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 These slides represent the views of the author alone and not the Central Bank of Ireland or Eurosystem 
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Motivation  

  Last 20 years – central bank communication has been a major talking point. 

 Prior to 2000s, barely any discussion, but since then growth in this field has been exponential. 

 Graph from McMahon and Hansen (2015) 
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Motivation  

 Communication continues to be discussed as a monetary policy tool itself. 

 Issue – how do we measure the impact of communication? 

Most central bank communication is released alongside new other information. 

Governing Council speeches are released alongside interest rate decisions. 

Other speeches are released alongside macroeocnomic projections.  

How can we measure the impact of communication when there is such muddled information? 

 

 In turn – we may get a net effect of communication, but what precisely drives this? What are the 

mechanisms? 
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Contribution and Literature 

  This paper focuses on the mechanisms through which central bank communication can have an impact on 

markets. 

1. Use quantitative measures to “measure” the text contained in ECB governing council speeches. 

A. Conventional sentiment measures. 

B. New novel method of measuring CB communication (hawkish or dovish?). 

C. Complement this with an LDA Approach to measure the content. 

2. Exploit the staggered nature of ECB communication 

A. ECB press conference takes place forty five minutes after monetary policy decision announced. 

B. Use changes in asset prices before and after the press conference alongside the above measures! 

C. Extract a clean communication effect => Combine event study literature with computational 

linguistics techniques. 
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Results 

 Measurement: 

 Traditional measures of “sentiment” are quite noisy => Motivates a monetary policy specific measure. 

 The created “Hawk-Dove Index” tracks market expectations of both future monetary policy and current 

economic expectations quite well. 

New measure functions well as a measure of market tilt at the zero lower bound! 

 

Impact 

A positive effect of more “hawkish” language on stock markets is noted.  

Suggests that markets interpret language signalling a monetary policy tightening as being indicative of the 

central bank having “positive information”. 

Stronger effect is present pre “formal forward guidance” by the ECB. 
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Literature 

  Three broad strands of literature: 

1. Indirect measures of communication exploiting patterns in high frequency data. 

Gurkaynak et al. (2005 ) Ehrmann and Fratzscher (2009) Goodhead and Kolb (2018) , Whelan et al. 

(2017), Altavilla et al. (2019), Kaerssenfischer (2019). Nakamura and Steinsson (2013), Jarocinski and 

Karadi (2018). 

2. Manual coding of central bank text to measure content of interest. 

Ehrmann and Fratzscher (2009), Rosa and Varga (2007) 

Manual coding of central bank text to measure content of interest. 

3. Techniques from computational linguistics for automated text classification. 

McMahon and Hansen (2015, 2017, 2018), Tobback et al. (2017) . Jegadeesh and Wu (2018) . Tadle 

(2019) 
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Methodology and Empirical Approach 

 Object of Study – ECB Press Conference. 

 Sample: 221 Governing Council Meetings 

 3rd November 1998 – 10th April 2019 

 ECB monetary policy decisions are published at 13:45 CET on the second day of the Governing Council meeting. 

 Press conference begins afterwards at 14:30 CET. Consists of two key parts: 

1. Introductory Statement. Outlines the rationale behind the ECB’s interest rate decision. Consists of: 

 Decision Rationale. (Interest Rates, APP, TLTRO info etc.). Contained explicit forward guidance from July 2013. 

 Economic Analysis. Information on GDP, HICP, unemployment etc. From June 2004, 4 a year contained 

information on forecasts. 

 Monetary Analysis 

 Structural reforms and fiscal policies. 

2. Questions and Answers. Much broader – used to clarify decision information. 

 Data mined from ECB website and pre-processed 
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Measuring Tone 

AFINN Dictionary – Nielsen (2011). 

Not tailored towards finance. Useful, however, as it can deal with the strength of sentiment. 

 Takes a list of 2477 words and gives them a score of -5 (highly negative) to +5 (highly positive).  

 Takes a running total to get a total positive and negative score. 

 For each Governing Council speech at time 𝑡, we calculate 

𝐴𝐹𝐼𝑁𝑁𝑡 =
𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑆𝑐𝑜𝑟𝑒𝑡 − 𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒𝑆𝑐𝑜𝑟𝑒𝑡

𝑊𝑜𝑟𝑑𝐶𝑜𝑢𝑛𝑡𝑡
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Measuring Tone 

Alternative approach: Loughran-McDonald Dictionary (Loughran and McDonald, 2011) 

 Tailored towards finance.  

Consider the sentence “the tax agency reduced their liabilities” 

Negative in AFINN, but neutral here! 

We get measures of “positive”, “negative” and “uncertain” sentiment using this wordlist. 

 For each Governing Council speech at time 𝑡, we calculate 

𝐿𝑜𝑢𝑔ℎ𝑟𝑎𝑛𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑡 =
𝑁𝑢𝑚𝑏𝑒𝑟𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑇𝑒𝑟𝑚𝑠𝑡

𝑊𝑜𝑟𝑑𝐶𝑜𝑢𝑛𝑡𝑡
 

 

With analogous calculations for negative, uncertain and “net polarity” (positive – negative). 

Applied to ECB speeches by Schmelling and Wagner (2019) – method only concentrates on changes in 

negative terms between Governing Councils… 
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Descriptive Results – Sentiment Measures 
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Hawk-Dove Index 

Adapted from Tadle (2019). 

 Tailored towards monetary policy in particular. 

Consider the sentence “the likelihood of a recession has fallen” 

We need to control for this. Use a new monetary policy dictionary. 

Create a list of “hawkish” and “dovish” terms.  

Create a list of “positive” and “negative” terms. 

 

 These terms were identified from a wide range of monetary policy specific statements! (Most of us know 

central bankers use slightly different language to the rest of the world!). 

 

 

  

Word List 
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More formally: 

Algorithm splits the document into sentences. 

 The algorithm checks the number of (i) hawkish and (ii) dovish terms in a sentence. 

 If the number of hawkish terms is greater than the number of dovish terms, this gets a base score of being 

“hawkish” and vice versa. Otherwise the sentence is classed as neutral. 

Next, the polarity of the sentence is checked.  

 If the number of positive terms exceeds the number of negative terms, then keep the classification of the 

above, otherwise, if the sentence is negative, a “hawkish” base sentence, is classified as dovish. 

 

 To illustrate….. 
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Hawk-Dove Index 

Consider the following, with hawkish terms in blue, dovish terms in orange, positive terms in green and 

negative in red. 

1. Growth in inflation has increased 

2. Growth in inflation has fallen 

3. The risk of recession is elevated 

4. The risk of recession has fallen 

 

 

 

 

  



15 

Hawk-Dove Index 

 Formally, let 𝑠𝑒𝑛𝑡𝑖,𝑡 be the “sentiment score” of “sentence i” in document t. 

 Let 𝑝𝑜𝑠𝑖,𝑡 𝑛𝑒𝑔𝑖,𝑡 , ℎ𝑎𝑤𝑘𝑖,𝑡, 𝑑𝑜𝑣𝑒𝑖,𝑡 be the number of words in each sentence in each given category.  

 Let K denote the number of sentences in each document which have at least one hawkish or dovish term. 

Other sentences are deemed non informational 

 Then: 
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Descriptive Results – Hawk-Dove Index 
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Descriptive Results – Hawk-Dove Index 

 

 

  

• Relative R-square values as expected: 

• HawkDoveIndex>>Loughran>>AFINN 

• Particular difference can be seen for ZEW Scores! 
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Measuring topic – Latent Dirichlet Allocation 

Now that we have measures of tone, how can we measure the topical content of ECB speeches? 

 Large amount of data – how can we get a quantitative measure of the variation in the proportion of topics 

dedicated to certain topics? 

We could manually pick keywords…. But this is highly sensitive to bias from the list creator. 

 Topic modelling provides a solution – Latent Dirichlet Allocation (Blei et al., 2003). 

 

We divide each Governing Council speech into paragraphs. These create our corpus of documents. We have 

“n=9412” documents. 

Each of these is analysed to check for words which commonly occur together. Words which commonly occur 

together are grouped together as “topics”.  

 

 

  



19 

A Sample Topic  

  



20 

Descriptive Results – Topics 
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Event Study Approach 

  

Uses a new dataset put forward by Altavilla et al. (2019) – the “EA-MPD” database. 

 Looks at changes in asset prices in the interval just before the press conference to just after the press conference. 

Crucially, this is free of any monetary policy decision – the decision is taken independently an hour before the press 

conference. We see a pure informational effect. 

We have 5 variables of interest: 

 The eurostoxx index 

 The SX7E Index of bank stocks 

EUR USD Exchange Rate 

EUR GBP Exchange Rate 

OIS 1Y Interest Rate Swaps 
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Event Study Approach 

  

Δ𝑀𝑎𝑟𝑘𝑒𝑡𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑡 = 𝛽0 + 𝛽1𝐻𝑎𝑤𝑘𝐷𝑜𝑣𝑒𝑆𝑐𝑜𝑟𝑒𝑡 + Ω𝑋𝑡 

 

Where 𝑋𝑡 is a vector of control variables. 

We also look at topic and other tone measures. 
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Results 

  

 ***,**,* denotes significance at 1,5 and 10% levels respectively. 

Appears to be some baseline effect on stocks! Significant at 1% level. 

Moreover, the relevance of our measure is further motivated by the lack of response of conventional sentiment 

measures. 

Average movement over the course of the press conference is 0.05 percentage points – a movement on 

HawkDoveScore of 10 points is equivalent to this. A non trivial effect. 
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Results - Topics 
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Robustness – Additional Controls 

  

 Add Controls for the following: 

 Change in the DFR rate in the prior announced decision 

 Binary variable for if projections were released 

 The change in inflation and GDP forecasts 

 Monetary policy shock estimate (calculated using method of Altavilla et al., 2019). 

 Topical Content 

 Interaction between the Hawk-Dove Index and monetary policy shock. 
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Robustness – Market Variables 

  

 Final column controls for topics 

Remains positive and significant.  

No evidence of an interaction 

with the shock series! 

Results Similar for SX7E 
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Robustness – Forward Guidance 

  

ECB Introduced explicit forward guidance in 2013. 

 This may have mitigated the effects of “communication surprises” 

ECB policy became to be more clear with information – as such the press conference content should not 

have surprised as much – clearer consistent communication. 

Expect stronger effects before forward guidance. 
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Robustness – Before Forward Guidance 

  

Stronger and more significant positive reactions of the 

stock market variables 

Monetary policy shocks had more of an effect – 

significant negative interaction between shocks 

hawkdove index for Eurostoxx – suggests that if the tone 

of the press conference was hawkish, but there was a 

dovish surprise, the impact is more positive, and vice 

versa. Less of an effect if there is a “hawkish surprise” 

with “hawkish tone”. 

Currency responses are also interesting – currency 

appreciates during a tightening, and “hawkish” language 

reinforces this effect. This is as expected, but 

interestingly does not appear post forward guidance. 
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Robustness – During Explicit Forward Guidance 

  

 Tone becomes insignificant 

Only item that matters are “shocks”.  

Seems to suggest that clear guidance had the desired 

effects – tone anticipated by markets and a lot more 

managed. 
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Summary 

  

 I present a new measure of the tone of ECB statements, and a way of modelling the topical content. 

 This measure of hawkishness and dovishness is consistent with market interpretations of the current ECB 

policy stance, as well as current assessments of economic conditions. 

More hawkish sentiment is associated with positive stock market reactions. 

 This effect is stronger before explicit forward guidance was adopted by the ECB. 

Effects are stronger if they oppose the direction of the “monetary policy shock” observed as a result of the 

prior interest rate decision. 

More hawkish tone reinforces the currency appreciation effect of a tightening shock, but only prior to 

2013. No evidence of an effect thereafter. 
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ANNEX 
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Hawk-Dove Index 
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Hawk-Dove Index 

  

Word List 
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Measuring topic. 

 When measuring topic, further preprocessing steps were taken: 

1. A list of common stopwords were dropped from the text (the, and, or etc. – list of English stopwords taken from the 

Quanteda R package). 

2. A list of ECB stopwords were removed: Duisenberg, Noyer, Draghi, Trichet, said, see, regard, fact, mention, 

particular, time, know, look, also, number, since, m, month, January, February, March, think, one, discuss, April, 

May, June, July, August, September, October, November, December, way, now, want, first, Ladies, Gentlemen, 

today, here, ladies, gentlemen, question, disposal, questions, answer, answers, let, welcome, statement, press, 

second, report, take, say, clear, go, can, point, just, discussion. 

3. Remove all punctuation. 

4. Each press conference is split into paragraphs. This is our unit of analysis for topic. 

5. Common n-grams are identified and treated as a single word. For example “asset purchase programme” would be 

read as “asset_purchase_programme”. Full list on next slide. 

6.  The document is stemmed – words with common roots are matched. For example “inflation”, “inflationary” would 

both be coerced to their stem word “inflat”. 
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Measuring topic. 

We identify 12 distinct topics – the number of topics is, however, a user defined input. As such, a tradeoff has 

to be made between interpretability of topics and the sheer amount of them. 12 is consistent with other LDA 

applications to monetary policy. 

Once topics are identified, each paragraph is given a probability of belonging to a given estimated topic. As 

such, for each paragraph 𝑑 in press conference 𝑡, the probability of it belonging to topic 𝑖 is defined as Θ𝑖,𝑑,𝑡.  

 For each press conference we thus calculate: 

 

 

 

Where D is the number of paragraphs in a given document, and WC denotes wordcounts. Scaling by the 

second term allows us to control for the relative prominence of a paragraph in a document. 
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Measuring tone of topic 

As an additional exercise, we calculate the tone of a given topic in each Governing Council speech. 

 Let 𝑞={positive, negative, net polarity, uncertain}  as defined under the Loughran-McDonald dictionary. We 

thus calculate the topic tone as being: 

 

 

 

 

Where 𝑊𝑜𝑟𝑑𝐶𝑜𝑢𝑛𝑡𝑑,𝑡,𝑞 is the total number of words in a given category q in paragraph d in press conference t. 

We weight these by the topic probability assigned to each given paragraph to give a Topic Tone score for 

topic 𝑖 in each Governing Council Speech. 
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Descriptive Results – Topics 

  

1. Econ 

Analysis 

2. Structural 

Reforms 

3. MPOL Info 4. Monetary 

Analysis 

5. Admin 6. Financial 

Markets 

euro_area euro_area decis m governing_council risk 

continu structural_reform monetary_polici rate ecb project 

remain countri governing_council loan meet euro_area 

quarter growth measur growth euro growth 

econom need oper continu member relat 

expect competit decid credit confer uncertainti 

support economi rate increas s outlook 

price_st market interest_r remain vice-presid develop 

medium_term increas taken corpor outcom broad 

assess product continu non-financi presid assess 



39 

Descriptive Results – Topics 

  

7. Price 

Information 

8. Global Macro 9. Price 

Stability 

10. Fiscal 

Consolidation 

11. APP 12. MPOL Info 

(2) 

price import price_st countri bank year 

inflat respons regard govern bond certain 

increas economi deliv stabil ecb well 

expect level market euro_area programm differ 

effect us observ fiscal condit go 

remain regard rate pact market last 

month market us growth credit actual 

year europ figur posit risk come 

energi cours decis fiscal_polici issu thing 

current world consid implement govern now 
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Descriptive Results – Tone of Topics 
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Descriptive Results – Tone of Topics 
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Descriptive Results – Topics 
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Results 
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Robustness – Market Variables 

  

Return 


