260 -22.9 0.01x
Hawkish 42 0.031 0.145 -0.125 -11.7 0.97

0-60 min Dovish 91 0.787 0.840 -0.179 -16.4 0.65
Neutral 50 0.649 0.782 -0.159 -14.7 0.08
Hawkish 42 0.934 0.811 0.024 24 0.97

Notes: VR ate = RVpost/RVpre- DID is computed on the log scale as log(VR ate)event — 108(VRyate)control- Effect size
is (emedian DID _ 1) x 100%. Wilcoxon signed-rank tests are applied to paired DiD with the null that the median
equals zero. No formal adjustment for multiple testing is applied.

Table 14 Volatility Effects for Unconventional Topics (No Time-of-Day Adjustment)

Window Tone N Median log(VR rate) Effect size (%) p (Wilcoxon)
0-15 min Dovish 178 -0.672 -49.0 0.00s#x
Neutral 94 -0.663 -48.5 0.00%x*x
Hawkish 92 -0.712 -50.9 0.00%*x
0-30 min Dovish 178 0.039 4.0 0.34
Neutral 94 -0.046 -4.5 0.76
Hawkish 92 -0.049 -4.8 0.86
0-60 min Dovish 178 0.794 121.2 0.00%x*x
Neutral 94 0.723 106.1 0.00*x
Hawkish 92 0.737 108.9 0.00s#x

Notes: VRyate = RVpost/RVpre. The effect size is (eMedian108(VRrate) — 1) x 100%. Wilcoxon signed-rank tests are
applied to log(VRae) With the null that the median equals zero. No formal adjustment for multiple testing is

applied.

Table 15 Time-of-Day-Matched Volatility Effects for Unconventional Topics (DiD)

Median Median ctrl Median Effect P
Window Tone N event log(VR DID (log) size (%) (Wilcoxon)
log(VR rate) rate) 9 °
0-15 min Dovish 178 -0.672 -0.471 -0.207 -18.7 0.00%xx
Neutral 94 -0.663 -0.558 -0.148 -13.8 0.02x
Hawkish 92 -0.712 -0.523 -0.280 -24.4 0.00%x*
0-30 min Dovish 178 0.039 0.203 -0.212 -19.1 0.00xx
Neutral 94 -0.046 0.139 -0.197 -17.9 0.01x
Hawkish 92 -0.049 0.207 -0.312 -26.8 0.00xx
0-60 min Dovish 178 0.794 0.887 -0.146 -13.6 0.03x
Neutral 94 0.723 0.792 -0.067 -6.5 0.14
Hawkish 92 0.737 0.883 -0.185 -16.9 0.09

Notes: VR ate = RVpost/RVpre. DID is computed on the log scale as log(VR ate)event — 108(VR ate)control- Effect size
is (emedian DiD _ 1) x 100%. Wilcoxon signed-rank tests are applied to paired DiD with the null that the median
equals zero. No formal adjustment for multiple testing is applied.
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Table 16 Volatility Effects in Pre-ZLB Subsample (No Time-of-Day Adjustment)

Window Tone N Median log(VR rate)  Effect size (%) p (Wilcoxon)

0-15 min Dovish 415 -0.665 -48.6 0.00%xx*
Neutral 347 -0.701 -50.4 0.00s
Hawkish 403 -0.673 -49.0 0.00%xx*

0-30 min Dovish 415 0.031 3.1 0.72
Neutral 347 0.022 23 0.21
Hawkish 403 0.028 2.9 0.56

0-60 min Dovish 415 0.759 113.6 0.00xx*
Neutral 347 0.756 112.9 0.00%xx*
Hawkish 403 0.737 108.9 0.00s

Notes: VRrate = RVpost/RVpre. The effect size is (eMedian108(VRaie) — 1) x 100%. Wilcoxon signed-rank tests are
applied to log(VR4e) With the null that the median equals zero. No formal adjustment for multiple testing is

applied.

Table 17 Time-of-Day-Matched Volatility Effects in Pre-ZLB Subsample (DiD)

Window Tone N Median event Median ctrl Median Effect p
log(VR rate) log(VR rate) DiD (log) size (%) (Wilcoxon)
0-15 min Dovish 415  -0.665 -0.492 -0.255 -22.5 0.00%xx*
Neutral 347 -0.701 -0.465 -0.237 -21.1 0.00%xx*
Hawkish 403  -0.673 -0.471 -0.309 -26.6 0.005 x5
0-30 min Dovish 415  0.031 0.198 -0.234 -20.9 0.00%xx*
Neutral 347 0.022 0.216 -0.204 -18.5 0.00%xx*
Hawkish 403  0.028 0.215 -0.220 -19.8 0.005 x5
0-60 min Dovish 415  0.759 0.927 -0.193 -17.6 0.005% 3
Neutral 347 0.756 0.894 -0.120 -11.3 0.00%xx*
Hawkish 403  0.737 0.885 -0.214 -19.2 0.00%xx*

Notes: VR aie = RVpost/RVpre. DID is computed on the log scale as 1og(VR ate)event — 108(VRrate)control- Effect size
is (emedian DD _ 1) x 100%. Wilcoxon signed-rank tests are applied to paired DiD with the null that the median
equals zero. No formal adjustment for multiple testing is applied.
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