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Abstract

This paper documents a drift in equity prices in the days following monetary policy

announcements of the European Central Bank (ECB). Using intraday data from Eu-

ropean equities and yields between 2002 and 2020, I construct monetary policy shocks

and analyze the long run response of European equities to these shocks. I find a pro-

longed drift in equity prices for up to 20 days. This drift is particularly strong in

response to information shocks amounting to 168 (-114) basis points for positive (neg-

ative) shocks. To rationalize the drift I investigate the role of investor disagreement on

ECB announcement days. My findings suggest that higher levels of disagreement are

associated with a stronger price drift in the days following the monetary policy event.
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1 Introduction

Monetary policy and asset prices have been two widely studied areas of economic research.

With rising influence of central banks, the intersection of both has been analyzed in much

detail. Special attention has been on the identification of different monetary policy shocks.

Studies such as Bernanke and Kuttner (2005), Nakamura and Steinsson (2018), and Jarociński

and Karadi (2020) have found evidence for the presence of shocks contained in monetary

policy communication which relate to information about the real economy. These so called

information shocks have a strong effect on financial market participants as they learn about

the central bank’s view on economic conditions.

In this paper, I want to analyze the interplay of the ECB’s monetary policy shocks and the

European stock market with a special focus on information shocks. Using intraday changes

in benchmark rates and equity prices to identify information shocks, I relate these shocks

to a prolonged drift in cumulative returns of European equities. Following monetary policy

announcements by the ECB, I find that stock markets continue to drift in the direction of

the intraday shock observed at the time of the monetary policy announcement. As shown

in Figure 1, these drifts can be observed for up to 20 days after monetary policy announce-

ments. While this is true for events of either type, namely regular and information shocks,

information shock events tend to display a slightly stronger negative drift. Positive (nega-

tive) regular shocks induce a drift of 107 (-41) basis points after 20 days, while information

shocks lead to a drift of 168 (-114) basis points.
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Figure 1: Cumulative Return after Intraday Shocks in Press Conference Window

My findings show that this drift is present in response to the ECB Press Conference while

no drift can be found following the monetary policy decision in the Press Release. Thus,
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information conveyed in the press conference contain relevant news that influence stock

markets for up to 20 days following the announcement. As I show in my empirical analysis,

this drift is stronger for monetary policy events that contain information shocks (see Figures

2 and 3). Including both the intraday equity shock as well as an OIS rate shock in my

analysis, I show that monetary policy events with an information shock exhibit a strong

drift where the first half of the drift can be attributed to the positive momentum of the

intraday equity shock while the continued drift after two weeks can be attributed to the

intraday OIS rate change (Figure 4).
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(c) Information Shock Sample

Figure 2: Coefficient of STOXXE Intraday Shock for t+ x
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Figure 3: Coefficient of OIS 2Y Intraday Shock for t+ x

While there has been a growing literature on momentum around monetary policy announce-

ments such as Neuhierl and Weber (2021), there has not yet been a study that connects the

momentum literature with studies on information shocks in the context of the Euro area.

This paper goes beyond documenting the observed drift in cumulative returns and provides

evidence for potential drivers of this prolonged drift in equity prices. In line with the obser-

vation that a stronger drift is present following information shocks, I argue that this drift

can be rationalized by investor disagreement. As argued in Hong and Stein (2007), higher

disagreement in times of high news exposure can lead to elevated trading volume. Analyzing
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trading volume in the wake of ECB announcements, I show that information shocks are fol-

lowed by a prolonged period of elevated trading volume. Higher disagreement may also arise

from ECB Press Conferences that do not convey a clear message. Using textual analysis

of Q&A sessions during ECB Press Conferences, I find that a higher variation in sentiment

among answers by the ECB president is associated with a stronger drift in equity prices. The

same can be found when looking at point forecasts of the ECB Survey of Professional Fore-

casters (SPF). Higher dispersion of individual forecasts is associated with a higher impact

of intraday shocks on the drift in equity prices.
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Figure 4: Impact of Average Intraday Shock (Interaction with Information Shock) for t+x

To illustrate my results I also show how different trading strategies can exploit the observed

drift and which strategy yields the highest cumulative return. A simple strategy that exits

the market after negative intraday equity shocks and goes long following positive shocks,

beats the benchmark by more than 130 percentage points. My findings with respect to the

significance of information shocks are supported by the fact that the same strategy, but only

applied following information shocks, beats the benchmark and is more than four times as

profitable as a strategy that only trades on “regular shock” events.

The paper is structured as follows: First, I give a short introduction to the institutional

framework of the ECB’s monetary policy decisions. In the next section I provide an overview

of the related literature followed by a description of the data used in my analysis. Subse-

quently, I show evidence for the equity drift in my empirical analysis and perform several
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robustness checks before elaborating on possible explanations for the observed drift. The

final chapter concludes my analysis.

1.1 Institutional Framework

As most modern central banks the ECB uses several channels to communicate its monetary

policy to the public. First, there are speeches by members of the Governing Council that

often clarify the ECB’s current stand on monetary policy topics. Second, Governing Council

meetings during which monetary policy decisions were made are accompanied by a press

conference since the creation of the ECB in 1998. While there have been 12 meetings per

year prior to 2015, this has changed to a six week interval with eight press conferences per

year.

Governing Council meetings with monetary policy decisions usually end on a Thursday.

The meeting is followed by a press release at 1:45 pm and a press conference at 2:30 pm.

While press releases used to only contain monetary policy decisions regarding the interest

rate on main refinancing operations as well as the marginal lending facility and the deposit

facility, the ECB also started to include all decisions related to non-standard measures such

as asset purchases and targeted longer-term refinancing operations (TLTROs). During press

conferences the ECB President reads out a prepared introductory statement after which

journalists are allowed to ask individual questions in a Q&A session. The introductory

statement contains additional comments on the monetary policy decisions and the ECB’s

view on economic and monetary conditions. The final parts of the introductory statement

assess fiscal policy and structural reforms in the Euro area.

It is important to note that the ECB committed to a so called ”quiet period” before key

meetings. Members of the Governing Council refrain from commenting on any topic re-

lated to the monetary policy decision in order to avoid any potential influence on market

participants’ expectations.1

2 Literature Review

Effects of central bank communication on asset prices have been studied extensively going

back to Kohn and Sack (2003) as well as Bernanke and Kuttner (2005). Literature on high-

frequency monetary policy shocks goes back to Kuttner (2001) who uses changes in federal

funds futures to distinguish anticipated from surprising changes in the federal funds target

1For more information see https://www.ecb.europa.eu/explainers/tell-me/html/what-is-the quiet
period.en.html
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rate. Gürkaynak et al. (2005) extend this analysis by employing factor rotation and find two

factors which influence asset prices.

Literature on the Fed information effect, i.e., a better knowledge about the real economy by

the Fed compared to other market participants, has been documented in Romer and Romer

(2000). Cieslak and Schrimpf (2019) analyze communication by other major central banks

and try to dissect monetary and non-monetary news finding evidence for an information

effect. Similarly, Jarociński and Karadi (2020) find a positive effect of tighter monetary

policy when it is accompanied by an information effect. Nakamura and Steinsson (2018)

also find evidence for a Fed Information Effect. To the contrary Bauer and Swanson (2020)

argue that what is often observed as a Fed information effect can rather be attributed to

a “Fed response to news” channel where the Fed updates its monetary policy in response

to news which also lead to a revision of expectations by the private sector. While I cannot

reject their hypothesis in my paper, the fact that I observe both equities and interest rates

at high-frequency in my analysis strongly support that there must indeed be an information

effect at play when stocks and rates move in the same direction.

In recent years there has been a growing field of literature that employs textual analysis in

Economics and Finance with a special focus on monetary policy (announcements). Schmeling

and Wagner (2017) use the dictionary developed by Loughran and McDonald (2011) to

measure the tone of ECB statements and find significant effects on asset prices. Cieslak

et al. (2019) also apply textual analysis and provide evidence of the Fed reacting to stock

prices which adds to the earlier literature on the Fed’s reaction to the stock market such as

Rigobon and Sack (2003) .

Additional studies on the effects of monetary policy on asset prices include Lucca and Moench

(2015) who document a pre-announcement drift in the days prior to FOMC announcements

by the Fed as well as Neuhierl and Weber (2021) who find that expectations about monetary

policy influence asset prices.

As the unique institutional framework of the ECB allows to distinguish interest rate shocks

from communication shocks through the time difference between press release and press

conference, some studies have exploited this feature to analyze different dimensions of shocks.

In Altavilla et al. (2019) the authors use high-frequency changes in short and long term OIS

rates to extract different monetary policy shocks through factor rotation. Besides providing

a database of intraday changes of various European yields and stock price changes, they

demonstrate that monetary policy did effectively influence asset prices by using an external

instrument VAR. VARs with exogenous monetary shocks have been used by Gertler and
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Karadi (2015) and others. Identifying VARs through external instruments has been pioneered

by Stock and Watson (2012). Mertens and Ravn (2013) apply a similar approach using

narrative restrictions.

In this paper I analyze the impact of ECB monetary policy decisions on European asset

prices and relate my findings to literature on momentum and investor disagreement. Specif-

ically, I identify drivers of the observed equity price drift by looking at proxies of investor

disagreement. Relevant studies of the role of investor disagreement and its price impact

include Hong and Stein (2007), Banerjee et al. (2009) as well as Banerjee (2011).

3 Data and Methodology

In this section I describe the data and techniques used in the main empirical analysis.

Effectively, I combine intraday data from the ”Euro Area Monetary Policy Event-Study

Database” by Altavilla et al. (2019) and Eikon with daily closing prices of European equitiy

indices that are also obtained from Eikon. I update the monetary policy shocks from Altavilla

et al. (2019) using their replication code and use these shocks in my analysis. For my analysis

of investor disagreement I collect the texts of press conferences and point forecasts of the

Survey of Professional Forecasters from the ECB’s website. Trading volume of the EURO

STOXX Index (STOXXE) has been downloaded from Eikon.

3.1 Description of Dataset

The analysis is partly based on data from the ”Euro Area Monetary Policy Event-Study

Database” (EA-MPD) first introduced in Altavilla et al. (2019). Specifically, I use intraday

changes in OIS rates as well as government benchmarks from the updated dataset to extend

the authors’ shock series until 2020. Shocks are constructed using the Julia code provided

by the authors (see Figure A.6). A more detailed section on the construction of shocks can

be found in Section A.6 of the Appendix.

In addition to intraday changes from the EA-MPD, I collect intraday price data for the EURO

STOXX Index.2 The EURO STOXX Index represents a subset of the STOXX Europe 600

Index, namely companies from the Eurozone countries Austria, Belgium, Finland, France,

Germany, Ireland, Italy, Luxembourg, the Netherlands, Portugal and Spain.3 Price data is

collected from the Thomson Reuters Tick History (TRTH) database.

2I select the EURO STOXX Index rather than the EURO STOXX 50 Index as is covers a broader range
of stocks without a bias towards large caps and has higher trading volume.

3https://www.stoxx.com/index-details?symbol=sxxe
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Intraday returns for different sectors are then calculated around the press release (1:45 pm),

the press conference (2.30 pm) and around the entire monetary event window.4 Additionally,

I collect daily close prices for the EURO STOXX Index from Eikon These close prices are

then used to calculate cumulative returns around ECB announcement days. For each day

t+x I divide the close price by the price at the end of the ECB Press Conference window as

described in the Appendix. Cumulative returns and intraday shocks are then transformed

into basis points. I also calculate the return on the announcement day (t + 0) by dividing

the closing price by the price at the end of the ECB Press Conference window.

For the analysis of disagreement around ECB announcement days I look at three metrics.

First, textual data from the ECB Press Conference’s Q&A session. Second, expectations of

market participants from the ECB Survey of Professional Forecasters (SPF). Third, trading

volume of equities around ECB announcement days.

I download textual data of ECB Press Conferences, i.e., statements and the Q&A session,

from the ECB’s website.5 Data on individual point forecasts of the SPF’s survey participants

can also be obtained from the ECB’s website. I concentrate on forecasts for real GDP growth

as information shocks mostly stem from news about the real economy. Finally, I download

all data on trading volume for the EURO STOXX Index from Eikon.

3.2 Information Shocks

2002
2004

2006
2008

2010
2012

2014
2016

2018
2020

Date

ECB Announcements By Type
Regular Shock
Information Shock

Figure 5: Distribution of Meetings by Shock Type

The identification of information shocks is straightforward as I apply the “poor man’s”

version similar to Jarociński and Karadi (2020). Using intraday changes for the STOXXE

and the OIS 2Y rates, I classify events during which returns move in the same direction

4See A.5 for the exact time windows and calculation method.
5https://www.ecb.europa.eu/press/pressconf/html/index.en.html
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as information shocks. While economic theory suggests that higher interest rates should be

associated with lower returns in equities, information shocks are characterized by positive

(negative) news about the real economy which leads to an increase (decrease) of both equities

and yields.

As displayed in Figure 5 information shocks are not unusual but appear frequently through-

out the sample period. Among the 194 events in my dataset, there are 4 events where either

stocks or two year OIS yields did not move during the press conference window. Thus, I

do not characterize them as either regular or information shock events. The remaining 190

ECB announcements consist of 107 events with regular shocks and 83 events with informa-

tion shocks. Due to the small sample size sample splits have been omitted in the robustness

checks.

OIS 2Y DE10Y STOXXE Target Timing FG QE

count 107.00 107.00 107.00 107.00 107.00 107.00 107.00

mean 0.33 0.30 -0.09 -0.13 0.42 0.13 0.15

std 4.52 3.36 0.58 2.25 2.29 3.84 2.10

min -22.50 -12.65 -2.55 -13.20 -8.27 -25.38 -7.66

25% -1.34 -1.48 -0.29 -0.46 -0.24 -1.41 -0.98

50% 0.25 0.35 -0.07 -0.24 0.32 0.17 0.07

75% 2.12 1.73 0.17 0.20 1.02 1.32 1.10

max 19.40 12.46 1.79 11.97 10.78 10.27 6.24

Table 1: Selected Intraday Data for Regular Shock Events

OIS 2Y DE10Y STOXXE Target Timing FG QE

count 83.00 83.00 83.00 83.00 83.00 83.00 83.00

mean -0.96 -0.47 -0.13 0.18 -0.52 -0.10 -0.17

std 3.75 2.61 0.50 2.42 2.18 3.02 1.91

min -17.72 -6.25 -2.06 -11.01 -12.16 -15.49 -7.46

25% -2.50 -2.30 -0.33 -0.44 -0.89 -1.26 -1.11

50% -0.48 -0.70 -0.12 -0.19 -0.10 -0.00 -0.11

75% 0.59 1.25 0.14 0.34 0.53 1.40 0.72

max 8.70 5.85 0.96 11.94 3.20 7.78 4.79

Table 2: Selected Intraday Data for Information Shock Events

As displayed in Table A.3 in the Appendix, there have been more regular shocks during

the presidency of Mario Draghi and Jean-Claude Trichet which seems reasonable as assets

should usually react in line with economic theory. Those events of my sample that fall within

the presidencies of Wim Duisenberg and Christine Lagarde have a slightly higher share of

information shock events. However, as my sample starts in 2002 and Christine Lagarde has

only been president since 2019, the difference can not be considered as meaningful.
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4 Empirical Analysis

The empirical analysis consists of three main parts. First, I regress the cumulative return at

t + x days after the ECB Announcement on the announcement day’s intraday stock return

and OIS 2Y rate change during the Press Conference. Then, I add additional covariates to

demonstrate that the intraday shock has a significant impact on the drift in equity prices

irrespective of other monetary policy shocks during the announcement or macro news that

do not stem from the ECB Press Conference. The second part of the analysis rationalizes

the observed drift through investor disagreement. Using evidence from trading volume after

ECB announcement days, Q&A sessions, and variation in the ECB Survey of Professional

Forecasters, I show that disagreement among investors has a significant impact on the mag-

nitude of the drift. Finally, I show that a trading strategy that exploits intraday change in

equities on ECB announcement days yields significant positive returns.

Figure 6 displays the results of a simple univariate regression that regresses the cumula-

tive return on the direction of the intraday equity change. Although I later demonstrate

that other factors are at play, this simple regression demonstrates the predictive power of

the intraday equity change that stands in contrast to the OIS 2Y change, which does not

successfully predict cumulative returns based on the shock direction.
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4.1 Methodology

For my econometric analysis, I run several regression models with variations of the following

form:

yt+d = α + β × ∆t + γ × ∆t × ISt + κ×Xt + εt (1)

where yt+d is the cumulative return on d days after the ECB Press Conference on date t

as described in Section 3.1. The intraday equity shock is denoted at ∆t, ISt is a dummy

for information shock events, and the vector Xt contains covariates such as macro news,

monetary policy shocks, and other intraday asset price returns depending on the regression

model.

For models 12 and 13 I include dummy variables that capture individual effects of ECB

presidents.

yt+d = α + β × ∆t + γ × ∆t × ISt + κ×Xt + λ× Presidentt + εt (2)

The analysis employs a standard OLS framework. Standard errors are obtained using boot-

strapping methods with 1000 replications. Instead of using the level of the VSTOXX to

capture uncertainty, I take the deviation from the 90-day moving average to better account

for periods of elevated uncertainty.

4.2 Main Empirical Findings

The results of the regression analysis are displayed in Tables 3 and 4. The results for the

full range of model specifications are only displayed for days t+ 5 and t+ 15 to demonstrate

which factors influence the short end and the long end of the drift.

Eventually, I will use Model 8 in most of the following regressions as this model captures the

impact of the equity shock in the short run and the longer term impact of the OIS rate while

controlling for all factors from Altavilla et al. (2019). Results of simple univariate regression

models (1) and (3) as well as regression models (7) and (8) can be found in Section A.8.

These results also include coefficients for all days between t0 and t+ 20.

My results for t+5 show that the intraday equity shock has a significant impact on cumulative

returns. This finding is valid for various specifications including cases where the OIS 2Y yield

change is included or where I simultaneously test for the effect of the equity shock in the

press release window.
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However, once I include a dummy that is set to one for information shock events, the statis-

tical significance shift to the interaction with that dummy variable. The effect of a one basis

point STOXXE change during the press conference window is amplified by 3 basis points if

this STOXXE change appears together with an information shock.

While the magnitude slightly varies depending on the econometric specification, it remains

significant throughout regression models that include an interaction effect for information

shocks. Although the inclusion of an interaction of information shock and OIS 2Y rate change

has some statistical power, the coefficient on the intraday equity shock has a stronger impact.

When including both interaction effects and controlling for other monetary policy shocks,

only the equity shock interaction with the information shock remains significant.

This changes when looking at day t+15 in Table 4. For longer horizons the predictive power

of the equity shock vanishes when controlling for for OIS 2Y rate changes. For the case of

day t+15 the additional effect of a one basis point OIS 2Y rate change on cumulative return

in t+ 15 is about 55 basis points.

Higher levels of the VSTOXX or ECB President fixed effects as well as experience of the

ECB President proxied by the number of meetings under the respective presidency do not

seem to have a significant impact on the effect of the intraday shock. This is true for both

the short run as in t+ 5 and the longer run as in t+ 15.
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)
tp5 tp5 tp5 tp5 tp5 tp5 tp5 tp5 tp5 tp5 tp5 tp5 tp5

STOXXE 1.509∗∗∗ 1.507∗∗∗ 1.631∗∗∗ 0.337 0.127 0.087 0.387 0.172 0.271 0.267
(2.71) (2.66) (2.74) (0.65) (0.20) (0.16) (0.70) (0.27) (0.35) (0.34)

STOXXE Press Release 0.074
(0.10)

OIS 2Y 9.632 12.143∗ -6.508 -5.813 -47.590 -28.938 -5.528 -7.526 -7.951
(1.39) (1.71) (-1.23) (-0.83) (-0.84) (-0.50) (-0.75) (-0.94) (-0.95)

STOXXE × OIS 2Y 0.008
(0.07)

Information Shock × STOXXE 3.142∗∗∗ 2.539∗∗∗ 3.091∗∗∗ 3.372∗∗∗ 1.908∗ 2.187∗∗ 2.172∗∗

(3.33) (2.69) (2.97) (3.12) (1.74) (2.17) (2.11)

Information Shock × OIS 2Y 46.102∗∗∗ 26.340∗ 24.425 46.952∗∗∗ 30.268∗ 31.169∗ 32.602∗

(3.20) (1.71) (1.50) (3.01) (1.94) (1.72) (1.75)

Target 18.152 18.854 12.627
(1.50) (1.58) (0.87)

Timing 44.897 5.500 24.283
(0.75) (0.38) (0.40)

FG 40.326 0.527 21.703
(0.71) (0.08) (0.38)

QE -13.339 -22.644∗∗ -9.588
(-0.97) (-2.43) (-0.62)

STOXXE × VSTOXX MA Dev. 0.043
(0.24)

STOXXE Up × Trichet 7.681 -8.986
(0.08) (-0.08)

STOXXE Up × Draghi 9.713 -2.661
(0.10) (-0.02)

STOXXE Up × Lagarde 33.759 36.999
(0.37) (0.41)

STOXXE Up × Numbr. of Meeting 0.370
(0.33)

Constant -5.228 -5.085 -18.099 -0.477 0.027 -3.596 3.766 -5.792 1.791 -9.371 4.216 -33.642 -36.758
(-0.26) (-0.26) (-0.87) (-0.02) (0.00) (-0.18) (0.20) (-0.24) (0.09) (-0.37) (0.21) (-0.38) (-0.42)

Observations 194 194 194 194 194 194 194 194 194 194 194 194 194

R2 0.08 0.08 0.02 0.11 0.16 0.12 0.18 0.22 0.20 0.14 0.19 0.21 0.21
Wald Chi2-Test 7.318 7.293 1.928 8.412 19.300 10.213 21.077 26.193 25.949 11.492 15.993 102.735 102.083

The t-stats (in parentheses) are based on bootstrapped standard errors with 1000 replications.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 3: Main Regression (t+ 5)
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)
tp15 tp15 tp15 tp15 tp15 tp15 tp15 tp15 tp15 tp15 tp15 tp15 tp15

STOXXE 1.104 1.137∗ 1.179 0.931 0.468 0.534 1.179 0.498 0.092 0.084
(1.64) (1.66) (1.62) (1.27) (0.55) (0.62) (1.33) (0.56) (0.09) (0.08)

STOXXE Press Release -1.665
(-1.48)

OIS 2Y 5.175 6.991 -15.736 -12.858 -25.590 -29.073 -12.670 -8.916 -8.985
(0.48) (0.64) (-1.58) (-1.04) (-0.23) (-0.27) (-0.99) (-0.63) (-0.64)

STOXXE × OIS 2Y 0.009
(0.05)

Information Shock × STOXXE 0.464 -0.960 -0.265 0.600 -1.378 -1.193 -1.088
(0.29) (-0.66) (-0.16) (0.34) (-0.80) (-0.79) (-0.72)

Information Shock × OIS 2Y 59.731∗∗∗ 60.504∗∗ 55.125∗∗ 60.123∗∗∗ 63.105∗∗ 52.256∗ 50.642∗

(2.71) (2.54) (2.14) (2.59) (2.52) (1.84) (1.74)

Target 53.079∗∗∗ 55.671∗∗∗ 52.254∗∗∗

(2.85) (3.05) (2.98)

Timing 21.336 15.601 22.038
(0.19) (0.68) (0.20)

FG 6.495 -2.198 6.603
(0.06) (-0.20) (0.06)

QE -10.258 -15.006 -10.159
(-0.38) (-0.95) (-0.39)

STOXXE × VSTOXX MA Dev. 0.029
(0.11)

STOXXE Up × Trichet 213.262 294.206
(1.08) (1.34)

STOXXE Up × Draghi 171.981 238.023
(0.88) (1.11)

STOXXE Up × Lagarde 353.819∗ 349.211∗

(1.81) (1.78)

STOXXE Up × Numbr. of Meeting -1.697
(-0.99)

Constant -7.751 -10.951 -17.679 -4.868 -6.975 1.110 1.731 0.504 -3.745 -2.422 2.030 -152.655 -150.200
(-0.26) (-0.37) (-0.56) (-0.15) (-0.23) (0.04) (0.06) (0.01) (-0.13) (-0.06) (0.07) (-0.87) (-0.85)

Observations 194 194 194 194 194 194 194 194 194 194 194 194 194

R2 0.02 0.03 0.00 0.02 0.02 0.07 0.08 0.15 0.11 0.15 0.08 0.09 0.09
Wald Chi2-Test 2.696 4.408 0.230 2.658 2.689 7.543 8.791 17.458 14.285 17.313 9.006 53.085 53.836

The t-stats (in parentheses) are based on bootstrapped standard errors with 1000 replications.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 4: Main Regression (t+ 15)
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4.3 Investor Disagreement

A large literature such as Hong and Stein (2007), Banerjee et al. (2009), and Banerjee (2011)

has highlighted the role of investor disagreement in the context of return drifts. Therefore I

investigate three metrics that are proxies for investor disagreement, namely trading volume,

forecast dispersion, and deviation of sentiment in answers of ECB president during ECB

Press Conferences. My findings show that larger levels of disagreement as proxied by the

previously mentioned variables can amplify the drift of equity prices induced by the intraday

shock.

4.3.1 Trading Volume

A simple first step is to look at the behavior of trading volume since Hong and Stein (2007)

argue that disagreement can manifest itself in higher trading volume in response to news

about fundamentals. As trading volume has been fluctuating during the sample period (see

Table A.1 for some summary statistics of STOXXE trading volume), I standardize trading

volume in the Euro STOXX Index by calculating the deviation of daily trading volume from

the 250-day moving average for each day around ECB monetary policy announcements.

Panel (a) of Figure 7 shows that trading volume is generally elevated by nearly 20% on

ECB announcement days. Trading volume continues to be high for up to 10 days after

the announcement. Trading volume is particularly elevated for ECB meetings that contain

an information shock as displayed in Panel (b) of Figure 7. This is true not only for the

announcement day itself but also for the five days following the announcement.
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Trading Volume of the Euro STOXX is expressed as the deviation from its 250-day moving average. Except
for the ECB announcement day I take the average of five day windows around the ECB announcement.

Figure 7: Trading Volume around ECB Announcement
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The pattern described above is particularly pronounced for those events that take place

in times of higher uncertainty as proxied by the VSTOXX Index. During times of high

VSTOXX levels as displayed in Panel (b) of Figure 8 trading volume is much higher compared

to events with low VSTOXX levels (Panel (a)). For high VSTOXX events, the trading volume

after information shocks remains elevated for up to 10 days.
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(b) High VSTOXX

A “Low VSTOXX” and “High VSTOXX” are defined relativ to the mean of the VSTOXX between 2002
and 2020 which stands at 21.67. Trading Volume of the Euro STOXX is expressed as the deviation from
its 250-day moving average. Except for the ECB announcement day I take the average of five day windows
around the ECB announcement.

Figure 8: Trading Volume by Shock Type depending on VSTOXX Level

To test whether higher trading volume on ECB announcement days has an influence on the

strength of the intraday shock and thus the drift I run a regression analysis that interacts

trading volume on the announcement day relative to the previous days with the intraday

equity shock. As not only the level of trading volume but also its change relative to the

pre-announcement period is relevant, I deem this setup as more informative relative to the

250-day moving average. The results are displayed in Table 5. While no effect can be

found in the long run, there seems to be some evidence that higher trading volume on ECB

announcement days amplifies the impact of the intraday shock for up to three days.
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

tp1 tp2 tp3 tp4 tp5 tp6 tp7 tp8 tp10 tp12 tp14 tp16 tp18 tp20

STOXXE -0.902∗∗ -1.005∗∗ -0.684 -0.508 -0.329 0.088 0.135 0.260 0.454 0.477 0.536 -0.089 0.735 0.990

(-2.21) (-2.00) (-1.27) (-0.80) (-0.48) (0.11) (0.14) (0.27) (0.45) (0.43) (0.44) (-0.08) (0.66) (0.86)

OIS 2Y 18.515 -8.485 -14.840 -28.049 -47.421 -37.963 -42.406 -37.672 -79.125 -123.776∗ -74.324 -55.297 -7.011 2.533

(0.57) (-0.23) (-0.40) (-0.55) (-1.04) (-0.68) (-0.72) (-0.63) (-1.20) (-1.81) (-0.88) (-0.58) (-0.07) (0.03)

STOXXE × Trading Volume 0.019∗∗∗ 0.018∗ 0.016∗ 0.017 0.012 0.014 0.019 0.007 0.003 0.003 -0.001 0.016 -0.011 -0.006

(3.01) (1.84) (1.86) (1.29) (0.94) (0.88) (1.02) (0.40) (0.16) (0.17) (-0.04) (0.70) (-0.46) (-0.22)

Information Shock × STOXXE 1.348∗∗ 3.078∗∗∗ 2.982∗∗∗ 3.355∗∗∗ 3.181∗∗∗ 2.051∗ 2.155∗ 1.047 -0.546 0.311 0.075 -0.077 -0.415 -0.900

(2.11) (4.97) (4.17) (3.72) (3.33) (1.91) (1.73) (0.87) (-0.38) (0.21) (0.05) (-0.05) (-0.25) (-0.55)

Information Shock × OIS 2Y 6.318 10.246 13.025 27.053∗ 26.762∗ 23.146 15.774 25.711∗ 53.701∗∗∗ 55.272∗∗∗ 53.027∗∗∗ 64.537∗∗∗ 65.825∗∗ 55.176∗∗

(0.79) (0.80) (1.12) (1.76) (1.89) (1.37) (1.06) (1.66) (2.70) (2.73) (2.70) (2.74) (2.46) (2.32)

Constant 11.992 7.876 10.594 3.891 -5.437 -11.971 -22.267 -13.363 -20.494 -35.868 -23.646 7.057 19.665 38.419

(0.76) (0.45) (0.57) (0.18) (-0.24) (-0.44) (-0.80) (-0.47) (-0.62) (-1.02) (-0.60) (0.17) (0.45) (0.86)

Observations 190 190 190 190 190 190 190 190 190 190 190 190 190 190

R2 0.08 0.22 0.24 0.28 0.23 0.15 0.12 0.12 0.13 0.17 0.14 0.14 0.12 0.12

MP Shocks Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

The t-stats (in parentheses) are based on White heteroscedasticity-consistent standard errors.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Trading Volume measures traded volume of the Euro Stoxx Index at t + 0 relative to the mean of the five days prior to the ECB meeting.

Table 5: Trading Volume and Cumulative Returns
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4.3.2 Information Content of Q&A of ECB Press Conference

In addition to the simple analysis of trading volume I will further assess what information

are conveyed during the ECB Press Conferences. To connect this with the approach of

measuring disagreement, I evaluate whether the ECB sends a signal to market participants

that is easy to interpret or that needs additional processing to be correctly interpreted.

As the Press Conference window consists of both the statement as well as Q&A session,

information can be contained in either one. However, only the Q&A session allows journalists

to ask questions that are directly related to topics that they want to clarify or focus on. Thus,

I analyzed the Q&A session with respect to differences between regular Q&A sessions and

those that occur on days with information shocks.

In a first step, I collect the most common bigrams that are used during the statements at the

beginning of the press conferences. These bigrams are then filtered to exclude less meaningful

phrases that relate to certain points in time such as “last quarter” or to the organization of

the Governing Council Meeting such as “press conference” or “governing council”. Finally, I

calculate the share of occurences of each bigram per Q&A sessions for questions and answers

separately. In Figure 9 I display the ratio of occurrences on information shock relative to

regular events for each bigram.6
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Figure 9: Q&A: Most Popular Bigrams

6A more detailed description of the individual steps can be found in Section A.7.2.
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As one can see in Panel (a) of Figure 9 questions during Q&A sessions of information

shock events frequently contain phrases related to growth of the real economy and inflation.

A similar pattern emerges when looking at Panel (b) where answers of ECB presidents

likewise often contain phrases related to the real economy such as “economic growth” or

“area economy” but also seem to deal with the state of the financial system as a whole. This

underscores my interpretation of information shocks as events where markets learn about

the state of the economy through news by the central bank.

In an additional exercise, I calculate the standard deviation of negativity in answers during

the Q&A session. This is done using the Loughran and McDonald (2011) Dictionary which

contains words that have a negative connotation in the context of Finance. Results are

displayed in Figure 10. Meetings that contain an information shock not only have a higher

average standard deviation but also several outliers beyond the upper quartile. A more

detailed description of all steps related to the textual analysis can be found in Section A.7.
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Figure 10: Q&A: Boxplot of Standard Deviation in Answers

The regression results in Table 6 support the notion that higher disagreement induced by

dispersion in answer sentiment leads to a stronger drift for up to 8 days as a given intraday

shock has a higher effect on cumulative returns following the announcement. However, this

effect seems to less pronounced for information shock events which seems to contradict the

previous argument. Nonetheless, this finding can help to explain the drift observed on regular

shock events.
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

t0 tp1 tp2 tp3 tp4 tp5 tp6 tp7 tp8 tp10 tp12

STOXXE 0.444∗∗∗ -0.141 -0.232 0.001 0.199 0.211 0.763 0.908 0.572 0.645 0.683

(3.59) (-0.45) (-0.75) (0.00) (0.46) (0.42) (1.20) (1.22) (0.85) (0.81) (0.79)

OIS 2Y -0.597 16.860 -10.239 -13.886 -29.993 -47.181 -40.329 -46.545 -39.940 -76.999 -122.778∗

(-0.05) (0.54) (-0.30) (-0.38) (-0.61) (-1.07) (-0.76) (-0.81) (-0.68) (-1.19) (-1.79)

Information Shock × STOXXE 0.329 1.110∗ 2.758∗∗∗ 2.726∗∗∗ 3.057∗∗∗ 2.909∗∗∗ 1.674 1.845 0.890 -0.733 0.096

(1.19) (1.74) (4.46) (3.76) (3.43) (3.05) (1.58) (1.47) (0.73) (-0.51) (0.07)

Information Shock × OIS 2Y -0.598 2.284 6.616 9.235 24.011 24.326∗ 20.823 12.825 25.095 53.363∗∗∗ 55.339∗∗∗

(-0.18) (0.29) (0.52) (0.81) (1.58) (1.73) (1.23) (0.86) (1.63) (2.65) (2.73)

Std. in Answers × STOXXE 0.373 0.938∗∗∗ 1.300∗∗∗ 1.075∗∗ 1.027∗ 1.039∗∗ 1.624∗∗∗ 0.945 0.551 0.755 0.624

(1.62) (3.52) (2.63) (2.49) (1.85) (2.11) (3.14) (1.53) (1.03) (0.81) (0.78)

Information Shock × Std. in Answers × STOXXE -0.355 -0.841∗∗∗ -1.457∗∗∗ -0.980∗ -1.328∗∗ -1.280∗∗ -2.089∗∗∗ -1.418∗ -0.905 -1.145 -1.389

(-1.40) (-2.65) (-2.70) (-1.84) (-2.03) (-1.99) (-3.05) (-1.67) (-1.11) (-0.97) (-1.08)

Constant -3.734 11.063 8.581 10.240 5.613 -3.579 -8.462 -20.360 -11.562 -19.417 -35.638

(-0.63) (0.72) (0.50) (0.57) (0.26) (-0.16) (-0.33) (-0.75) (-0.41) (-0.60) (-1.03)

Observations 194 194 194 194 194 194 194 194 194 194 194

R2 0.22 0.08 0.23 0.24 0.29 0.23 0.17 0.12 0.13 0.13 0.18

MP Shocks Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

The t-stats (in parentheses) are based on White heteroscedasticity-consistent standard errors.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Std. in Answers refers to the demeaned standard deviation of negativity in answers of the ECB President during ECB Press Conference Q&A sessions.
Negativity is measured using the Loughran and McDonald (2011) dictionary while accounting for negations which may preceed a given word in the
text of the president’s answer. Results beyond t + 12 are not displayed for the sake of brevity. The sample period is 01/2002 - 07/2020.

Table 6: Sentiment Disparity in ECB President Answers
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4.3.3 ECB Survey of Professional Forecasters

Each quarter the ECB conducts a survey among professionals to collect individual opinions

regarding the outlook on Inflation, Core Inflation, GDP Growth, and Unemployment. As a

proxy for disagreement I look at the dispersion in point forecasts of survey participants. In

each quarter participants are asked to provide their view on the above mentioned metrics

for the current year as well as different points in the future. I concentrate on forecasts for

GDP Growth for the next year and calculate the difference between the 90th percentile of

individual point forecasts and the 10th percentile. As surveys are only conducted once per

quarter, I match only those ECB meetings that are closest to the last round of the Survey

of Professional Forecasters. Thus, I can match 75 meetings for which I conduct a regression

analysis that looks at the impact of higher disagreement on cumulative returns.

In line with the expected economic impact of higher disagreement, the drift appears to be

stronger for events that have higher disagreement among forecast participants. Given that

participants of the Survey of Professional Forecasters can be considered to proxy for the

opinion of market participants, a higher dispersion of beliefs is associated with a stronger

drift in equity prices. Market participants receive information from the ECB which leads

to an update of their beliefs. A stronger update of these beliefs as it is necessary when

disagreement is strong manifests itself in a longer drift. As displayed in Table 7, the effect of

higher disagreement can influence asset prices for up to 10 days after an ECB announcement.
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

t0 tp1 tp2 tp3 tp4 tp5 tp6 tp7 tp8 tp10 tp12

STOXXE 0.212∗ -0.432 -0.388 -0.526 -0.249 -0.385 -0.148 0.251 0.568 0.311 0.551

(1.68) (-0.67) (-0.76) (-0.97) (-0.42) (-0.60) (-0.20) (0.28) (0.56) (0.28) (0.37)

OIS 2Y -2.027 -38.671 -48.788 -64.541 -73.426 -65.151 -41.556 -66.701 -60.168 -66.284 -98.535

(-0.11) (-0.91) (-0.96) (-1.43) (-1.25) (-1.53) (-0.91) (-1.28) (-1.16) (-1.32) (-1.35)

Information Shock × STOXXE -0.570 0.165 1.792 1.751 1.536 2.464 2.312 2.589 1.250 -0.385 1.548

(-1.34) (0.12) (1.49) (1.39) (0.82) (1.10) (0.88) (0.76) (0.33) (-0.14) (0.42)

Information Shock × OIS 2Y 6.122 17.958 16.044 28.437∗∗ 46.133∗∗∗ 35.803∗∗∗ 17.461 20.081 30.420∗ 53.984∗∗∗ 56.280∗∗

(1.14) (1.43) (1.04) (2.32) (3.13) (2.85) (1.39) (1.39) (1.69) (3.29) (2.37)

STOXXE × SPF Disagreement 0.063 -0.037 1.270∗∗∗ 0.739∗∗∗ 0.993∗∗∗ 0.622∗∗ 0.157 0.304 0.345 1.495∗∗∗ -0.038

(1.24) (-0.15) (5.95) (4.22) (4.33) (2.55) (0.61) (1.08) (1.19) (4.29) (-0.08)

Information Shock × SPF Disagreement × STOXXE 2.502∗ 1.369 0.075 2.419 3.128 3.234 3.436 2.115 2.067 0.368 0.460

(1.69) (0.43) (0.02) (1.00) (0.95) (1.07) (0.97) (0.45) (0.34) (0.09) (0.08)

Constant -7.906 -18.965 7.608 15.211 23.292 19.481 0.563 -14.503 -5.689 -5.413 -12.603

(-0.98) (-0.87) (0.33) (0.66) (0.84) (0.74) (0.02) (-0.41) (-0.16) (-0.14) (-0.27)

Observations 75 75 75 75 75 75 75 75 75 75 75

R2 0.21 0.04 0.32 0.41 0.46 0.43 0.26 0.22 0.26 0.31 0.29

MP Shocks Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

The t-stats (in parentheses) are based on White heteroscedasticity-consistent standard errors.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

SPF Disagreement refers to the difference in point forecasts between the 90th percentile and the 10th percentile of forecasters. I subtract the median
from this measure to better capture events with high and low disagreement. Surveys are conducted once per quarter so that only those ECB meetings
have been matched which are closest to the last survey round. Results beyond t + 12 are not displayed for the sake of brevity. The sample period is
01/2002 - 07/2020.

Table 7: Disparity among SPF Member Point Forecasts

21



4.4 Trading Strategies

To display the economic significance of my previous results I run several trading strategies

that exploit the observed drift in equity prices. The most simple strategy would be to observe

the intraday change of the equity index and subsequently exit the market if the observed

shock is negative. The decision will only be re-evaluated at the next ECB meeting. This

simple strategy already leads to an outperformance of the benchmark (the Euro STOXX

Index) by more than 130 percentage points.7 To demonstrate that the intraday changes

are more informative than daily changes, I run the same trading strategy with information

coming from daily changes in equity prices on the ECB announcement day. This strategy

still outperforms the benchmark but at a significantly lower level compared to the strategy

that used intraday changes as a signal. A strategy that does not exit the market after a

negative shock but shorts the market leads to even higher returns as displayed in Table 8.

While strategies that only trade on one type of shock both yield positive returns in their

simple version (without shorting), these returns are higher for the strategy that only trades

on information shocks. Although there are less information shocks than regular shocks, these

shocks seem to carry more information and induce a higher drift leading to higher returns

for the trading strategy that only looks at information shocks.

Cumulative

Return (in %)

Annualized Re-

turn (in %)

Volatility

(Annualized

Std. Dev. in %)

Sharpe

Ratio

Maximum

Drawdown

(in %)

Benchmark -12.30 -0.69 21.07 -0.03 64.66

Strategy 1 134.89 4.60 10.68 0.43 26.93

Strategy 1 - Daily Return 73.69 2.95 13.36 0.22 26.52

Strategy 1 w/ Shorting 146.35 4.86 21.06 0.23 50.44

Strategy 1 w/ Shorting - Daily Return 55.48 2.35 21.06 0.11 43.22

Strategy 2 - Only Info Shocks 45.38 1.99 11.37 0.17 29.33

Strategy 2 - Only Info Shocks w/ Shorting 1.76 0.09 21.06 0.00 58.52

Strategy 3 - Only Regular Shocks 11.09 0.56 13.25 0.04 50.63

Strategy 3 - Only Regular Shocks w/ Shorting -36.59 -2.37 21.07 -0.11 74.37

Strategy 1 refers to a trading strategy that observes the intraday index change and exits the market after negative intraday changes; otherwise the
strategy continues to be invested in the market. Strategy 1 - Daily Return uses daily index changes in ECB announcement days instead of intraday
changes as a signal. Strategy 2 only trades on information shocks, while Strategy 3 only reacts to regular shocks. All returns are excess returns.
The sample period is 01/2002 - 07/2020.

Table 8: Summary Statistics Trading Strategy

7As the Euro STOXX Index is a price index, the cumulative return for the benchmark has been negative
for the sample period from 01/2002 - 07/2020. All returns are excess returns. Additional robustness checks
in a future version of this paper will include the Euro STOXX 50 Total Return Index.
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Figure 11: Cumulative Returns for Basic Trading Strategies

In addition to the more “simple” strategies described above, I also run some strategies that

try to “time” the market, i.e., exploit the length of the drift. As displayed in Figure 12, there

can be a significant outperformance of these strategies. While the simple strategy without

shorting as described above yields the best results when it only enters the market again after

18 days, a strategy that short the market has the best performance if it goes long again after

12 days. This can possibly be rationalized by the observation in Figure 1 that negative drifts

after negative regular shock events are short lived compared to positive drifts.

A better timing of the market also improves the returns of strategies that only trade on

one type of shock. As demonstrated in the empirical analysis, the drift is already present

between the end of the press conference and the end of the ECB announcement day. Thus,

a strategy that exits (shorts) immediately after ECB Press Conference yields even better

returns compared to those that only exit (short) at the end of a given ECB announcment

day.
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“Timing” Strategies exit (short) the market after a negative shock and only enter (go long) after x + t days. Due to the drift of equity prices,
these strategies may yield better returns relative to simple strategies that only change once a new ECB meeting has been held.

Figure 12: Cumulative Returns for Trading Strategies with Timing

23



5 Robustness Checks

To demonstrate that the drift in equity prices is indeed related to information conveyed

during ECB Press Conferences, I test whether other news available on ECB announcement

days can be considered as potential candidates for drivers of the drift. First, I show that in

contrast to the press conference window, equity price changes during the press release window

are not indicative for future cumulative returns. This applies to both simple univariate

regressions of cumulative returns on intraday equity price changes as well as regressions that

only regress cumulative returns on a dummies for events with positive (negative) intraday

changes. Here, I only display the results of one of the robustness checks. Further results can

be found in Section A.8.

5.1 Press Release Shock

One potential concern is that the drift observed after ECB announcements may be not be

due to information contained in the press conference but due to, e.g., the press release or

even other macro news. As demonstrated earlier in this paper, intraday changes of equities,

i.e. the Euro Stoxx Index, have superior predictive power with respect to future changes in

cumulative returns. Thus, it seems reasonable to investigate whether a similar approach can

be taken when analyzing the impact of news during ECB Press Releases.
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Figure 13: Press Release Shock

As displayed in Figure 13 neither the directional shock nor the level of the intraday shock

during the ECB Press Release have predictive power for subsequent daily cumulative returns.

One can conclude that information during the ECB Press Conference are superior for the
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prediction of equity prices compared to the monetary policy announcement during the press

release. It seems to be indeed the case that information contained during the press confer-

ences are relevant drivers of equity pricers in the weeks following the ECB announcement.

Results from the regression analysis are also displayed in Tables 9 and 10.
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

t0 tp1 tp2 tp3 tp4 tp5 tp6 tp7 tp8 tp10 tp12 tp14 tp16 tp18 tp20

STOXXE Press Release 0.009 0.595 1.120 0.398 0.836 0.169 0.135 0.191 -0.898 -1.053 -0.743 -1.071 -1.538 -1.753 -1.752

(0.02) (1.41) (1.64) (0.58) (0.84) (0.19) (0.16) (0.20) (-1.07) (-1.03) (-0.70) (-1.10) (-1.41) (-1.49) (-1.36)

Constant -9.874∗ 1.861 -3.437 -4.304 -15.269 -20.362 -26.060 -34.824 -25.620 -27.443 -37.851 -36.106 -14.680 -15.537 4.923

(-1.86) (0.17) (-0.24) (-0.28) (-0.81) (-1.01) (-1.15) (-1.42) (-1.07) (-1.01) (-1.30) (-1.19) (-0.47) (-0.45) (0.14)

Observations 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194

R2 0.00 0.01 0.03 0.00 0.01 0.00 0.00 0.00 0.01 0.01 0.00 0.01 0.01 0.01 0.01

Wald Chi2-Test 0.00 1.99 2.68 0.33 0.71 0.04 0.03 0.04 1.15 1.06 0.49 1.21 2.00 2.21 1.86

t statistics in parentheses
The t-stats (in parentheses) are based on bootstrapped standard errors with 1000 replications.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 9: Press Release STOXXE Shock: 2002-2020

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

t0 tp1 tp2 tp3 tp4 tp5 tp6 tp7 tp8 tp10 tp12 tp14 tp16 tp18 tp20

STOXXE (PR) Up 6.150 17.773 18.131 -4.924 0.830 -26.592 -24.476 -22.890 -41.774 -22.382 -31.749 -39.144 -66.019 -75.527 -84.736

(0.58) (0.80) (0.63) (-0.15) (0.02) (-0.65) (-0.54) (-0.45) (-0.82) (-0.41) (-0.51) (-0.62) (-0.98) (-1.05) (-1.12)

Constant -12.715∗ -7.558 -14.137 -2.892 -17.429 -8.522 -15.118 -24.730 -4.544 -14.934 -21.705 -15.870 18.880 22.843 47.525

(-1.73) (-0.44) (-0.61) (-0.12) (-0.57) (-0.27) (-0.43) (-0.66) (-0.13) (-0.35) (-0.50) (-0.35) (0.40) (0.45) (0.93)

Observations 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194

R2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01

Wald Chi2-Test 0.34 0.63 0.40 0.02 0.00 0.42 0.29 0.21 0.68 0.17 0.26 0.39 0.97 1.11 1.26

t statistics in parentheses
The t-stats (in parentheses) are based on bootstrapped standard errors with 1000 replications.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 10: Press Release STOXXE Directional Shock: 2002-2020
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6 Conclusion

As demonstrated in this paper there exists a substantial drift in equity prices after monetary

policy decisions by the ECB. In my empirical analysis I find strong evidence for this drift

in the wake of monetary policy decisions that are accompanied by an information shock.

While empirical evidence in the context of regular shocks is less pronounced, this may well

stem from different reactions to positive and negative intraday shocks. As displayed in Panel

(a) of Figure 1, there appears to be a strong positive drift after positive “regular” shocks

in European equities but not a prolonged negative drift to negative “regular” shocks. This

stands in contrast to the reaction after information shocks which exhibits a clear drift in the

direction of the intraday shock both positive and negative.

To rationalize my findings I turn to measures of disagreement as higher levels of disagreement

have been identified as drivers of price drifts in the literature. Using trading volume, forecast

dispersion, and disparity in sentiment, I show that each of these proxies can positively

influence the drift of equity prices.

Future work should further elaborate on other measures of disagreement, e.g., by using

more high-frequency data on investor expectations around monetary policy announcements.

Additionally, it seems reasonable to investigate the impact of the equity drift in different

sectors of the Euro STOXX Index. Depending on the type of shock during ECB Press

Conferences one might expect different reactions of sectors depending on their exposure to

rates and the real economy.

27



References

Altavilla, C., Brugnolini, L., Gürkaynak, R. S., Motto, R., & Ragusa, G. (2019). Measuring

euro area monetary policy. Journal of Monetary Economics, 108, 162–179.

Banerjee, S. (2011). Learning from Prices and the Dispersion in Beliefs. The Review of

Financial Studies, 24 (9), 3025–3068.

Banerjee, S., Kaniel, R., & Kremer, I. (2009). Price Drift as an Outcome of Differences in

Higher-Order Beliefs. The Review of Financial Studies, 22 (9), 3707–3734.

Bauer, M. D., & Swanson, E. T. (2020). The Fed’s Response to Economic News Explains the

Fed Information Effect (NBER Working Paper Series No. 8151). NBER.

Bernanke, B. S., & Kuttner, K. N. (2005). What Explains the Stock Market’s Reaction to

Federal Reserve Policy? The Journal of Finance, 60 (3), 1221–1257.

Cieslak, A., Morse, A., & Vissing-Jorgensen, A. (2019). Stock returns over the fomc cycle.

The Journal of Finance, 74 (5), 2201–2248.

Cieslak, A., & Schrimpf, A. (2019). Non-monetary news in central bank communication.

Journal of International Economics, 118, 293–315.

Gertler, M., & Karadi, P. (2015). Monetary policy surprises, credit costs, and economic

activity. American Economic Journal: Macroeconomics, 7 (1), 44–76.

Gürkaynak, R. S., Sack, B. P., & Swanson, E. T. (2005). Do Actions Speak Louder Than

Words? The Response of Asset Prices to Monetary Policy Actions and Statements.

International Journal of Central Banking, 55–93.

Hong, H., & Stein, J. C. (2007). Disagreement and the stock market. Journal of Economic

Perspectives, 21 (2), 109–128.
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A Appendix

A.1 Institutional Framework

A.1.1 ECB Press Conferences

On the day of ECB press conferences, there is a formal structure which has remained largely

unchanged over time. Until the end of 2014 the last day of the ECB Governing Council

meeting and hence the ECB press conference has always been on the first Thursday of each

month. Starting in 2015 this schedule slightly changed to only eight meetings per year.

As shown in Figure A.1 the monetary policy decision is published as a press release online

at 1:45 pm CET on the day of the press conference. This is followed by the ECB press

conference at 2:30 pm CET. The press conference is held by the ECB President as well

as the Vice-President. In the beginning of the conference the ECB President reads out a

prepared statement which again contains the monetary policy decision as well as further

information about the Governing Council’s view on the economy. After the statement, the

ECB President invites journalists to a Question & Answer (Q&A) session during which the

media can ask clarifying questions.

Returns in the analysis of this paper have been calculated as in Altavilla et al. (2019), i.e.,

by calculating changes in asset prices taking the median value of these asset prices in the

windows displayed in Figure A.1.

Figure A.1: Structure of ECB Announcement Day Analysis
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A.2 Key Metrics of Trading Strategies

In section 4.4 I describe how the momentum induced by intraday shocks can lead to significant

excess returns, particularly in the wake of information shocks. However, these strategies can

be significantly improved by better market timing. As the impact of positive and negative

shocks both decrease over time, Strategy A.1 that exits (or shorts) the market for t+x days

after a negative shock can avoid (profit from) negative returns following events with negative

shocks. All strategies except for Strategy A.2 assume that one exits the market at the end

of the trading day on ECB announcement days.

Cumulative returns relative to the benchmark can be increased by more than 200 percentage

points for a strategy that exits the market for 12 days after a negative shock. A strategy

that shorts the market reaches its maximum cumulative return when it shorts the market for

13 days after a negative shock. For a simple strategy that exits the market after a negative

intraday shock, the maximum drawdown can be reduced by more than 25 percentage points

compared to the benchmark.

Strategy A.2 improves market timing by exiting the market immediately after the press

conference. Similar to Figure 11, observing the intraday shock has superior information

power relative to the simple daily return on ECB announcement days. Thus, performance

of Strategy A.2 with exact market timing is slightly better compared to strategies that exit

only at the end of the day.
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Figure A.3: Sharpe Ratios of “Timing” Strategies
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Figure A.4: Maximum Drawdowns of “Timing” Strategies
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A.3 Summary Statistics of Trading Volume
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Figure A.5: Trading Volume of STOXXE by Weekday

Volume (in EUR Mio.)

Count Mean Std. Min. 25% 50% 75% Max.

Date

2002 260.0 958.61 280.54 4.7 805.74 938.22 1,112.41 1,920.92

2003 261.0 1,096.16 289.45 3.49 937.08 1,115.07 1,249.53 2,035.85

2004 262.0 1,203.68 325.67 34.78 1,039.16 1,189.52 1,375.74 2,315.45

2005 260.0 1,224.77 296.67 219.26 1,032.24 1,238.05 1,404.67 2,742.93

2006 260.0 1,323.49 316.79 366.7 1,160.35 1,299.33 1,476.16 2,434.32

2007 261.0 1,680.09 456.4 1.04 1,442.29 1,640.18 1,932.06 3,235.2

2008 262.0 1,782.49 594.36 72.36 1,476.7 1,736.25 1,996.3 4,500.58

2009 261.0 1,549.03 403.49 41.4 1,332.7 1,522.45 1,785.42 2,819.25

2010 261.0 1,683.01 642.16 25.32 1,323.14 1,535.5 1,943.29 4,616.69

2011 260.0 1,922.99 555.71 554.08 1,598.24 1,809.7 2,157.39 4,029.07

2012 261.0 1,715.46 499.58 9.72 1,433.55 1,696.75 1,980.83 3,799.4

2013 261.0 1,787.64 529.83 25.56 1,483.68 1,735.54 2,047.53 3,979.86

2014 261.0 1,913.88 622.05 18.13 1,492.61 1,846.31 2,278.49 4,374.24

2015 261.0 1,820.24 555.17 0.08 1,531.94 1,815.91 2,105.74 3,757.13

2016 261.0 1,870.28 699.63 218.34 1,428.13 1,765.96 2,194.59 6,982.98

2017 260.0 1,160.03 353.72 313.27 923.41 1,139.26 1,377.8 2,870.83

2018 261.0 1,090.72 326.16 2.9 908.47 1,070.52 1,246.36 2,355.51

2019 261.0 1,000.07 279.52 66.15 852.09 947.7 1,149.85 2,204.79

2020 130.0 1,412.87 602.98 118.52 978.63 1,275.42 1,697.76 3,742.82

Table A.1: Summary Statistics of STOXXE Trading Volume
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A.4 Replication of Altavilla et al. (2019)

The authors provide and update an Excel File that contains all relevant intraday changes

for the time series used in their paper. This file is updated regularly and is called the ”Euro

Area Monetary Policy Event-Study Database” (EA-MPD). Additionally, the authors provide

all code necessary to replicate their results. Using the provided Julia code I updated the

monetary policy shocks and applied them to my analysis.
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Figure A.6: Replication of Altavilla et al. (2019) Shocks (2002-2018)
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A.5 Calculation of Intraday Changes

Altavilla et al. (2019) calculate intraday yield and asset price changes by taking the median

between certain time intervals before and after the ECB announcement of interest. The

exact times are displayed in Table A.2.

Table A.2: Calculation of Intraday Returns

Event Return based on median value in time intervals

Press Release Window 1:25 pm - 1:35 pm and 2:00 pm - 2:10 pm

Press Conference Window 2:15 pm and 2:25 pm and 3:40 pm - 3:50 pm

Monetary Event Window 1:25 pm - 1:35 pm and 3:40 pm - 3:50 pm

Duisenberg Trichet Draghi Lagarde

Regular Shock 9 50 46 2

Information Shock 11 40 29 3

Table A.3: Meetings by ECB President and Shock Type
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A.6 Monetary Policy Shocks from Factor Rotation

Monetary policy shocks are obtained from factor analysis following Altavilla et al. (2019).

I estimate shocks by extracting latent factors from changes in the yield curve followed by a

factor rotation to give these shocks an economic interpretation.

Xj = F jΛj + εj (3)

In this setup, the yield changes are contained in Xj where j represents either the press release

or the press conference. Rows correspond to policy events while each column contains the

yield changes of different OIS rates. These yield changes are then to be explained by latent

factors F and their factor loadings Λ. Consequently, fours factors are extracted.

These monetary policy factors are constructed in such a way that the first factor, the Target

Factor, loads on the interest rate change in the press release window while the latter three

shocks are extracted from yield changes during the press conference window. The Timing

Factor captures short term yield changes during the press conferene, while the FG Factor

loads on medium term yields. Finally, the QE Factor is constructed in such a way that

it loads on long term yield changes while minimizing its variance prior to the quantitative

easing period starting in 2014 as defined by the authors.
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A.7 Textual Analysis

Figure A.8: Wordcloud of Bigrams from ECB Statements

A.7.1 Preparation of ECB Press Conference Statements

For the textual analysis of ECB Press Conference Statements the following steps have been

performed:

1. Download all press conference transcripts from ECB website

2. Extract only the statements and exclude Q&A session

3. Tokenize the text, i.e. isolate individual words

4. Convert all words to lower case

5. Remove numbers and punctuation

6. Remove English stopwords (using the NLTK8 stopwords package)

7. Remove all tokens that consist of only one letter

For my analysis in Section 4.3.2 I extract the most popular bigrams from all ECB statements.

Before passing these bigrams to the next stage of my analysis, I remove all bigrams that

do not contain a relevant meaning with respect to monetary policy or economic analysis.

Among the bigrams that I remove are words such as “euro area”, “governing council”, “press

conference”, “end year”, “first half”, etc.

8http://www.nltk.org/
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A.7.2 Preparation of ECB Press Conference Q&A

For the textual analysis of ECB Q&As the following steps have been performed:

1. Download all press conference transcripts from ECB website in HTML

2. Extract only the Q&A session

3. Use HTML Tags to seprate Questions and Answers

4. Tokenize the text, i.e. isolate individual words

5. Convert all words to lower case

6. Remove numbers and punctuation

7. Remove English stopwords (using the NLTK9 stopwords package)

8. Remove all tokens that consist of only one letter

My analysis of the ECB Press Conference’s Q&A session is twofold: I analyze popular

bigrams used during the Q&A session as well as the negativity of answers by the ECB

President.

Popular Bigrams

For each meeting I analyze which bigrams identified in Section A.7.1 appear in questions

by journalists and subsequent answers by the ECB President. If a bigram appears at least

once per meeting, I set the dummy for the appearing bigram and that meeting to one. This

is done for questions and answers separately. Finally, I divide the count of appearances

by the total number of meetings and keep only those bigrams that appear in at least 10%

of all meetings. Then I compare the share of appearance for each bigram for regular and

information shock meetings. The ratio obtained from comparing regular and information

shock meetings is then displayed in Figures 9 for questions and answers separately.

Answer Negativity

To calculate the sentiment in each response, i.e., the answer of the ECB President, I take each

answer and count the number of negative words as collected in the Loughran and McDonald

(2011) Dictionary. I account for negations that may appear prior to a negative word which

may lead to that word having the opposite meaning. For each answer I then calculate

the share of negative words relative to the total number of words. Finally, I calculate the

standard deviation of negativity for each meeting.

9http://www.nltk.org/
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A.8 Further Robustness Checks

The regression results on the following pages contain additional robustness checks of the main

specification. Tables A.4 and A.5 show that using a univariate regression with a dummy for

positive intraday shocks, only intraday equity shocks seem to carry informational content for

future cumulative returns. The same notion is supported by Tables A.4 and A.8 where the

univariate regression is conducted using the actual intraday shocks of STOXXE and OIS2Y

rates. Finally, Table A.8 shows the regression results for the entire time series of cumulative

returns for up to 20 days. Table A.8 serves as a robustness check which demonstrates that the

results are not changed when additional monetary policy shocks such as those by Altavilla et

al. (2019) are included in the analysis. All results are obtained using bootstrapped standard

errors with 1000 replications.
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

t0 tp1 tp2 tp3 tp4 tp5 tp6 tp7 tp8 tp10 tp20

STOXXE Up 30.391∗∗∗ 26.634 55.427∗ 84.678∗∗∗ 117.832∗∗∗ 133.493∗∗∗ 138.375∗∗∗ 137.107∗∗∗ 122.876∗∗ 141.770∗∗∗ 202.774∗∗∗

(2.91) (1.14) (1.89) (2.59) (3.16) (3.27) (3.07) (2.78) (2.53) (2.64) (2.76)

Constant -22.425∗∗∗ -10.387 -28.676 -40.070∗∗ -65.638∗∗ -75.770∗∗∗ -83.409∗∗ -91.770∗∗∗ -74.379∗∗ -83.664∗∗ -74.967

(-2.99) (-0.67) (-1.35) (-1.97) (-2.35) (-2.70) (-2.53) (-2.69) (-2.19) (-2.05) (-1.52)

Observations 194 194 194 194 194 194 194 194 194 194 194

R2 0.04 0.01 0.02 0.03 0.04 0.05 0.04 0.04 0.03 0.03 0.04

Wald Chi2-Test 8.46 1.30 3.58 6.73 10.02 10.70 9.40 7.73 6.42 6.95 7.63

The t-stats (in parentheses) are based on bootstrapped standard errors with 1000 replications.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table A.4: STOXXE Directional Shock (2002-2020)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

t0 tp1 tp2 tp3 tp4 tp5 tp6 tp7 tp8 tp10 tp12 tp14 tp16 tp18 tp20

OIS 2Y Up 5.773 33.199 51.405∗ 45.614 49.541 52.496 28.033 10.101 -1.244 -10.219 32.777 34.996 45.555 43.957 41.280

(0.55) (1.43) (1.74) (1.40) (1.27) (1.25) (0.60) (0.20) (-0.03) (-0.18) (0.53) (0.54) (0.67) (0.61) (0.55)

Constant -12.571∗ -14.806 -29.667 -26.312 -40.031 -45.075 -39.352 -39.917 -23.132 -20.461 -51.476 -50.063 -32.541 -32.199 -10.500

(-1.76) (-0.92) (-1.38) (-1.27) (-1.40) (-1.58) (-1.24) (-1.21) (-0.71) (-0.51) (-1.26) (-1.14) (-0.70) (-0.63) (-0.21)

Observations 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194

R2 0.00 0.01 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Wald Chi2-Test 0.30 2.04 3.02 1.96 1.60 1.56 0.36 0.04 0.00 0.03 0.28 0.30 0.46 0.37 0.30

The t-stats (in parentheses) are based on bootstrapped standard errors with 1000 replications.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table A.5: OIS 2Y Directional Shock (2002-2020)
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

t0 tp1 tp2 tp3 tp4 tp5 tp6 tp7 tp8 tp10 tp12 tp14 tp16 tp18 tp20

STOXXE 0.527∗∗∗ 0.252 0.836∗∗ 1.064∗∗ 1.632∗∗∗ 1.509∗∗∗ 1.440∗∗ 1.593∗∗∗ 1.027∗ 0.959 1.254∗ 1.181∗ 1.193∗ 1.207 1.140

(4.65) (0.94) (2.09) (2.34) (2.97) (2.71) (2.54) (2.60) (1.68) (1.40) (1.74) (1.74) (1.75) (1.52) (1.38)

Constant -4.481 3.182 2.769 5.778 -0.287 -5.228 -11.561 -18.869 -13.157 -15.356 -23.396 -21.703 0.845 0.594 20.360

(-0.94) (0.27) (0.20) (0.37) (-0.02) (-0.26) (-0.52) (-0.78) (-0.55) (-0.59) (-0.82) (-0.73) (0.03) (0.02) (0.58)

Observations 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194

R2 0.15 0.01 0.05 0.07 0.10 0.08 0.06 0.06 0.03 0.02 0.03 0.02 0.02 0.02 0.01

Wald Chi2-Test 21.59 0.89 4.35 5.50 8.83 7.32 6.43 6.74 2.84 1.97 3.04 3.03 3.06 2.33 1.90

The t-stats (in parentheses) are based on bootstrapped standard errors with 1000 replications.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table A.6: STOXXE Shock (2002-2020)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

t0 tp1 tp2 tp3 tp4 tp5 tp6 tp7 tp8 tp10 tp12 tp14 tp16 tp18 tp20

OIS 2Y 1.233 2.406 5.333 5.361 9.198 9.632 9.805 3.742 5.564 4.236 5.219 2.661 6.257 3.998 1.672

(0.82) (0.74) (1.03) (1.02) (1.18) (1.39) (1.36) (0.57) (0.77) (0.47) (0.53) (0.28) (0.54) (0.35) (0.15)

Constant -9.557∗ 1.251 -4.367 -3.691 -14.544 -18.099 -23.677 -34.212 -22.194 -24.048 -34.849 -33.103 -9.703 -10.718 9.106

(-1.80) (0.11) (-0.30) (-0.23) (-0.75) (-0.87) (-1.03) (-1.37) (-0.91) (-0.87) (-1.18) (-1.08) (-0.30) (-0.31) (0.25)

Observations 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194

R2 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Wald Chi2-Test 0.67 0.55 1.05 1.05 1.38 1.93 1.86 0.32 0.60 0.22 0.28 0.08 0.29 0.12 0.02

t statistics in parentheses
The t-stats (in parentheses) are based on bootstrapped standard errors with 1000 replications.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table A.7: OIS 2Y Shock (2002-2020)
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

t0 tp1 tp2 tp3 tp4 tp5 tp6 tp7 tp8 tp10 tp12 tp14 tp16 tp18 tp20

STOXXE 0.433∗∗∗ -0.267 -0.301 -0.038 0.197 0.127 0.566 0.760 0.434 0.513 0.500 0.422 0.440 0.352 0.708

(3.22) (-0.80) (-0.72) (-0.07) (0.33) (0.20) (0.75) (0.94) (0.54) (0.57) (0.54) (0.47) (0.52) (0.42) (0.83)

OIS 2Y 1.101 -2.367 -4.838 -5.046 -6.534 -5.813 -0.892 -3.821 -4.262 -11.036 -12.316 -15.094 -13.951 -18.640 -15.117

(0.80) (-0.62) (-1.10) (-0.86) (-0.95) (-0.83) (-0.10) (-0.42) (-0.38) (-1.07) (-1.15) (-1.54) (-1.12) (-1.45) (-1.14)

Information Shock × STOXXE 0.264 1.180∗∗ 2.573∗∗∗ 2.340∗∗∗ 2.654∗∗∗ 2.539∗∗∗ 1.443 1.629 0.450 -1.191 -0.437 -0.527 -0.890 -1.027 -1.662

(0.94) (1.99) (3.82) (3.01) (2.68) (2.69) (1.33) (1.33) (0.33) (-0.74) (-0.27) (-0.35) (-0.59) (-0.53) (-0.81)

Information Shock × OIS 2Y 0.376 3.938 9.154 12.663 26.634 26.340∗ 22.622 13.178 26.727 54.477∗∗ 55.442∗∗ 56.379∗∗∗ 66.083∗∗ 73.631∗∗ 63.072∗∗

(0.10) (0.47) (0.65) (0.99) (1.53) (1.71) (1.24) (0.79) (1.48) (2.50) (2.53) (2.61) (2.51) (2.38) (2.27)

Constant -3.535 5.313 7.683 11.144 8.710 3.766 -3.559 -14.106 -6.985 -7.164 -14.161 -13.399 11.502 11.268 28.508

(-0.74) (0.44) (0.57) (0.72) (0.51) (0.20) (-0.16) (-0.58) (-0.29) (-0.27) (-0.49) (-0.45) (0.38) (0.33) (0.80)

Observations 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194

R2 0.17 0.05 0.16 0.16 0.22 0.18 0.11 0.08 0.05 0.08 0.08 0.07 0.08 0.08 0.06

Wald Chi2-Test 23.66 5.08 35.07 24.50 27.65 21.08 11.87 9.76 5.07 8.86 9.45 10.97 8.67 8.29 7.96

The t-stats (in parentheses) are based on bootstrapped standard errors with 1000 replications.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table A.8: Information Shock (2002-2020)
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

t0 tp1 tp2 tp3 tp4 tp5 tp6 tp7 tp8 tp10 tp12 tp14 tp16 tp18 tp20

STOXXE 0.401∗∗∗ -0.247 -0.385 -0.121 0.075 0.087 0.566 0.790 0.501 0.551 0.596 0.491 0.436 0.342 0.766

(2.83) (-0.73) (-1.08) (-0.28) (0.16) (0.16) (0.82) (1.03) (0.70) (0.65) (0.65) (0.53) (0.53) (0.43) (0.95)

OIS 2Y -1.358 14.649 -11.593 -16.320 -30.023 -47.590 -40.450 -45.424 -38.829 -76.035 -119.389 -72.288 -55.799 -0.758 5.256

(-0.08) (0.37) (-0.26) (-0.36) (-0.48) (-0.84) (-0.60) (-0.61) (-0.51) (-0.93) (-1.33) (-0.68) (-0.45) (-0.01) (0.04)

Information Shock × STOXXE 0.383 1.240∗ 2.970∗∗∗ 2.876∗∗∗ 3.244∗∗∗ 3.091∗∗∗ 1.969∗ 2.038 1.012 -0.577 0.274 0.093 -0.156 -0.342 -0.842

(1.22) (1.83) (4.41) (3.72) (3.23) (2.97) (1.68) (1.50) (0.78) (-0.37) (0.17) (0.06) (-0.09) (-0.18) (-0.44)

Information Shock × OIS 2Y -0.366 2.964 7.010 9.983 23.989 24.425 20.811 12.437 24.721 53.030∗∗ 54.232∗∗ 53.288∗∗ 61.789∗∗ 67.886∗∗ 56.589∗

(-0.10) (0.33) (0.51) (0.80) (1.41) (1.50) (1.05) (0.69) (1.33) (2.27) (2.29) (2.24) (2.18) (2.10) (1.96)

Target 1.471 4.580 4.083 8.423 6.442 18.152 22.293 18.913 30.576∗∗ 31.809∗∗ 51.740∗∗∗ 49.546∗∗∗ 43.213∗∗ 34.484∗∗ 47.412∗∗∗

(0.38) (0.65) (0.42) (0.87) (0.46) (1.50) (1.58) (1.33) (2.28) (2.03) (3.76) (3.22) (2.19) (2.03) (2.73)

Timing 6.531 -19.882 13.414 15.501 32.678 44.897 38.322 34.482 23.640 60.065 104.586 64.116 55.074 -9.662 -22.064

(0.39) (-0.49) (0.28) (0.32) (0.49) (0.75) (0.52) (0.45) (0.30) (0.69) (1.12) (0.59) (0.43) (-0.07) (-0.17)

FG 0.860 -15.904 4.556 10.169 20.464 40.326 39.629 44.226 38.367 66.104 105.617 51.651 34.390 -22.377 -21.155

(0.05) (-0.40) (0.10) (0.22) (0.32) (0.71) (0.60) (0.60) (0.52) (0.81) (1.18) (0.49) (0.28) (-0.18) (-0.17)

QE -4.455 -7.755 -18.950∗ -25.626∗∗ -24.398 -13.339 -12.051 -8.326 -16.002 -7.323 9.958 4.772 -7.475 -28.237 -35.564

(-0.95) (-0.60) (-1.73) (-2.33) (-1.59) (-0.97) (-0.71) (-0.43) (-0.78) (-0.36) (0.45) (0.18) (-0.25) (-0.95) (-1.16)

Constant -4.188 10.086 6.279 9.066 3.218 -5.792 -12.208 -23.199 -13.472 -21.725 -38.983 -26.172 2.293 17.402 36.457

(-0.66) (0.61) (0.33) (0.47) (0.14) (-0.24) (-0.43) (-0.79) (-0.46) (-0.63) (-1.07) (-0.65) (0.05) (0.38) (0.78)

Observations 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194

R2 0.21 0.06 0.20 0.23 0.28 0.22 0.15 0.11 0.12 0.13 0.17 0.14 0.14 0.12 0.12

Wald Chi2-Test 24.74 5.72 36.65 39.44 41.42 26.19 15.86 13.76 14.52 16.58 23.26 18.45 14.57 14.84 22.33

The t-stats (in parentheses) are based on bootstrapped standard errors with 1000 replications.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table A.9: Information and Altavilla Shocks (2002-2020)
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