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Abstract: We examine how the verbal complexity of ECB communications affects fi-

nancial market trading based on high-frequency data from European stock index fu-

tures trading. Studying the 34 events between May 2009 and June 2017, during which 

the ECB Governing Council press conferences covered unconventional monetary pol-

icy measures, and using the Flesch-Kincaid Grade Level to measure the verbal com-

plexity of introductory statements to the press conferences, we find that more com-

plex communications are associated with a lower level of contemporaneous trading. 

Increasing complexity of introductory statements leads to a temporal shift of trading 

activity towards the subsequent Q&A session, which suggests that Q&A sessions fa-

cilitate market participants’ information processing. 
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‘Since I’ve become a central banker, I’ve learned to mumble with great incoherence.  
If I seem unduly clear to you, you must have misunderstood what I said’. 

Alan Greenspan, 1987  

(cited in Appelbaum, ‘A Fed Focused on the Value of Clarity’,  

New York Times, 13 Dec 2012) 

 

 

 

1 Introduction 

Central banks are important players in the financial system (see, e.g., Bordo, 2007), 

and their role in this system came into sharp focus following the 2008 financial crisis. 

Indeed, in a speech earlier this year at the University of South Africa, Jens Weidmann, 

President of the Deutsche Bundesbank, argued that ‘superpowers were often at-

tributed to central banks as they struggled with the fallout from the financial crisis’.1 

During that time—when interest rates approached the zero lower bound and novel 

monetary policy instruments like forward guidance emerged—central bank communi-

cation became more important (see, e.g., Dell’Ariccia, Rabanal, & Sandri, 2018; Kutt-

ner, 2018). 

There is a wide range of arguments and opinions about current central bank decisions, 

one that becomes even wider when the topic is these banks’ future decisions (e.g., 

de Haan & Sturm, 2019), making central bank communication a complex issue (e.g., 

Bulíř, Čihák, & Jansen, 2013a; Bulíř, Čihák, & Šmídková, 2013b). There have been a 

fair number of studies examining the role of central bank communication, but 

                                       

 

1  See https://www.bis.org/review/r180511a.pdf 
 (accessed: 05 Mar 2019). 
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knowledge is still limited when it comes to how the complexity of central bank com-

munication affects financial markets. With this paper, we add to that knowledge base 

by analysing this very issue. 

Only about two decades ago, central banks communicated very little with the outside 

world (see, e.g., Brunner, 1981). Discussion of current monetary policy stance or 

plans about future actions were usually confined to the committees’ meeting rooms 

and central bankers were perceived as a knowledgeable elite, characterised by a ‘pe-

culiar and protective political mystique’ (see, e.g., Brekenfeld, 1984). Even when they 

did engage in communication, central bankers were apparently intentionally ambigu-

ous, as the above quote from Allan Greenspan suggests. This communication style 

allowed central bankers to surprise financial markets (see, e.g., Blinder et al., 2008; 

Brunner, 1981), and also was supported by academics. For instance, Cukierman and 

Meltzer (1986) make the case for so-called creative ambiguity, arguing that only un-

anticipated monetary policy can be effective. 

More recently, however, transparency regarding monetary policy has become imper-

ative across the world, a change fostered by academia as well as by an information-

hungry financial market (see, e.g., Ehrmann & Fratzscher, 2007). To manage financial 

market expectations, central banks in several countries have institutionalised mone-

tary policy communication (see, e.g., Blinder et al., 2008). Announcements about 

current monetary policy decisions as well as assessments of the economic outlook 

and the expected consequences of monetary policy have become an integral part of 

these banks’ communication (see, e.g., Hansen, McMahon, & Prat, 2018; Kohn & 

Sack, 2003). Many central bankers have recognised the possibilities of communication 

as an independent instrument in a central bank’s policy toolkit (see, e.g., Woodford, 
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2003). Hence, today, banks use transparency and communication strategically (see, 

e.g., Rosa, 2008), although financial market participants seem to rely more on media 

reports of central bank events than on their own monitoring of same (see, e.g., Hayo 

& Neuenkirch, 2015b). 

The 2008 financial crisis had an impact on central bank communication in two ways. 

First, after interest rates reached the zero lower-bound, it was no longer possible to 

use them as the main monetary policy instrument, leading to a frantic search for 

alternatives. Second, the risks associated with unconventional monetary policy 

measures (UMPM) demanded a disciplined and coherent communication strategy. 

Both aspects led to central banks focussing on accountability and transparency (see, 

e.g., Cœuré, 2018; Siklos, 2013). Central banks began to realise that monetary policy 

will be more successful when financial market participants understand the rationale 

behind it (see, e.g., Cœuré, 2018; Lucca & Trebbi, 2011; Praet, 2017). Hayo and 

Neuenkirch (2015a) discuss how financial market participants themselves evaluate 

the success of these policies. 

Communication can be defined as ‘a process by which information is exchanged be-

tween individuals through a common system of symbols, signs, or behaviour’.2 In the 

present context, central banks utilise communication to share information with finan-

cial markets regarding current and future monetary policy. However, neither the 

                                       

 

2  Definition from the Merriam Webster dictionary, available at: 

 https://www.merriam-webster.com/dictionary/communication 
(accessed: 05 Mar 2019). 
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sender, i.e., the central bank, nor the receiver, i.e., the financial markets, are indi-

viduals. Central banks aim to co-operate with each other and speak with one voice 

(see, e.g., Blinder et al., 2008), even though such is not always possible (see, e.g., 

Hayo & Neuenkirch, 2013). Financial markets, however, are comprised of many indi-

viduals, all of which have different experiences, expectations, and objectives. There-

fore, it could be misleading to view central bank communication in an aggregate, one-

dimensional manner, seeing as a particular central bank statement may be inter-

preted in various ways by different individuals. This problem of non-uniform interpre-

tation will be exacerbated in a situation of increased complexity/decreased under-

standability of communication (see, e.g., Cœuré, 2018). 

Many central banks hold press conferences following meetings of their monetary pol-

icy committees, including the central banks of Japan, New Zealand, Norway, Sweden, 

Switzerland, and USA. The ECB instituted press conferences following its Governing 

Council Meetings (GCM) right from its establishment. ECB’s press conferences are 

followed by a Q&A session in which journalists may participate, a feature not offered 

by most central banks. In light of the ECB’s specific communication design, we study 

the questions of whether communication complexity/understandability is actually an 

issue for financial markets and, if it is, whether trading decisions are postponed to 

subsequent Q&A sessions. 

To analyse how central bank communication complexity affects financial market trad-

ing behaviour, we focus on ECB’s GCMs and review trading during the respective press 

conferences and the following Q&A sessions. Using descriptive analysis, we examine 

average trading volumes per minute during press conferences, the temporal distribu-

tion of trading volumes between the introductory statement and the Q&A session, 
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and the relationship between temporal distribution of trading volumes and communi-

cation complexity. Employing regression analyses, we first test the relationship be-

tween introductory statement complexity and overall trading volume during press 

conferences. Second, we analyse whether higher complexity temporally shifts trading 

activity from the introductory statement to the Q&A session. 

We find that trading volume reacts visibly during GCM press conferences, both during 

the introductory statements and the subsequent Q&A sessions. While there is a pos-

itive correlation between trading volumes in the two periods, the relationship varies 

substantially. Taking this as an indication that other factors play a role, too, we dis-

cover a negative relationship between complexity and trading volume. More complex 

statements lead to a visual shift of the trading volume from introductory statements 

to Q&A sessions. 

Our regression analyses support these descriptive results. We find that more complex 

communication corresponds with a lower level of contemporaneous trading. There is 

a positive relationship between introductory statement complexity and temporal shift 

of trading activity to the Q&A session, indicating that Q&A sessions may be helpful in 

mitigating understandability issues. 

The remainder of this paper is structured as follows: Section 2 develops the central 

research question and presents our hypotheses. Section 3 describes the dataset and 

provides the descriptive analysis. Section 4 illustrates our empirical design and pre-

sents the regression results. Section 5 discusses the robustness of the results and 

Section 6 concludes. 
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2 Central Bank Communication and Financial Markets 

2.1 Central Bank Communication and Financial Market Trading Behaviour 

Finance theory suggests that trading decisions depend on information (news) (see, 

e.g., Stigler, 1961). In an efficient market, stock prices are expected to quickly in-

corporate all new information relevant for a particular firm (see, e.g., Fama, Fisher, 

Jensen, & Roll, 1969). Central bank communication often contains substantial infor-

mation about future economic developments, which frequently have consequences 

for the macro-economy, specific industries, or even individual companies (see, e.g., 

Bernanke & Kuttner, 2005; Funke & Matsuda, 2006). 

Most studies analysing the informational content of central bank communication focus 

on well-defined signals, such as monetary policy announcements (see, e.g., Blinder 

et al., 2008). These studies frequently take an event-study approach in an attempt 

to minimise issues arising from confounding shocks or endogeneity (see, e.g., 

MacKinlay, 1997; Rosa, 2011a). The dependent variables employed typically include 

short-term reactions by financial markets during the day or, sometimes, even during 

minutes around monetary policy announcements. The results generally support the 

expected relationship between central bank communication and financial market re-

actions (see, e.g., Andersson, 2010; Brand, Buncic, & Turunen, 2010; Gurkaynak, 

Sack, & Swanson, 2005; Hussain, 2011; Nakamura & Steinsson, 2018; Rosa, 2011b). 

Supporting Cukierman and Meltzer’s (1986) hypothesis, Andersson (2010) and Naka-

mura and Steinsson (2018) show that unexpected information (surprises) in central 

bank communication (see, e.g., Bernanke & Kuttner, 2005; Gurkaynak et al., 2005; 

Kuttner, 2001; Rosa, 2008) has a fairly quick effect on financial markets. 
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This stream of research considers information as an objective and uniform entity. 

However, several studies propose that this assumption may be misleading, and they 

emphasise the differential interpretation of public information (see, e.g., Grossman & 

Stiglitz, 1976; Harris & Raviv, 1993). Kandel and Pearson (1995) suggest that the 

underlying reason for variety in interpretation could be differences in opinion. That is, 

all market participants receive and decode the same information, but their evaluations 

are heterogeneous. Looking at analysts’ earnings forecasts, Diether, Malloy, and 

Scherbina (2002) provide evidence that such differences in opinion have a significant 

effect on trading activity. Alternatively, the underlying reason for a differential inter-

pretation of information could be caused by the general understandability of the in-

formation (see, e.g., Loughran & McDonald, 2014; Smith & Taffler, 1992; You & 

Zhang, 2009). That is, all market participants receive the same information but de-

code it differently and/or at a different speed. Arguably, if information is difficult to 

understand, many financial market participants may take longer to adjust their port-

folio positions in response to it. 

2.2 Central Bank Communication Complexity and Q&A Sessions 

Studies of the complexity of central bank communication and the question of whether 

financial markets understand the information provided by central banks usually focus 

on the complexity/readability of texts or transcripts. To quantify these dimensions, 

they generally use methods borrowed from linguistics or educational research. The 

most common quantitative indicators are the Flesch-Kincaid Grade Level (Kincaid, 

Fishburne, Rogers, & Chissom, 1975), Flesch Reading Ease (Flesch, 1948), the Gun-

ning Fog Index (Gunning, 1952), the SMOG Index (McLaughlin, 1969), the Coleman-

Liau Index (Coleman & Liau, 1975), and the Automated Readability Index (Senter & 
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Smith, 1967). To derive a numerical expression of the complexity and readability of 

texts or transcripts, these methods usually rely on specific measures, such as average 

sentence length, average word length, and/or proportion of complex words. 

Several studies in the field of finance use such quantitative indicators of understanda-

bility as explanatory variables. For example, Smith and Taffler (1992), You and Zhang 

(2009), and Miller (2010) investigate the complexity of corporate reporting and sub-

sequent trading volumes and stock-price movements. Loughran and McDonald (2014) 

employ a slightly different measure of readability of financial disclosures, but they, 

too, find a corresponding effect on company valuation. 

In the field of central banking, Jansen (2011) applies readability statistics to the 

Humphrey-Hawkins testimonies of the US Federal Reserve (Fed) and that communi-

cation clarity has a significant effect on daily financial market volatility. In a descrip-

tive study, Hernández-Murillo and Shell (2014) discover that Federal Open Market 

Committee (FOMC) statements have become more complex since the beginning of 

UMPM. However, this trend is not observed for ECB statements, as Coenen et al. 

(2017) illustrate. Smales and Apergis (2017a, 2017b) analyse the linguistic complex-

ity of FOMC statements accompanying monetary policy decisions. Using intra-day 

data, they find that complex language increases trading volume, as well as the vola-

tility of returns, in stock, bond, and currency markets. 

Right from its establishment in 1998, the ECB instituted Q&A sessions as a key part 

of all GCM press conferences. The ECB claims that its Q&A sessions are an ‘important 



- 9 - 

tool for transparent and accountable communication’3 with financial markets. Benoit 

Cœuré (2018), a member of ECB’s Directorate, emphasises that Q&A sessions are 

aimed at making ECB communication as understandable as possible. The Fed appears 

to agree that press conferences are useful, as Chairman Jerome Powell announced at 

the press statement following the 12–13 June 2018 FOMC meetings that the Fed 

would be ‘hold[ing] news conferences after every central bank meeting’ (Powell, 

2018b), thus increasing the number of press conferences from four to eight per year. 

The Fed argues that there a necessity for ‘explaining how we’re thinking … explaining 

what we’re thinking’ (Powell, 2018a). 

However, is central bank communication complexity/understandability really an issue 

that affects financial market trading and are trading decisions postponed to subse-

quent Q&A sessions? Regarding the first part of the question, we are interested in 

finding out whether ECB communication complexity is related to contemporaneous 

trading volume. For the United States, Smales and Apergis (2017a) propose a positive 

relationship between central bank communication complexity and trading volume. 

However, analysing corporate communication, You and Zhang (2009) and Miller 

(2010) discover the opposite relationship between complexity and trading volume. 

Research from behavioural studies suggests that investors will underreact to complex 

information. The underlying theoretical argument is based on financial market partic-

ipants’ cognitive behaviour and works through the speed of information diffusion, 

which is directly affected by the complexity of information (see, e.g., Hong & Stein, 

                                       

 

3  See https://www.ecb.europa.eu/ecb/orga/transparency/html/index.en.html 
 (accessed: 14 Feb 2019). 
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1999; McEwen & Hunton, 1999). Hirshleifer (2001) suggests that cognitively costly 

information, i.e., complex information, is less considered by investors, leading to an 

underreaction in trading. Therefore, we test as a first hypothesis: 

H1: There is a negative relationship between ECB communication complexity 

and overall trading volume. 

Regarding the second part of the above question, we assume that financial market 

participants who do not understand what the ECB is trying to say hesitate to execute 

trading decisions. Arguably, they catch up on trading during Q&A sessions. Therefore, 

we test as a second hypothesis: 

H2: There is a positive relationship between ECB communication complexity 

and a temporal shift of trading activity to the Q&A session. 

 

3 Sample and Descriptive Analysis 

3.1 Sample 

Two important channels of central bank communication are monetary policy decisions 

and press conferences associated with monetary policy meetings (see, e.g., Fawcett, 

Hatzius, Stehn, & Chaudhary, 2017).4 To learn more about the effect on financial 

                                       

 

4  Of course, high-level officials talk to the public on an irregular basis. However, strict rules 

apply to these communications (see the ‘Guiding Principles for External Communication for 
High-Level Officials of the European Central Bank’, available at: https://www.ecb.eu-

ropa.eu/ecb/orga/transparency/html/eb-communications-guidelines.en.html  
(accessed: 14 Jun 2019)). 
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markets of verbal complexity of ECB communications, we examine the trading be-

haviour of European stock index futures on the ECB’s Governing Council Meeting 

(GCM) days. 

The Governing Council is the ECB’s main decision-making body. It consists of the six 

members of the Executive Board as well as the governors of the national central banks 

of the 19 Euro area countries. The Governing Council is responsible for formulating 

monetary policy for the euro area, including decisions regarding monetary objectives, 

key interest rates, and the supply of reserves in the Euro-system.5 The Governing 

Council assesses economic and monetary developments and makes monetary policy 

decisions on a regular basis at the ECB’s premises in Frankfurt am Main, Germany. 

Following the meeting, the monetary policy decisions are explained in detail by the 

ECB’s president during a press conference. 

A typical GCM press conference proceeds as follows. Shortly after the official start at 

14:30CET, the ECB’s president presents an introductory statement, which covers all 

the GCM decisions and provides details, the underlying reasoning, and a monetary 

policy outlook. This section usually takes between 10 and 20 minutes, with mean and 

median at 15 minutes. Subsequently, a 40- to 60-minute Q&A session is held, starting 

at around 14:50 CET. During this part, local participants (usually press representa-

tives) ask questions, which are answered by the president. The Q&A session is spe-

cifically intended to make ECB communication as understandable as possible (see, 

                                       

 

5  A detailed and comprehensive description of the Governing Council’s responsibilities can be 

found at: https://www.ecb.europa.eu/ecb/orga/decisions/govc/html/index.en.html 
(accessed: 17 Feb 2019). 
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e.g., Cœuré, 2018). The press conference ends between around 15:30CET to 

15:50CET. 

We focus on GCM press conferences following the 2008 financial crisis, which is when 

the ECB started engaging in unconventional monetary policy measures (UMPM) on a 

recurring basis. As a starting point for our analysis, we take the announcement of the 

ECB’s first covered bond purchase programme on 07 May 2009. Our sample period 

ends in June 2017. We include only those press conferences during which details on 

UMPM were disclosed.6 These communications exhibit a homogeneous structure but 

differ in their specific content, providing an appropriate basis for text analysis. More-

over, UMPM announcements have the potential to be of higher complexity, as newly 

developed and unprecedented measures were announced (see, e.g., Coenen et al., 

2017). 

We use the press conferences’ introductory statements7 to determine our communi-

cation complexity measure, since they embody communication as intended by the 

ECB. This approach has the added benefit of allowing comparison of events having a 

common structure and length. We cover 34 conferences with UMPM announcements 

from May 2009 until June 2017. We treat these official ECB announcements as events 

                                       

 

6  All press conferences in the above-mentioned sample period are assessed with regard to 

the disclosure of details about Asset Purchase Programmes, Swap Agreements, Allotment 
Policy, and/or Forward Guidance. If at least one of these topics is discussed substantively, 

the press conference is included in our analysis. A comprehensive list of the resulting 34 
press conference dates can be found in Table A1 in the Appendix. 

7  ECB press conference transcripts with introductory statements and Q&A sessions are avail-
able at: https://www.ecb.europa.eu/press/pressconf. 
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and—within a relevant time window (14:25CET to 15:55CET)—pinpoint their various 

parts precisely for each minute. To quantify text complexity, we rely on the most 

common complexity measures, calculated for all 34 text files using ReadablePro,8 with 

all text pre-processing options within the programme set to ‘default’. 

We use trading volume of European stock index futures to proxy financial market 

trading activity. Futures are highly liquid trading instruments that react quickly to 

new information (see, e.g., Kuttner, 2001; Bomfim, 2003). Specifically, we sample 

the EUREX trading volume in EURO-STOXX-50 futures at a 1-minute frequency from 

14:25CET–15:55CET, which we retrieve from PortaraCQG. 

3.2 Descriptive Analysis 

In our descriptive analysis, we provide stylised facts indicating the relevance of our 

hypotheses. We proceed in three steps. 

First, we examine the trading activity in European stock index futures during the 34 

GCM press conferences in our sample to understand its extent and temporal distribu-

tion, especially with regard to the beginning and end of the introductory statement 

and the Q&A session. 

We are particularly interested in abnormal/excess trading volumes; effects stemming 

from regular information sources are excluded. We calculate the mean trading volume 

per minute from all 34 event days and subtract the mean volume per minute from 

                                       

 

8  ReadablePro is available at: https://readable.com. 
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non-event days. The aggregate trading patterns, i.e., mean excess trading volumes, 

over our sample are illustrated in Figure 1. 

 
Fig. 1 Mean excess trading volume in stock index futures during the analysed GCM press conferences. 

Calculation using mean excess trading volume for 1-minute intervals of the EURO-STOXX-50 Future 
across 34 GCM days when UMPM were announced (May 2009–June 2017). Excess trading volume 
computed as mean EUREX trading volume across 34 meeting days minus mean EUREX trading volume 
on non-meeting days over the same period. 

 

We find that at the beginning of GCM press conferences (14:30 CET), mean excess 

trading volume in stock index futures on UMPM event days increases notably. Argua-

bly, relevant news (unexpected information) is being processed by financial markets. 

Given our precise timing, it seems likely that this news stems from GCM monetary 

policy decisions, which are announced and described during the introductory state-

ments (except for interest rate decisions, which are previously communicated at 
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13:45CET). The significant trading volume between 14:30CET and 14:45CET is con-

sistent with a short reaction time by financial markets (see, e.g., Andersson, 2010; 

Nakamura & Steinsson, 2018). After a slight decline at the end of the introductory 

statement (at around 14:45CET), the volume rises again when the Q&A session starts 

(at around 14:50CET). From 15:00CET onward, trading volumes slowly decrease until 

around 15:50CET, when trading activity reverts to near normal levels. As noted 

above, 14:50CET until 15:50CET is the period during which the Q&A session occurs. 

We see that trading volume reacts visibly during the GCM press conferences. Further-

more, Q&A sessions also appear to contain relevant news (unexpected information) 

for financial markets. Put differently, focusing only on the 14:30CET to 14:45CET time 

window would be too narrow a period to capture the entire market reaction. 

Second, we review whether the temporal distribution of trading activity in European 

stock index futures is representative of all 34 events in our sample or whether it is 

simply a product of aggregation across time. Thus, we analyse the temporal distribu-

tion of trading volumes between introductory statement and Q&A session for each 

individual event. 

For the event-individual distribution of trading volumes, we calculate the average 

(mean) minute trading volumes for the 14:30CET–14:45CET introductory statement 

as well as for the 14:50CET–15:50CET Q&A session and apply the natural logarithm. 

To compare the events, we plot the results in a chart with the volumes of the intro-

ductory statement and those of the Q&A session on the two axes. To see the degree 

of divergence of our sample events, we include an auxiliary line with the fitted values 

in Figure 2. 
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Two main patterns are evident from Figure 2. First, there is a positive correlation 

between the trading volumes in the two periods. Second, the quantitative relationship 

between trading volumes during the introductory statement and those during the Q&A 

session can vary substantially. This indicates that the relationship is not perfectly 

linear across individual events and, therefore, other factors appear to be playing a 

role. 

One explanation might be that the transmission of information depends on the me-

dium through which the information is shared and this might change over time. How-

ever, we do not find such a trend in the data. Moreover, there is no reason to expect 

Fig. 2 Cross-plot of trading volumes across introductory statements and Q&A sessions, with ob-

served values and a fitted regression line. Calculated using the natural logarithm of average (mean) 

minute trading volume of the EURO-STOXX-50 Future on EUREX over 34 GCM days with UMPM 
announcements (May 2009–June 2017). Separation between 14:30–14:45CET introductory state-
ment and 14:50–15:50CET Q&A session. 
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the transmission to have changed substantially over the relatively short sample pe-

riod. Therefore, changes in the transmission of information do not seem a sufficient 

explanation of the observed divergence in Figure 2. Another explanation might be 

that differences in opinion (see, e.g., Kandel & Pearson, 1995) influence the trading 

relationship between the two GCM press conference sections. However, Hayo and 

Neuenkirch (2015b) show that investors’ opinions concerning monetary policy an-

nouncements are usually rather uniformly distributed. 

We next analyse whether there is a relationship between the temporal distribution of 

trading volumes and the complexity of introductory statements. This extends the 

analysis in the second step by a third dimension representing the ease of understand-

ing. 

To determine measure the complexity of the statements, we opt for the Flesch-Kincaid 

Grade Level (Kincaid et al., 1975), as this measure is most commonly used in practice 

and makes our results comparable to those of Smales and Apergis (2017a, 2017b) 

for the US Fed. Calculating the Flesch-Kincaid Grade Level for our sample, we find a 

mean value of 15.4 and a standard deviation of 0.6. The observed maximum and 

minimum values are 14.3 and 16.4, respectively. These statistics correspond with the 

findings of Coenen et al. (2017) and show that the level of complexity is relatively 

high across all events, which can be expected from central bank communications. 

However, there is still notable variation in complexity between the statements. For 

our subsequent analyses, we apply the natural logarithm to the Flesch-Kincaid Grade 

Level. 

To capture the temporal distribution of trading volumes in a single variable, we cal-

culate for each event the ratio of average (mean) minute trading volumes of the 
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14:50CET–15:50CET Q&A session divided by those of the 14:30CET–14:45CET intro-

ductory statement, applying the natural logarithm to both numerator and denomina-

tor. 

We then determine for each event day the relation between the complexity of the 

GCM introductory statements and the temporal distribution of trading volumes. The 

result is plotted in Figure 3. 

 
Fig. 3. Temporal distribution of trading volumes and complexity. Calculation based on the ratio of 
average (mean) minute trading volumes of the EURO-STOXX-50 Future on EUREX over 34 GCM days 
with UMPM announcements (May 2009–June 2017) during the 14:50–15:50CET Q&A session divided 

by the 14:30–14:45CET introductory statement, with the natural logarithm applied to both numerator 
and denominator. Communication complexity of GCM introductory statements is measured by the 
natural logarithm of the Flesch-Kincaid Grade Level. 
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Prima facie, we observe a positive relationship between the complexity of the GCM 

introductory statements and the temporal distribution of trading volumes. This indi-

cates that more complex statements induce a shift of trading volume from introduc-

tory statements to Q&A sessions. 

 

4 Regression Analysis 

4.1 Empirical Design 

To formally test our two hypotheses, we conduct two OLS regressions. First, focussing 

on H1, we investigate the relationship between statement complexity and overall 

trading volume. We regress the complexity measure of press conference introductory 

statements on trading volumes during the time of the press conference and a set of 

controls: 

(1)  𝑉𝑡 = 𝛼 + 𝛽 ∙ 𝐶𝑜𝑚𝑝𝑙𝑒𝑥𝑖𝑡𝑦𝑡 + 𝛾 ∙ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑡 + 𝜀𝑡,  

where the dependent variable Vt represents the overall trading volume during the t-

th press conference, α is a constant, the independent variable Complexityt represents 

the complexity of the introductory statement of the t-th press conference, Controlst 

represents a vector of control variables, and εt is the error term. The coefficient β is 

of particular interest, as it gives an idea of the direction and significance of the rela-

tionship between statement complexity and trading volume. 

Second, focussing on H2, we analyse whether increasing statement complexity is as-

sociated with a temporal shift in trading activity to the Q&A session. We regress the 

complexity measure of press conference introductory statements on the distribution 

of trading activity and a set of controls by adjusting our estimation model to 
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(2)  𝐷𝑡 = 𝛼 + 𝛽 ∙ 𝐶𝑜𝑚𝑝𝑙𝑒𝑥𝑖𝑡𝑦𝑡 + 𝛾 ∙ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑡 + 𝜀𝑡, 

where the dependent variable Dt represents the temporal distribution of trading on 

the t-th press conference. In this specification, β provides information on the direction 

and significance of the relationship between statement complexity and the temporal 

distribution of trading activity. 

The overall trading volume Vt contains the aggregate trading volumes in EURO-

STOXX-50 futures at a 1-minute frequency during each press conference, covering 

introductory statement as well as Q&A session. We calculate the mean minute trading 

volumes of the 15- and 60-minute windows from 14:30CET–14:45CET and 

14:50CET–15:50CET, respectively, which represent the typical durations of the intro-

ductory statement and the Q&A session. Then we take the average of both values 

and apply the natural logarithm, resulting in VolumeIntro+Q&A. As an alternative meas-

ure, we compute the mean minute trading volume for the overall window 14:30CET–

15:50CET, called VolumeConf, in a similar way. 

For the distribution of trading activity between Q&A session and introductory state-

ment Dt, we use the mean minute trading volumes of the 15- and 60-minute windows 

from 14:30CET–14:45CET and 14:50CET–15:50CET. We construct the ratio of mean 

minute trading volume during the Q&A session to mean minute trading volume during 

the introductory statement (VolumeQ&A-to-Intro), applying the natural logarithm to both 

numerator and denominator. As an alternative measure, we calculate the ratio of 

mean minute trading volume during the Q&A session to mean minute trading volume 

during the overall press conference, i.e., 14:50CET–15:50CET, again applying the 

natural logarithm. This alternative measure is referred to as VolumeQ&A-to-Conf. 
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The complexity of the introductory statement is approximated by the (natural loga-

rithm of the) Flesch-Kincaid Grade Level (Kincaid et al., 1975). Alternative complexity 

measures are described and tested in the robustness section. We include three control 

variables. First, based on Kuttner (2001), we capture the surprise effect in conven-

tional monetary policy by long-term Bond Returns. We use the log-return of the 10-

year BUND future as traded on EUREX during 13:44CET–14:29CET. Second, we use 

a Rate Change Dummy, which indicates whether there was a change in the ECB’s 

deposit facility rate, which is announced at 13:45CET. Third, we include ΔShadow 

Prime Rate, which captures monetary tightening as conveyed in the ECB’s communi-

cations. In line with Hayo, Henseler, and Rapp (2018), we calculate this measure 

using the Wordscores approach (Laver, Benoit, & Garry, 2003), calibrated by using 

introductory statement transcripts of GCM press conferences from 1999–2006 and 

corresponding changes in the deposit facility rate. Table 1 provides details of our 

variable definitions. 

Table 1 

Overview of variable definitions. 

Dependent variables   

Vt VolumeIntro+Q&A ln((mean minute volume14:30-14:45 + mean minute volume14:50-15:50)/2) 

 VolumeConf. ln(mean minute volume14:30-15:50) 

Dt VolumeQ&A-to-Intro ln((mean minute volume14:50-15:50)/(mean minute volume14:30-14:45)) 

 VolumeQ&A-to-Conf. ln((mean minute volume14:50-15:50)/(mean minute volume14:30-15:50)) 
      

Independent variables   

Complexityt  Flesch-Kincaid Grade Level for GCM introductory statements,  

  calculated as: 0.39 • WS + 11.8 • SW – 15.59 

  WS = Total number of words divided by total number of sentences 

  SW = Total number of syllables divided by total number of words 
      

Control variables   

Controlst Bond Return ln(Price[14:29]/Price[13:44]), of EUREX traded EURO-BUND Futures 

  Rate Change Dummy Deposit facility rate change announced at 13:45CET (yes=1/no=0) 

  

Δ Shadow Prime Rate Calculated using Wordscores, calibrated based on introductory state-

ment transcripts of GCM press conferences in 1999–2006 and corre-

sponding changes in the deposit facility rate 
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4.2 Results from Regression Analysis 

To assess H1, we review the relationship between statement complexity and the over-

all trading volume by estimating Equation (1). We report the results of the two pro-

posed definitions for Vt, VolumeIntro+Q&A and VolumeConf., in each case using a specifi-

cation including and a specification excluding the vector of controls. The respective 

coefficients are presented in Table 2. 

Table 2 

Regression results for testing H1 using Equation (1).  

Specification  (1a)  (1b)  (1c)  (1d) 

Dt  VolumeQ&A+Intro  VolumeQ&A+Intro  VolumeConf.  VolumeConf. 

Xt  excluded  included  excluded  included 

Complexity (Flesch-Kincaid Grade Level)  -7.43***  -5.71**  -5.98**  -4.38* 

  (-3.17)  (-2.37)  (-2.52)  (-1.77) 

         

Bond-Return    0.91*    1.01** 

    (1.95)    (2.12) 

Rate-Change Dummy    0.72**    0.62** 

    (2.67)    (2.25) 

Δ Shadow-Prime-Rate    0.06    -0.01 

    (0.37)    (-0.04) 
              

Observations  34  34  34  34 

R2  0.24  0.43  0.17  0.36 
 

Notes: Coefficients are estimated using an OLS regression. t-statistics are displayed in parentheses. 
***, **, * indicate significance at the 1, 5, and 10 per cent level, respectively. 

 

In all four specifications (1a–1d), the coefficient related to our complexity measure is 

significantly negative. In specification (1a) using VolumeIntro+Q&A and no controls, the 

marginal significance level is at the 1 per cent level. When using the alternative Volu-

meConf. or when including the set of control variables (1b–1d), the marginal signifi-

cance level decreases but stays at a 5 or 10 per cent level. Given the small sample 
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size, these significance levels are empirically meaningful. The coefficient is consist-

ently negative; however, its absolute amount is declining in absolute terms from 7 to 

4. Thus, more complex introductory statements are associated with a lower level of 

contemporaneous trading, which supports H1. 

This result is in sharp contrast to that of Smales and Apergis (2017a, 2017b), who 

find that complexity of FOMC statements increases trading volume. However, our 

result supports the extant literature around You and Zhang (2009) and Miller (2010), 

who propose a negative relationship between information complexity and trading be-

haviour. The result also supports the argument that investors underreact to cogni-

tively costly/complex information (Hirshleifer, 2001; Hong & Stein, 1999; McEwen & 

Hunton, 1999). 

To assess H2, we study the relationship between statement complexity and the tem-

poral distribution of trading activity. In Table 3, we report the results of estimating 

Equation (2) for the two proposed definitions of Dt, VolumeQ&A-to-Intro and VolumeQ&A-to-

Conf. In all four specifications (2a–2d), the coefficient of our complexity measure is 

significantly positive. In specifications (2a) and (2b), where we use VolumeQ&A-to-Intro 

with and without control variables, but also in specification (2c), where we use  

VolumeQ&A-to-Conf. without control variables, the marginal significance level is at the 5 

per cent level. Only when using VolumeQ&A-to-Conf. with control variables does the mar-

ginal significance level increase to the 10 per cent level. Again, keeping the limited 

sample size in mind, we believe these significance levels to be empirically meaningful. 

The coefficient estimates are consistently positive. Due to the difference in the de-



- 24 - 

nominator of the two definitions of Dt, it is not surprising to find a discrepancy be-

tween the coefficients when using VolumeQ&A-to-Intro (between 4 and 5) and  

VolumeQ&A-to-Conf. (slightly more than 1). Hence, our results support H2. 

Table 3 

Regression results for testing H2 using Equation (2).  

Specification  (2a)  (2b)  (2c)  (2d) 

Dt  VolumeQ&A-to-Intro   VolumeQ&A-to-Intro   VolumeQ&A-to-Conf.   VolumeQ&A-to-Conf.  

Xt  excluded  included  excluded  Included 

         

Complexity (Flesch Kincaid Grade Level)  4.56**  4.23**  1.35**  1.19* 

  (2.60)  (2.18)  (2.61)  (2.09) 

         

Bond-Return    0.29*    0.04 

    (0.78)    (0.38) 

Rate-Change Dummy    -0.23    -0.10 

    (-1.05)    (-1.61) 

Δ Shadow-Prime-Rate    -0.19    -0.05 

    (-1.48)    (-1.41) 
              

Observations  34  34  34  34 

R2  0.18  0.28  0.18  0.29 
 

Notes: Coefficients are estimated using an OLS regression. t-statistics are displayed in parentheses. 
***, **, * indicate significance at the 1, 5, and 10 per cent level, respectively. 
 

 

5 Robustness of Results 

We conduct several robustness tests. Specifically, we (i) consider alternative 

measures of complexity, (ii) determine complexity via factor analyses based on mul-

tiple complexity measures as well as further communication-related measures, (iii) 

control for text similarity and learning, and (iv) capture the event-specific timing of 

introductory statements. 
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5.1 Alternative Measures of Complexity 

As alternatives to the Flesch-Kincaid Grade Level, we use the most common alterna-

tive measures, which are Flesch Reading Ease (Flesch, 1948), the Gunning Fog Index 

(Gunning, 1952), the SMOG Index (McLaughlin, 1969), the Coleman-Liau Index 

(Coleman & Liau, 1975), and the Automated Readability Index (Senter & Smith, 

1967). Table 4 sets out the respective definitions. For Flesch Reading Ease, we take 

the inverse of the measure so as to ensure that for all indicators larger values repre-

sent a higher degree of complexity. 

Table 4 

Definitions of alternative complexity measures. 

Complexity measures  

Flesch Reading Ease  (206.835 − 1.015 ∙ WS − 84.6 ∙ SW) ∙ (−1) 
(inverted) WS = #words divided by #sentences; SW = #syllables divided by #words 

Gunning Fog Index 0.4 ∙ WS + 40 ∙ CWW 

 WS = #words divided by #sentences; CWW = #complex words divided by #words 

SMOG Index 1.0430 ∙ √PS ∙ (30 𝑆⁄ )  + 3.1291 

 PS = #polysyllables (3 or more syllables); S = #sentences 

Coleman-Liau Index 0.0588 ∙ AL + 0.296 ∙ AS − 15.8 
 AL = Average #letters per 100 words; AS = Average #sentences per 100 words 

Automated Readability 4.71 ∙ (C W⁄ ) + 0.5 ∙ (W S⁄ ) − 21.43 

Index C = #characters; W = #words; S = #sentences 
    

 

 

Table 5 reports the coefficients for our baseline complexity measure as well as for the 

alternative complexity measures. We test each complexity measure individually in 

Equation (1), with Vt defined as VolumeIntro+Q&A, and in Equation (2), with Dt defined 

as VolumeQ&A-to-Intro. In all our robustness analyses, we apply the specification with all 

controls. To economise on space, however, we do not report the coefficients for the 

control variables. 

Regardless of how complexity is defined, we find coefficients with a consistent sign. 

Except for the Coleman-Liau Index, all results are significant at levels of 10 per cent 
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or below. We conclude that our results are robust with regard to the definition of 

complexity. 

Table 5 

Coefficients for alternative measures of complexity.  

Specification  (1e)  (2e) 

Dt  VolumeIntro+Q&A  VolumeQ&A-to-Intro 

Xt  included  included 

     

Flesch Kincaid Grade Level  -5.71**  4.23** 

  (-2.37)  (2.18) 

Flesch Reading Ease  -3.08**  2.22** 

  (-2.43)  (2.16) 

Gunning Fog Index  -7.35***  4.50* 

  (2.76)  (2.02) 

SMOG Index  -7.65**  5.68** 

  (-2.44)  (2.25) 

Coleman-Liau Index  -4.00  1.50 

  (-1.09)  (0.51) 

Automated Readability Index  -5.02**  3.26* 

  (-2.33)  (1.85) 
 

Notes: Coefficients are estimated using an OLS regression. t-statistics are displayed in parentheses. 

***, **, * indicate significance at the 1, 5, and 10 per cent level, respectively. All control variables 
are included (see Table 1). 

 

 

5.2 Complexity Approximated via Factor Analyses 

Since all indicators are supposed to measure the same latent variable, it is appropriate 

to approximate complexity using a factor analysis. We employ two sets of underlying 

variables. First, we conduct a factor analysis using the six complexity definitions dis-

cussed above and find one common factor (Eigenvalue > 1). Second, we conduct 

another factor analysis using not only the six complexity definitions but also a set of 

additional variables quantifying communication (see Table 6). Combining the six com-

plexity definitions together with the seven additional variables, we discover three 

common factors (Eigenvalues > 1). The six complexity definitions primarily load on 
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the first factor. The communication indicators Future-Orientation, Uncertainty, and 

Overstated/Understated mainly load on the second factor, while the remaining ones 

tend to load on the third factor. 

Table 6 

Additional variables for quantifying communication-related aspects. 

Communication measures  

Future-Orientation % future verbs 

  

Uncertainty % uncertainty verbs 

  

Active/Passive (% active verbs - % passive verbs)+1 

  

Overstated/Understated (% overstated verbs - % understated verbs)+1 

  

Positive/Negative (% positive verbs - % negative verbs)+1 

  

Positive/Negative (% positive verbs - % negative verbs)+1 [Loughran-McDonald definition] 

  

Strong/Weak (% strong verbs - % weak verbs)+1 

  
    

 

 

We use the one factor from the first factor analysis and the three factors from the 

second factor analysis to re-estimate Equation (1), with Vt defined as VolumeIntro+Q&A, 

and Equation (2), with Dt defined as VolumeQ&A-to-Intro. The results are reported in  

Table 7.  

The factors capturing complexity lead to significantly negative results, which is in line 

with the results reported in Tables 2 and 3. In contrast, the two factors reflecting 

other communication-related aspects appear insignificant. Therefore, we conclude 

that our results are also robust to complexity approximated via a factor analysis as 

well as with regard to other aspects of communication. 
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Table 7 

Coefficients for complexity measures based on factor analysis.  

Panel A: Factor Analysis (Complexity Measures)     

Specification  (1f)  (2f) 

Factor 1  -0.35**  0.24** 

  (-2.52)  (2.13) 

        

Observations  34  34 

R2  0.44  0.27 

     

Panel B: Factor Analysis: Complexity + Add. Measures)     

Specification  (1g)  (2g) 

Factor 1  -0.42**  0.29** 

  (-2.74)  (2.28) 

Factor 2  0.17  0.05 

  (1.15)  (0.43) 

Factor 3  0.06  0.17 

  (0.33)  (1.12) 

     

Observations  34  34 

R2  0.47  0.32 
 

Notes: Coefficients are estimated using an OLS regression. t-statistics are displayed in parentheses. 

***, **, * indicate significance at the 1, 5, and 10 per cent level, respectively. All controls variables 

are included (see Table 1). 

 

 

5.3 Further Control for Text Similarity and Learning 

Ehrmann and Talmi (2017) discuss the relevance to financial markets of communica-

tion similarity. Using Bank of Canada press releases, they discover that larger wording 

differences (with respect to the previous press release) evoke higher volatility in fi-

nancial markets. The authors explain this finding by the increased difficulty for market 

participants to absorb the new content. Amaya and Filbien (2015) suggest such a 

relationship for the ECB. They argue that the similarity of ECB communication has 

helped stock markets learn from ECB monetary policy. 
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To ensure that our findings are not biased by similarity/learning effects, we test the 

robustness of our regression results after controlling for this aspect. In line with Ehr-

mann and Talmi (2017), we calculate similarity as the cosine similarity (distance) 

between two fixed-length vector representations of two subsequent texts, in our case 

ECB’s GCM press conference introductory statements. We take the following pre-pro-

cessing steps. (i) We convert all text into lower-case letters. (ii) We remove all num-

bers, dates, and stop words. (iii) We construct word bi-grams (two-word combina-

tions) in order to capture combined expressions, for example,  ‘quantitative easing’. 

We then calculate the cosine similarity of two subsequent texts for all 34 events in 

our sample by using the formula 

𝑆𝑖𝑚𝑖𝑙𝑎𝑟𝑖𝑡𝑦𝑡 =
∑ fr𝑏,𝑡∙fr𝑏,𝑡−1

𝐵
𝑏=1

√∑ frb,t
2B

b=1 ∙√∑ frb,t−1
2B

b=1

, 

where B represents the total number of unique bi-grams in all analysed press re-

leases, and frb,t and frb,t-1 are the frequencies of bi-gram b in press releases t  

and t-1. 

We re-estimate Equation (1), with Vt defined as VolumeIntro+Q&A, and Equation (2), 

with Dt defined as VolumeQ&A-to-Intro, and add the above-described Similarity measure. 

The results are reported in Table 8. When controlling for Similarity in specification 

(1h), we find a coefficient of around –5 for our complexity measure. This coefficient 

is smaller in absolute terms than the one in our baseline estimate (1b) in Table 2 of 

approximately –6. The marginal level of significance is also slightly increasing from 

the 5 per cent to the 10 per cent level. Specification (2h) shows that the coefficient 

remains relatively constant at around 4, when compared with the baseline results 

(2b) in Table 3. The level of significance remains constant at the 10 per cent level. 
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Using t-tests for differences in means, we find that none of these differences are 

significant at a 10 per cent level. Thus, we conclude that our results are robust after 

controlling for text similarity. 

Table 8 

Complexity coefficients when controlling for text similarity.  

Specification  (1h)  (2h) 

     

Complexity  -4.90*  4.36* 

  (-1.81)  (1.99) 

Similarity  -1.57  -0.25 

  (-0.70)  (-0.14) 

     

Observations  34  34 

R2  0.44  0.28 
 

Notes: Coefficients are estimated using an OLS regression. t-statistics are displayed in parentheses. 
***, **, * indicate significance at the 1, 5, and 10 per cent level, respectively. All control variables 
are included (see Table 1). 
 

 

5.4 Exact Timing of Introductory Statements 

As described in Section 3.1, the introductory statement usually takes between 10 and 

20 minutes, with mean and median at 15 minutes. To avoid overlaps in our baseline 

analysis, we rely on a fixed 15-minute window for the introductory statement and a 

start of the Q&A session window after 20 minutes. However, this standardisation may 

affect our results, as it does not account for the exact transition between the two 

phases of the press conference. To test the robustness of our results, we use the 
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publicly available webcasts of the GCM press conferences and, for each press confer-

ence, determine the individual transition point (on a minute-basis) from introductory 

statement to Q&A session.9 

We re-estimate Equation (1), with Vt defined as VolumeIntro+Q&A, and Equation (2), 

with Dt defined as VolumeQ&A-to-Intro, but adjust the analysed windows to the press-

conference-specific transition points. In a first specification, we start the Q&A session 

immediately after the end of the introductory statement. In a second specification, 

we calculate a 5-minute gap between introductory statement and Q&A session in or-

der to allow for lagged trading decisions. The results are reported in Table 9, with the 

first and second specifications in Panels A and B, respectively. 

For specification (1i), we find a coefficient of around –6 for our Complexity measure. 

This coefficient is significant at the 5 per cent level and nearly identical to our baseline 

results (1b) in Table 2. Moreover, when comparing the results of specification (2i) 

with those from specification (2b) in Table 3, there are hardly any differences in terms 

of size or level of significance. The results of Panel B are nearly identical to those of 

Panel A. Therefore, we conclude that our results are also robust to adjusted time 

windows. 

  

                                       

 

9  ECB press conference webcasts are available at: 

 https://www.ecb.europa.eu/press/tvservices/webcast/html/index.en.html  
(accessed: 11 Apr 2018). 
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Table 9 

Complexity coefficients when adjusting analysed windows to the press-conference-specific transition 

points from introductory statement to Q&A session.  

Panel A: No gap between introductory statement and Q&A session   

Specification  (1i)  (2i) 

     

Complexity  -5.74**  4.48** 

  (-2.43)  (2.36) 

     

Observations  34  34 

R2  0.44  0.31 

     

Panel B: 5-minute gap between introductory statement and Q&A session   

Specification  (1j)  (2j) 

     

Complexity  -5.71**  4.62** 

  (-2.48)  (2.31) 

     

Observations  34  34 

R2  0.45  0.29 
 

Notes: Coefficients are estimated using an OLS regression. t-statistics are displayed in parentheses. 

***, **, * indicate significance at the 1, 5, and 10 per cent level, respectively. All control variables 
are included (see Table 1). 

 

6 Conclusion 

In this paper, we assess the effects of central bank communication complexity on the 

trading behaviour of financial market participants. We analyse official ECB communi-

cation, as found in introductory statements at press conferences following regular 

GCMs. We cover the May 2009 to June 2017 period, during which a switch to newly 

developed and unprecedented UMPM substantially increased communication com-

plexity. Using high-frequency data on contemporaneous European stock index fu-

tures, we investigate whether communication complexity is an issue for financial mar-

ket participants and whether trading decisions are postponed to Q&A sessions. Our 

results suggest a negative relationship between ECB communication complexity and 
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trading volume. This finding supports the results of You and Zhang (2009) and Miller 

(2010) and is consistent with the argument that investors underreact to cognitively 

costly/complex information (Hirshleifer, 2001; Hong & Stein, 1999; McEwen & 

Hunton, 1999). However, our results contradict those of Smales and Apergis (2017a, 

2017b) for the Fed. Thus, when the ECB intends to share information with financial 

markets, the complexity or, inversely, the understandability of its communication 

plays an important role. 

Our results indicate a positive relationship between the complexity of ECB communi-

cation and a shift of trading activity from press conference introductory statements 

to Q&A sessions. To the best of our knowledge, this is the first paper to investigate 

the effect of central bank communication complexity on the timing of trading activity. 

Our findings provide deeper insight into the question of how financial market partici-

pants react to the understandability of central bank communication over the course 

of a press conference. We move beyond studying only one point in time and consider 

various communication efforts, namely, introductory statements and Q&A sessions, 

and how they interact. Further research might be fruitfully conducted to discover what 

drives complexity and whether a shift of trading activity to Q&A sessions can be ex-

plained by Q&A sessions effectively solving understandability issues. In addition, it 

would be interesting to find out whether our findings apply to other forms of central 

bank communication. Finally, the question of why there are differences in market 

reactions across central banks seems relevant, a phenomenon revealed by comparing 

our results with those of Smales and Apergis (2017a, 2017b). Knowing this would 

enable central banks to improve their communication tools and help identify best 

practices for future central bank communication.  



- 34 - 

Acknowledgments 

Funding: The academic work of Kai Henseler is financially supported by a scholar-

ship from the Konrad-Adenauer Foundation. 

 

  



- 35 - 

References 

Amaya, D., & Filbien, J. Y. (2015). The Similarity of ECB’s Communication. Finance 

Research Letters, 13, 234–242. 

Andersson, M. (2010). Using Intraday Data to Gauge Financial Market Responses to 
Federal Reserve and ECB Monetary Policy Decisions. International Journal of Cen-

tral Banking, 6(2), 117–146. 

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

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

Blinder, A. S., Ehrmann, M., Fratzscher, M., De Haan, J., & Jansen, D.-J. (2008). 

Central Bank Communication and Monetary Policy: A Survey of Theory and Evi-

dence. Journal of Economic Literature, 46(4), 910–945. 

Bomfim, A. N. (2003). Pre-Announcement Effects, News Effects, and Volatility: Mon-

etary Policy and the Stock Market. Journal of Banking & Finance, 27(1), 133-151. 

Bordo, M. (2007). A Brief History of Central Banks. Economic Commentary 

12.01.2007 by the Research Department of the Federal Reserve Bank of Cleve-

land. 

Brand, C., Buncic, D., & Turunen, J. (2010). The Impact of ECB Monetary Policy De-

cisions and Communication on the Yield Curve. Journal of the European Economic 

Association, 8(6), 1266–1298. 

Brekenfeld, G. (1984). Through a Monetary Glass Darkly—What You Don’t Know—
and Aren’t Meant to—About the Operations of the Fed’s Chief Policymaking Arm, 

the Open Market Committee. Across the Board, 21, 41–47. 

Brunner, K. (1981). The Art of Central Banking. Graduate School of Management, 
University of Rochester. 

Bulíř, A., Čihák, M., & Jansen, D.-J. (2013). What Drives Clarity of Central Bank Com-

munication About Inflation? Open Economies Review 24, 125–145 

Bulíř, A., Čihák, M., & Šmídková, K. (2013). Writing Clearly: The ECB’s Monetary 

Policy Communication. German Economic Review 14, 50–72. 

Coenen, G., Ehrmann, M., Gaballo, G., Hoffmann, P., Nakov, A., Nardelli, S., … 
Strasser, G. (2017). Communication of Monetary Policy in Unconventional Times 

(ECB Working Paper Series No. 2080). Frankfurt am Main, Germany. 

Cœuré, B. (2018). Central Banking in Times of Complexity. Sveriges Riksbank’s 350th 
Anniversary. Stockholm, Sweden. 

Coleman, M., & Liau, T. L. (1975). A Computer Readability Formula Designed for 

Machine Scoring. Journal of Applied Psychology, 60(2), 283. 

Cukierman, A., & Meltzer, A. H. (1986). A Theory of Ambiguity, Credibility, and Infla-

tion Under Discretion and Asymmetric Information. Econometrica, 54(5), 1099. 



- 36 - 

de Haan, J., & Sturm, J.-E. (2019), Central Bank Communication: How to Manage 
Expectations? In: The Oxford Handbook of the Economics of Central Banking (ed-

ited by David G. Mayes, Pierre L. Siklos, and Jan-Egbert Sturm). 

Dell’Ariccia, G., Rabanal, P., & Sandri, D. (2018). Unconventional Monetary Policy in 

the Euro Area, Japan, and the United Kingdom. Journal of Economic Perspectives, 
32, 147-172. 

Diether, K. B., Malloy, C. J., & Scherbina, A. (2002). Differences in Opinion and the 

Cross Section of Stock Returns. Journal of Finance, 57(5), 2113–2140. 

Ehrmann, M., & Fratzscher, M. (2007). Transparency, Disclosure and the Federal Re-

serve. International Journal of Central Banking, 3(1), 179–225. 

Ehrmann, M., & Talmi, J. (2017). Starting from a Blank Page? Semantic Similarity in 

Central Bank Communication and Market Volatility (ECB Working Paper Series 

No. 2023). Frankfurt am Main, Germany. 

Fama, E. F., Fisher, L., Jensen, M. C., & Roll, R. (1969). The Adjustment of Stock 
Prices to New Information. International Economics Review, 10(1), 1–21. 

Fawcett, N., Hatzius, J., Stehn, S. J., & Chaudhary, M. (2017). Look Who’s Talking—

Evaluating Central Bank Communication (Goldman Sachs Economics Research 
Global Economics Analyst). 

Flesch, R. (1948). A New Readibility Yardstick. Journal of Applied Psychology, 32(3), 

221. 

Funke, N., & Matsuda, A. (2006). Macroeconomic News and Stock Returns in the 

United States and Germany. German Economic Review, 7(2), 189–210. 

Grossman, S. J., & Stiglitz, J. E. (1976). Information and Competitive Price Systems. 
American Economic Review, 66(2), 246–253. 

Gunning, R. (1952). The Technique of Clear Writing. New York City, USA: McGraw-

Hill. 

Gurkaynak, 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 State-

ments. International Journal of Central Banking, 1(1), 55–93. 

Hansen, S., McMahon, M., & Prat, A. (2018). Transparency and Deliberation Within 

the FOMC: A Computational Linguistics Approach. Quarterly Journal of Econom-

ics, 133(2), 801–870. 

Harris, M., & Raviv, A. (1993). Differences of Opinion Make a Horse Race. Review of 

Financial Studies, 6(3), 473–506. 

Hayo, B., Henseler, K., & Rapp, M. S. (2018). Estimating the Monetary Policy Interest-
Rate-to-Performance Sensitivity of the European Banking Sector at the Zero 

Lower Bound. Finance Research Letters (forthcoming). 

 



- 37 - 

Hayo, B., & Neuenkirch, M. (2013). Do Federal Reserve Presidents Communicate with 
a Regional Bias? Journal of Macroeconomics, 35(C), 62–72. 

Hayo, B., & Neuenkirch, M. (2015a). Central Bank Communication in the Financial 

Crisis: Evidence from a Survey of Financial Market Participants. Journal of Inter-

national Money and Finance, 59, 166–181. 

Hayo, B., & Neuenkirch, M. (2015b). Self-Monitoring or Reliance on Newswire Ser-

vices: How Do Financial Market Participants Process Central Bank News? Journal 

of Banking & Finance, 59, 27–37. 

Hernández-Murillo, R., & Shell, H. G. (2014). The Rising Complexity of the FOMC 

Statement (Economic Synopses No. 23). 

Hirshleifer, D. (2001). Investor Psychology and Asset Pricing. Journal of Finance, 

56(4), 1533–1597. 

Hong, H., & Stein, J. C. (1999). A Unified Theory of Underreaction, Momentum Trad-

ing, and Overreaction in Asset Markets. Journal of Finance, 54(6), 2143–2184. 

Hussain, S. M. (2011). Simultaneous Monetary Policy Announcements and Interna-

tional Stock Markets Response: An Intraday Analysis. Journal of Banking & Fi-

nance, 35(3), 752–764. 

Jansen, D. J. (2011). Does the Clarity of Central Bank Communication Affect Volatility 

in Financial Markets? Evidence from Humphrey-Hawkins Testimonies. Contempo-

rary Economic Policy, 29(4), 494–509. 

Kandel, E., & Pearson, N. D. (1995). Differential Interpretations of Public Signal and 

Trade in Speculative Markets. Journal of Political Economy, 103(4), 831–872. 

Kincaid, J. P., Fishburne, R. P. Jr., Rogers, R. L., & Chissom, B. S. (1975). Derivation 
of New Readability Formulas (Automated Readability Index, Fog Count and Flesch 

Reading Ease Formula) for Navy Enlisted Personnel (Institute for Simulation and 

Training—Research Report No. 56). 

Kohn, D. L., & Sack, B. P. (2003). Central Bank Talk: Does it Matter and Why? Divi-

sions of Research & Statistics and Monetary Affair. Federal Reserve Board. 

Kuttner, K. N. (2001). Monetary Policy Surprises and Interest Rates: Evidence from 

the Fed Funds Futures Market. Journal of Monetary Economics, 47(3), 523–544. 

Kuttner, K. N. (2018). Outside the Box: Unconventional Monetary Policy in the Great 

Recession and Beyond. Journal of Economic Perspectives, 32, 121-146. 

Laver, M., Benoit, K., & Garry, J. (2003). Extracting Policy Positions from Political 

Texts Using Words as Data. American Political Science Review, 97(2), 311–331. 

Loughran, T., & McDonald, B. (2014). Measuring Readability in Financial Disclosures. 
Journal of Finance, 69(4), 1643–1671. 

 



- 38 - 

Lucca, D. O. & Trebbi, F. (2011). Measuring Central Bank Communication: An Auto-
mated Approach with Application to FOMC Statements (NBER Working Paper No. 

15367). 

MacKinlay, A. C. (1997). Event Studies in Economics and Finance Event Studies in 

Economics and Finance. Journal of Economic Literature, 35(1), 13–39. 

McEwen, R. A., & Hunton, J. E. (1999). Is Analyst Forecast Accuracy Associated with 

Accounting Information Use? Accounting Horizons, 13(1), 1–16. 

McLaughlin, G. H. (1969). SMOG Grading—A New Readability Formula. Journal of 

Reading, 12(8), 639–646. 

Miller, B. P. (2010). The Effects of Reporting Complexity on Small and Large Investor 
Trading. Accounting Review, 85(6), 2107–2143. 

Nakamura, E., & Steinsson, J. (2018). High Frequency Identification of Monetary Non-

Neutrality. Quarterly Journal of Economics, 133(3), 1283–1330. 

Powell, J. (2018a). December 18–19, 2018, FOMC Meeting Press Conference. 

Powell, J. (2018b). June 12–13, 2018, FOMC Meeting Press Conference. 

Praet, P. (2017). Communicating the Complexity of Unconventional Monetary Policy 

in EMU. In 2017 ECB Central Bank Communications Conference. November 15, 

2017. Frankfurt am Main, Germany. 

Rosa, C. (2008). Talking Less and Moving the Market More: Is this the Recipe for 

Monetary Policy Effectiveness ? Evidence from the ECB and the Fed (Centre for 

Economic Performance, London School of Economics and Political Science No. 

855). London, UK. 

Rosa, C. (2011a). The Validity of the Event-Study Approach: Evidence from the Im-

pact of the Fed’s Monetary Policy on US and Foreign Asset Prices. Economica, 

78(311), 429–439. 

Rosa, C. (2011b). Words that Shake Traders. The Stock Market’s Reaction to Central 

Bank Communication in Real Time. Journal of Empirical Finance, 18(5), 915–934. 

Senter, R. J., & Smith, E. A. (1967). Automated Readability Index. Cincinnati Univer-
sity, Ohio. 

Siklos, P. L. (2013). Centre for Applied Macroeconomic Analysis The Global Financial 

Crisis and the Language of Central Banking : Central Bank Guidance in Good 
Times and in Bad (Centre for Applied Macroeconomic Analysis No. 58/2013). Can-

berra, Australia. 

Smales, L. A., & Apergis, N. (2017a). Does More Complex Language in FOMC Deci-

sions Impact Financial Markets? Journal of International Financial Markets, Insti-
tutions and Money, 51, 171–189. 

 



- 39 - 

Smales, L. A., & Apergis, N. (2017b). Understanding the Impact of Monetary Policy 
Announcements: The Importance of Language and Surprises. Journal of Banking 

& Finance, 80, 33–50. 

Smith, M., & Taffler, R. (1992). Readability and Understandability: Different Measures 

of the Textual Complexity of Accounting Narrative. Accounting, Auditing & Ac-
countability Journal, 5(4), 84–98. 

Stigler, G. J. (1961). The Economics of Information. Journal of Political Economy, 

69(3), 213–225. 

Woodford, M. (2003). Interest and Prices: Foundations of a Theory of Monetary Policy. 

Princeton: Princeton University Press. 

You, H., & Zhang, X. J. (2009). Financial Reporting Complexity and Investor Underre-

action to 10-k Information. Review of Accounting Studies, 14(4), 559–586. 

 

  



- 40 - 

Appendix 

Table A1 

ECB’s GCM press conferences included in the data sample.  

No. Date UMPM disclosure (predominant) 

1 07 May 2009 Asset Purchase Programme 

2 04 Jun 2009 Asset Purchase Programme 

3 06 Aug 2009 Swap Agreement 

4 03 Dec 2009 Forward Guidance 

5 04 Mar 2010 Allotment Policy 

6 10 Jun 2010 Allotment Policy 

7 02 Sep 2010 Allotment Policy 

8 02 Dec 2010 Allotment Policy 

9 03 Mar 2011 Allotment Policy 

10 09 Jun 2011 Allotment Policy 

11 04 Aug 2011 Allotment Policy 

12 06 Oct 2011 Asset Purchase Programme 

13 03 Nov 2011 Asset Purchase Programme 

14 06 Jun 2012 Allotment Policy 

15 02 Aug 2012 Asset Purchase Programme 

16 06 Sep 2012 Asset Purchase Programme 

17 06 Dec 2012 Allotment Policy 

18 02 May 2013 Allotment Policy 

19 05 Jun 2014 Allotment Policy 

20 03 Jul 2014 Allotment Policy 

21 04 Sep 2014 Asset Purchase Programme 

22 02 Oct 2014 Asset Purchase Programme 

23 22 Jan 2015 Asset Purchase Programme 

24 10 Mar 2016 Asset Purchase Programme 

25 21 Apr 2016 Asset Purchase Programme 

26 02 Jun 2016 Asset Purchase Programme 

27 21 Jul 2016 Forward Guidance 

28 08 Sep 2016 Forward Guidance 

29 20 Oct 2016 Forward Guidance 

30 08 Dec 2016 Asset Purchase Programme 

31 19 Jan 2017 Asset Purchase Programme 

32 09 Mar 2017 Forward Guidance 

33 27 Apr 2017 Forward Guidance 

34 08 Jun 2017 Forward Guidance 
 

Notes: ECB’s GCM press conferences sampled following the 2008 financial 
crisis (from May 2009 onward), when the ECB started conducting UMPM 
on a recurring basis, apparent by the announcement of ECB’s first covered 

bond purchase programme on 07 May 2009, and covering the period until 
June 2017. Limitation to press conferences where details on UMPM are 
disclosed, i.e., details on Asset Purchase Programmes, Swap Agreements, 

Allotment Policy, and/or Forward Guidance. 
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