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Abstract

:

This research analyzes the speeches and interviews of high-level European Central Bank decision makers from 1997 to 2021 to identify clusters of prominent topics. Transparency is a crucial aspect of modern monetary policy, and public speeches and interviews by central bankers play a vital role in achieving it. Our study employs structural topic modeling to compare the prevalence of topics during the Global Financial Crisis, pandemic crisis, and periods of heightened inflation. Additionally, we explore the impact of central bank independence on official rhetoric.
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1. Introduction


Public speeches and interviews delivered by high-ranking officials are essential communication tools for conveying the policy decisions and intentions of modern central banks. In this study, we aim to uncover clusters of prominent topics contained in the speeches and interviews delivered by central bankers participating in key decision-making bodies of the European Central Bank (ECB) during the 1997–2021 period. These speeches are widely regarded as aggregators of quantitative and qualitative analysis by supreme monetary institutions concerning macroeconomic developments, the monetary policy stance, and the soundness of the financial system (e.g., Petropoulos and Siakoulis 2021).



Our central research objective is to identify top topics in European central bankers’ speeches and interviews, assess correlations among topics, and formulate policy recommendations for designing more effective forward guidance and enhancing the credibility of monetary policy. More specifically, our research goals are to: (1) identify topic prevalence and content during the 2008 Global Financial Crisis 2008, the SARS-CoV II pandemic crisis (2020–2021), and various periods of heightened inflation; (2) investigate whether there is a systematic difference in topic prevalence between more independent and less independent central banks; and (3) draw policy-relevant conclusions for designing forward guidance and enhancing the credibility of central banks.



To achieve these goals, we employ a text mining technique, specifically structural topic modeling, to uncover clusters of main topics in central bankers’ speeches during the 1997–2021 period and various sub-periods of interest. Contrary to the naïve expectation that monetary policy tightening will be a widely exploited topic during periods of higher inflation, structural topic modeling offers a more systematic and nuanced assessment of the central topics covered, identification of clusters of topics, and their relative importance during different sub-periods.



In sum, this study contributes to the rapidly growing empirical literature on central bank communication and transparency by combining quantification through central bank transparency indices and text mining techniques to identify policy concerns, decisions, and intentions. Our analysis highlights the value of these methods in understanding central bank communication and transparency, offering valuable insights for policymakers, financial markets, and researchers.



Subsequently, we will commence with the literature review, followed by outlining the empirical strategy and data collection. The model calibration, results, and conclusion will be presented thereafter.




2. Literature Review


Central bank transparency was initially a vague concept, with Issing (2005) broadly defining it as an explanation of monetary policy decisions to the public. Geraats (2002, p. 533) later conceptualized transparency as “the absence of asymmetric information between monetary policymakers and other economic agents”, emphasizing the reduction of uncertainty as the primary benefit of transparency. According to the ECB, transparency implies that “the central bank provides the general public and the markets with all relevant information on its strategy, assessments, and policy decisions as well as its procedures in an open, clear, and timely manner”.



Empirical research (e.g., Geraats 2002; Eijffinger and Geraats 2006; Dincer et al. 2019) introduced a richer conceptual framework, encompassing several dimensions of central bank transparency: political, economic, procedural, policy, and operational transparency (a thorough theoretical review is provided by Geraats 2002). These aspects have been codified and monitored across countries over time.



Political transparency involves openness about policy objectives and institutional arrangements, clarifying the motives of monetary policymakers. This includes elements such as explicit inflation targets, central bank independence, and contracts. Economic transparency focuses on publishing economic information relevant to monetary policy decisions, including economic data, policy models, and central bank forecasts. Procedural transparency explains how monetary policy decisions are made, providing a description of the strategy and an account of policy deliberations through minutes and individual voting records. Policy transparency entails promptly announcing and explaining policy decisions and providing indications of likely future policy actions. Operational transparency is related to the implementation of monetary policy actions and addresses potential complications arising from control errors or unanticipated macroeconomic disturbances.



Dincer et al. (2022) show that the ECB’s transparency has considerably improved over time, particularly in economic and policy transparency (Figure 1). In this context, we argue that the Natural Language Processing (NLP) of public speeches and interviews of high-ranking ECB officials can provide valuable insights into the bank’s progress in enhancing transparency.



Central bank transparency has become an indispensable feature of modern monetary policy, with public speeches and interviews serving as essential components. Transparency imposes self-discipline on central banks, enhances credibility by anchoring inflation expectations, and increases predictability of monetary policy outcomes and actions. The art of managing private expectations has been recognized as a central feature of monetary theory (e.g., Morris and Shin 2002; Woodford 2005). The global trend towards greater central bank independence is widely considered a strong driving force of increased central bank transparency (e.g., Garriga 2016).



Our study connects two broad strands of empirical literature devoted to central bank communication and transparency. The first strand focuses on quantification through central bank or monetary policy transparency indices, measuring the degree of information disclosure (e.g., Geraats 2002, 2020; Dincer and Eichengreen 2014; Dincer et al. 2019, 2022). The second strand employs text mining techniques to identify policy concerns, decisions, and intentions (e.g., Masawi et al. 2014; Hansen and McMahon 2016; Hansen et al. 2018, 2019; Warin and Sanger 2020; Küsters 2022). Our contribution relates to the second strand of rapidly growing empirical literature exploring central bank communication from a computational linguistics perspective.



Central bank communication is critically important for the effectiveness of monetary policy. There is a voluminous and constantly growing body of literature on the topic (e.g., Coibion et al. 2019, 2022; Cortes et al. 2022, 2023; Gorodnichenko et al. 2023). In this context, Cortes et al. (2023) investigate the communication by the Federal Reserves, underscoring that it plays a global role and its monetary policy decisions affect other central banks and economies (Dedola et al. 2020). This strand of the empirical literature investigates the signaling channel of the monetary policy, which, in turn, is increasingly perceived as the ‘art of managing expectations’ of private agents.



To do so, text mining has been used to filter out the most important messages and signals in key speeches and interviews in the central banking world. Official monetary statements by central bankers have been studied in connection with stock market performance (e.g., Bennani 2019; Mathur and Sengupta 2019; Sapphasak 2019; Maqsood et al. 2020; Petropoulos and Siakoulis 2021), short-term interest rates or money markets (e.g., Hubert and Labondance 2017; Su et al. 2019), policy interest rates (e.g., Apel et al. 2022), crisis management (e.g., Kahveci and Odabaş 2016), forward guidance (e.g., Shapiro and Wilson 2021), and the measurement of central bank credibility (e.g., Warin and Sanger 2020), among others. More specifically, the study of Cortes et al. (2023) is particularly relevant in that it shows the content similarity of what is discussed in central bank communications and the manager-analyst dialogues in earnings conference calls.




3. Empirical Strategy and Data Collection


We propose the following empirical strategy to analyze the informational content of public speeches and interviews delivered by ECB’s high-ranking officials (presidents, vice-presidents, and other members of the Executive Board and of the Governing Council).



Public speeches and interviews delivered by high-ranking officials are essential communication tools for conveying the policy decisions and intentions of modern central banks. In this study, we aim to uncover clusters of prominent topics contained in the speeches and interviews delivered by central bankers participating in key decision-making bodies of the European Central Bank (ECB) during the 1997–2021 period. These speeches are widely regarded as aggregators of quantitative and qualitative analysis by supreme monetary institutions concerning macroeconomic developments, the monetary policy stance, and the soundness of the financial system (Petropoulos and Siakoulis 2021).



Our central research objective is to identify top topics in European central bankers’ speeches and interviews, assess correlations among topics, and formulate policy recommendations for designing more effective forward guidance and enhancing the credibility of monetary policy. More specifically, our research goals are to: (1) identify topic prevalence and content during significant economic events, such as the Global Financial Crisis (Bernanke 2004) and the pandemic crisis (Summers 2020); (2) analyze the relationship between economic conditions and the prominence of certain topics in speeches; and (3) uncover the differences in the topics emphasized by different ECB officials, based on their roles, backgrounds, or countries’ levels of central bank independence, as measured by Grilli et al. (1991).



To achieve these goals, we employ a text mining technique, specifically structural topic modeling (STM), to uncover clusters of main topics in central bankers’ speeches during the 1997–2021 period and various sub-periods of interest. We collected 2491 speeches and interviews and their metadata (date, speakers, title, and subtitles) from 7 February 1997 to 20 October 2021. This period covers much of the turbulent transition from the Great Moderation (Bernanke 2004) to the Secular Stagnation (Summers 2020). The data are gathered using an R-based program that interrogated the streaming Application Programming Interface (API) of the central bankers’ speeches database maintained by the Bank for International Settlements.



We preprocess the data by cleaning and tokenizing the text, removing stop words, and stemming or lemmatizing the words to reduce dimensionality. We then select an appropriate STM model and input parameters, such as the number of topics, prior distributions, and model assumptions. By integrating metadata, we can analyze the relationship between metadata and topics, identify trends, and uncover patterns in the speeches. We extract and interpret the identified topics by examining the most representative words for each topic, as well as analyzing the relationships between topics and metadata. We visualize the results using various tools, such as heatmaps, network graphs, or word clouds.



The first findings indicate that European central bankers have become more vocal over time, especially during periods of economic turmoil (Figure 2). The largest number of speeches and interviews are concentrated around significant economic events, such as the introduction of the euro, the aftermath of the Global Financial Crisis (Bernanke 2004), and the 2017–2018 period.



As shown in Figure 3, November emerges as the month when central bankers frequently deliver important messages to the public, while August is generally considered a low season for such communications. The high prevalence of speeches and interviews in November can be attributed to the need for central bankers to explain expectations and deliberations for the upcoming calendar year, providing guidance to the public and financial markets. In terms of the days of the week, speeches and interviews are typically scheduled either before or after the weekend, with very few instances taking place during the weekend itself. Interestingly, Monday appears to be the most preferred day for central bankers to address the general audience or financial markets, potentially setting the tone for the week ahead.



Table 1 presents the speaker count proportions for various ECB officials, showcasing the number of speeches and interviews each official has delivered and their corresponding proportion of the total speeches in the dataset.



Jean-Claude Trichet leads the list with 329 speeches and interviews, making up 13.2% of the total. Benoît Coeuré follows with 190 speeches and interviews, constituting 7.6% of the total. Mario Draghi is not far behind with 186 speeches and interviews, accounting for 7.5% of the total. Other notable speakers include Yves Mersch (6.5%), Gertrude Tumpel-Gugerell (6.3%), and Willem F. Duisenberg (6.3%).



The table highlights the distribution of communication activities among ECB officials. It demonstrates that certain officials, such as Jean-Claude Trichet and Mario Draghi, have played a more prominent role in communicating the ECB’s policy decisions and intentions to the public.



Jean Claude-Trichet holds the distinction of being the most communicative president of the ECB, as evident from Table 1. During Mario Draghi’s tenure, the vice-presidents and members of the Executive Board also played an active role in communication, as illustrated in Figure 4. Christine Lagarde, being a relatively recent ECB president during the period under study, is underrepresented in the sample. As her term progresses, it is expected that her communication frequency will increase, potentially altering the overall distribution of central bankers’ speeches and interviews.



Table 2 presents the number of speeches and interviews delivered by ECB officials from different countries, grouped into categories based on the level of central bank independence.



In Category 1, which represents countries with less independent central banks, Italy has the highest count proportion with 454 speeches and interviews, accounting for 18.2% of the total. This is followed by Spain (7.0%), Portugal (5.1%), and Greece (3.5%).



Category 2 includes countries with a moderate level of central bank independence. France has the highest count proportion in this group with 611 speeches and interviews, making up 24.5% of the total. Other countries in this category include Belgium (5.3%), Austria (6.3%), and Ireland (10%).



Lastly, Category 3 represents countries with the most independent central banks. Germany leads this group with 513 speeches and interviews, accounting for 20.6% of the total. Luxembourg contributes 6.5%, while Finland and the Netherlands have relatively lower proportions at 1.7% and 0.3%, respectively.



The table shows that countries with higher central bank independence (Category 3) tend to have a larger share of speeches and interviews. It also highlights the significant communication activities from countries like France, Italy, and Germany.




4. Model Selection and Calibration


In recent years, public speeches and interviews delivered by high-ranking officials have become a crucial means for central banks to communicate their policy decisions and intentions. Understanding the content of these communications is essential for anticipating policy directions and market expectations. To this end, we employ Structural Topic Modeling (STM) to analyze the speeches of European Central Bank (ECB) officials in order to uncover patterns, emerging themes, and their relation to economic conditions.



We compile a comprehensive dataset of speeches and interviews from high-profile European central bankers, sourced from Bank for International Settlements (2023). The data preprocessing involves cleaning the text, tokenizing, removing stop words, and stemming or lemmatizing words to reduce dimensionality. Moreover, we incorporate metadata, such as speaker information, dates, and economic indicators, to enhance the analysis.



STM, building on the tradition of probabilistic topic models like Latent Dirichlet Allocation and the Correlated Topic Model, is an innovative approach that incorporates arbitrary metadata into the topic model. This technique allows for summarizing unstructured text, discovering hidden topic clusters, and assigning probabilities of belonging to specific topics for each document. We use the stm package for our analysis.



Following a typical STM workflow, as illustrated in Figure 5, we estimate the STM after ingesting and preparing the data. Rapid estimation facilitates the evaluation, comprehension, and visualization of results. We select appropriate model parameters and iteratively refine the topic estimates until convergence. Once the identified topics are extracted, we interpret the most representative words for each topic and analyze the relationships between the topics and metadata. We also use various visualization tools, network graphs, or word clouds to display the results and explore patterns in central bankers’ communication.



Our STM-based analysis of high-profile European central bankers’ speeches and interviews holds significant implications for policymakers, financial markets, and researchers. By understanding trends and patterns in communication, market participants can better anticipate policy decisions, and policymakers can assess the effectiveness of their communication strategies.



The workflow for Structural Topic Modeling is a streamlined process involving four key steps. Initially, the algorithms read and process the text data, preparing it for further analysis. In the second step, the text is combined with relevant metadata to enrich the model’s understanding of the documents. Following this, the model estimates the topics present in the data and evaluates their statistical significance. Finally, the results are visualized, making them easier to conceptualize and interpret, thereby providing valuable insights into the underlying themes and patterns present in the text data.



4.1. Estimation with a Topical Prevalence Parameter


In this study, we incorporate the “category” variable (level of independence of a central bank in monetary policy) and the “day” variable (integer measure of days running from the first to the last day of a year) as covariates in the topic prevalence portion of the STM model applied to the ECB speeches and interviews data.



Topic prevalence captures the extent to which each topic contributes to a document, with each document being modeled as a mixture of multiple topics. Given that different documents come from various sources, it is reasonable to allow the prevalence to vary with metadata associated with document sources.



By incorporating the “category” variable, coded as “C1”, “C2”, or “C3”, and the “day” variable into the topic prevalence estimation, we can analyze how the central bank’s independence level and the time of year influence the topics discussed in speeches and interviews. This approach allows us to uncover patterns and trends related to the prominence of certain topics based on the central bank’s independence level and the day of the year, providing valuable insights for policymakers, financial markets, and researchers.




4.2. Model Search across Numbers of Topics


In the STM analysis, selecting the appropriate number of topics for a given corpus is crucial, though there is no definitive “right” answer. To address this issue, the searchK function provides a data-driven approach to choosing the number of topics by performing several automated tests and calculating various quantities of interest.



The searchK function calculates the held-out likelihood (Wallach et al. 2009) and performs a residual analysis (Taddy 2015) to help determine the number of topics. Additionally, it computes quantities of interest, such as the average exclusivity and semantic coherence (Roberts et al. 2019), which can further inform the selection process.



In our study, we estimated 10 to 20 topics for each STM model and compared the results based on the aforementioned criteria. To select the optimal number of topics, we followed a two-step process: (1) retain models with the minimum residual: by focusing on models with the lowest residuals, we aimed to reduce the error in the topic estimation and improve the model’s performance, and (2) choose the model with the maximum semantic coherence: from the models with minimum residual, we selected the one with the highest semantic coherence. This ensured that the topics generated by the STM model were meaningful and interpretable, which is crucial for effective analysis and communication of the results.



By following this approach, we were able to identify an optimal number of topics for our STM analysis that balanced the need for accurate topic estimation and meaningful interpretation of the results.




4.3. Topical Prevalence Contrast: Central Bank Independence


Visualizing metadata/topic relationships is a key advantage of the STM model, as it allows researchers to examine the connection between metadata variables and the estimated topics. In order to plot these relationships, users need to specify the variable of interest for calculating an effect.



The effect can be represented as the expected proportion of a document that belongs to a topic as a function of a covariate, or as a first difference type estimate, where topic prevalence for a specific topic is contrasted for two or more groups.



When the covariate of interest is binary or when users are interested in a particular contrast, the method = “difference” option is useful for plotting the change in topic proportion when shifting from one specific value to another (Roberts et al. 2019). In our analysis, we chose the independence of central banks in pursuing monetary policy as the covariate.



By employing the method = “difference” option, we can visualize how the topic prevalence varies between different levels of central bank independence. This enables us to better understand the relationship between central bank independence and the topics discussed in their speeches and interviews. As a result, we can gain valuable insights into the policy priorities and communication strategies of central banks with varying degrees of independence in the context of monetary policy.





5. Results


5.1. Entire Period (1997–2021)


In Figure 6 we can observe the diagnostic values for the different topic models we estimated, including the held-out likelihood and residual values for each number of topics. We also report the number of documents, words, and tokens removed by different thresholds during the preprocessing stage. This information helps assess the quality of the data and the appropriateness of the chosen model. For example, if the held-out likelihood does not increase significantly as we add more topics, it may suggest that the model is overfitting the data. Additionally, if the residual values are high, it may indicate that the model is not capturing all of the variation in the data.



Figure 7 presents the top topics discussed in the speeches and interviews of high-profile European Central Bank officials during the entire period under consideration (1997–2021). The figure shows the expected proportion of the corpus that belongs to each topic in Panel A. Panel B of the figure shows the correlations between the top topics.



The most used topics in the speeches and interviews during the entire period under consideration (1997–2021) were [T-18] monetary, policy, stability; [T-17] financial, bank, risk; [T-16] inflation, rate, policy; [T-9] euro, crisis, fiscal; and [T-12] growth, euro, countries. The corpus-level visualization is in terms of the expected proportion of the corpus that belongs to each topic (Figure 7, Panel A).



In terms of topic correlations, [T-18] monetary, policy, stability is intertwined with [T-13] market, bank, liquidity, and [T-14] rate, inflation, policies, which, as a larger cluster of topics, is also correlated with [T-6] bank, financial, capital (Figure 7, Panel B). These four topics are connected via [T-17] financial, bank, risk and [T-9] euro, crisis, fiscal, with [T-5] European, Union, Europe, and [T-18] monetary, policy, stability, cutting to the core of the ECB’s mandate.



Figure 8 shows the word clouds of the top five topics discussed in the speeches and interviews of high-profile European central bankers during the period of 1997–2021. The size of each word represents its frequency within the topic. The top five topics are “monetary, policy, stability” (T-18), “financial, bank, risk” (T-17), “inflation, rate, policy” (T-16), “euro, crisis, fiscal” (T-9), and “growth, euro, countries” (T-12). The word clouds provide a visual representation of the most frequently used words in each topic, giving insights into the main themes discussed by the central bankers.



Figure 9 provides histograms of the top topics discussed in the speeches and interviews during the period of 1997–2021, after removing the frequently used definite and indefinite articles. The histograms show the frequency of each of the top topics, providing an overview of the most prevalent themes discussed by high-profile European central bankers. The most frequently discussed topics during this period were related to monetary policy and stability, financial risks and banks, inflation rates and policies, the euro crisis and fiscal issues, and growth and countries in the eurozone. The histograms highlight the significance of these topics in the communication of the European Central Bank officials over the years.



Figure 10 presents the results of the topical prevalence contrast analysis, which investigates the topical content of speeches in relation to the degree of central bank independence (low, medium, or high) in monetary policy. The analysis compares the expected proportion of each topic across the three categories of central bank independence and highlights the topics that are more prevalent in one category compared to the others. These results provide insights into how the level of central bank independence affects the topics discussed in ECB officials’ speeches and interviews.



The semantic analysis of the speeches and interviews of high-profile European central bankers reveals interesting insights into the relationship between the level of central bank independence and the topics discussed. The analysis shows that the most frequently used topic [T-18], monetary, policy, stability, is used more often by highly independent central banks (C3) than by less independent central banks (C2 and C1). This suggests that more independent central banks are more likely to use stability topics in their official rhetoric to communicate their commitments and manage private sector expectations.



In contrast, the top topic [T-17], financial, bank, risk, and the topic [T-14] rate, inflation, policy are more frequently discussed by officials of less independent central banks. This suggests that top officials of less independent central banks tend to focus more on monetary tools and policies, while high-profile bankers of more independent central banks tend to discuss monetary objectives more.



However, it should be noted that the extent to which central bank independence affects the degree of fulfillment of main objectives is a complex issue that requires further investigation. The results presented in this study provide a starting point for exploring the relationship between central bank independence and the topics discussed by high-profile European central bankers.




5.2. The Global Financial Crisis (2008) and the Pandemic Crisis (2020–2021)


In the context of the pandemic crisis, there was a shift towards topics related to monetary policy, stability, and economic recovery, with increased attention paid to growth, eurozone countries, and fiscal policies (Figure 7). The pandemic crisis has affected economies globally, and the speeches and interviews of European central bankers reflect the focus on addressing the economic challenges and providing stability during uncertain times. The shift towards discussing growth and fiscal policies suggests a shift towards a more expansionary monetary policy to support economic recovery. The analysis of semantic changes during crises highlights the importance of monitoring the communication of central bankers in response to changing economic conditions and crises.



Figure 11 shows the expected proportions of the top topics during the 2008 Global Financial Crisis, a period marked by significant economic challenges and financial instability. The analysis highlights the prevalence of topics related to financial risks, market volatility, and the stability of the financial system. Specifically, topics such as [T-17] financial, bank, risk, [T-13] market, bank, liquidity, and [T-6] bank, financial, capital were more prevalent during this period, indicating the increased attention given to financial risks and the stability of the banking system. In contrast, topics related to European integration ([T-5] European, Union, Europe) and inflation ([T-16] inflation, rate, policy) were less-addressed topics in bankers’ speeches and interviews. Overall, Figure 11 provides insight into the changes in the rhetoric of European central bankers during a significant economic crisis.



The importance of risks was highlighted in an interview by Mr. Jean-Claude Trichet, President of the European Central Bank, for Süddeutsche Zeitung on 29 April 2009, emphasizing that: “the quantity of risk and the price of risks were underestimated in global finance. Spreads were very low, risk premia were abnormally meagre, and volatility was very modest. This called for a market correction, and we asked market participants to prepare for that market correction” (Trichet 2009). This quote from Mr. Jean-Claude Trichet highlights the importance of risks in the global financial system during the 2008 Global Financial Crisis. Mr. Trichet notes that the quantity and price of risks were underestimated, and that there was a need for a market correction. He also mentions that market participants were asked to prepare for the correction. This quote underscores the importance of monitoring risks in the financial system and the need for regulators and policymakers to take action to mitigate them.



Figure 12 illustrates the topical prevalence contrast during the 2008 Global Financial Crisis, comparing the expected proportion of each topic across the three categories of central bank independence in monetary policy. The analysis highlights the topics that are more prevalent in one category compared to the others, providing insights into how the level of central bank independence affects the topics discussed in ECB officials’ speeches and interviews during this crisis period. The most notable difference is the prevalence of the [T-17] financial, bank, risk topic, which is more prevalent in the speeches and interviews of less independent central banks (C2 and C1) compared to more independent central banks (C3). This suggests that during the crisis, less independent central banks were more focused on financial risks and the stability of the banking system. In contrast, topics related to [T-18] monetary policy and stability and [T-16] inflation, rate, policy) were more prevalent in the speeches and interviews of more independent central banks (C3). Overall, Figure 12 provides insights into how the level of central bank independence can influence the topics discussed during a significant economic crisis.



We also accentuate the important role of the ECB during the pandemic crisis, as evidenced by the relatively high position of the topic monetary, Council, and ECB. The pandemic-induced recession required unconventional and unprecedented support from the monetary policy. Central banks shouldered the burden of the crisis by providing liquidity support. It is not surprising, therefore, that policy, support, and pandemic; policy, conditions, monetary; and policy, rate, monetary were the most frequently used topics in European central bankers’ speeches and interviews. The major concerns were neatly addressed by Philip Lane, member of the Executive Board of the European Central Bank in August 2020: “The nature of the pandemic shock called for an extraordinary policy response. From the outset, there were three challenges for the ECB: (i) to stabilise markets; (ii) to protect credit supply; and (iii) to neutralise the pandemic-related downside risks to the inflation path. Tackling the first pair of challenges is needed in order to achieve the inflation aim, since it is problematic to run an effective monetary policy under conditions of market instability or a credit crunch” (Lane 2020).



The crisis was also perceived as an opportunity. Central bankers’ speeches and interviews linked the pandemic crisis to the opportunities to tackle topics as green, market, investment as well as climate, change, risk.



Figure 13 displays the expected proportions of the top topics during the pandemic crisis period (1st February 2020–20th October 2021). The analysis shows a shift towards topics related to monetary policy, stability, and economic recovery, with increased attention given to growth, eurozone countries, and fiscal policies. The most frequently used topics during this period were related to policy support and pandemic, policy conditions and monetary, and policy rate and monetary. This indicates that European central bankers were focused on addressing the economic challenges and providing stability during the uncertain times brought about by the pandemic. The analysis of expected topic proportions during pandemic times highlights the important role of central banks in providing support during economic crises and the need for monitoring their communication during such periods.



The most frequently used topics during this period were related to policy support and pandemic, policy conditions and monetary, and policy rate and monetary. This indicates that European central bankers were focused on addressing the economic challenges and providing stability during the uncertain times brought about by the pandemic. The analysis of expected topic proportions during pandemic times highlights the important role of central banks in providing support during economic crises and the need for monitoring their communication during such periods.



Figure 14 displays the results of the topical prevalence contrast analysis during the pandemic crisis, comparing the expected proportion of each topic across the three categories of central bank independence in monetary policy. The analysis highlights the topics that are more prevalent in one category compared to the others, providing insights into how the level of central bank independence affects the topics discussed in ECB officials’ speeches and interviews during the pandemic crisis. The figure shows comparisons between C1 and C2, C1 and C3, and C2 and C3.



The results reveal that topics related to monetary policy, such as [T-18] monetary, policy, stability, and [T-14] rate, inflation, policy, were more prevalent in the speeches and interviews of officials from more independent central banks (C3) compared to less independent central banks (C1 and C2). In contrast, topics related to financial risks, such as [T-17] financial, bank, risk, and [T-13] market, bank, liquidity, were more prevalent in the speeches and interviews of officials from less independent central banks (C1 and C2) compared to more independent central banks (C3). These results suggest that central bank independence plays a significant role in shaping the topics discussed in ECB officials’ speeches and interviews during crises, such as the pandemic crisis.




5.3. Periods of Heightened Inflation


We identify episodes or periods of heightened inflation by using the monthly inflation rates that are one standard deviation or more above the long-term average inflation rate for the 1997–2021 period. The speeches and interviews delivered during these periods are focused on [T-2] inflation, price, rate; [T-8] climate, ECB, policy; and [T-12] policy, euro, fiscal (Figure 15). To illustrate the defining spirit of those periods, we refer to the remarks by Ms. Christine Lagarde, President of ECB, in a speech delivered on 13 June 2020: “Dealing with uncertainty about the outlook is the task of stabilisation policies, and here the ECB will continue to take all necessary steps within our mandate of price stability—for all euro area citizens in all parts of the euro area” (Lagarde 2020).



Figure 15 displays the expected topic proportions during periods of heightened inflation, identified by monthly inflation rates that are one standard deviation or more above the long-term average inflation rate for the 1997–2021 period. The analysis highlights the prevalence of topics related to inflation rates and policies, climate change and ECB policy, and policy and fiscal issues in these speeches and interviews. The focus on inflation is expected during these periods, as central banks typically prioritize price stability. However, there is also a notable shift towards discussing the role of fiscal policy in addressing inflation and the need for monetary policy tools, such as interest rates, to manage inflationary pressures.



A notable semantic change is the refocus towards monetary policy tools (“rates”) and the need for the fiscal policy to also shoulder the burden of the crisis. In terms of topic prevalence contrast, we underline that more independent central banks are more inclined (compared to less independent ones) to discuss risks and climate changes and the role of ECB, even in periods of higher headline inflation rates (Figure 15).



Figure 16 displays the topic prevalence contrast during periods of heightened inflation for the various category comparisons C1 and C2, C1 and C3, and C2 and C3. The analysis highlights the prevalence of topics related to inflation, price, and rate during these periods, indicating the increased attention given to maintaining price stability. In addition, the topics of climate, ECB, and policy and policy, euro, and fiscal were also prevalent, indicating the importance of addressing climate change and the role of fiscal policy in maintaining stability during periods of heightened inflation.



The results of the topic prevalence contrast analysis also show that more independent central banks (C3) were more likely to discuss risks, climate changes, and the role of the ECB during periods of heightened inflation compared to less independent central banks (C1 and C2). This suggests that more independent central banks may have a broader perspective on the factors that contribute to maintaining stability during times of economic turbulence. Overall, Figure 16 provides insight into the differences in the communication of European central bankers during periods of heightened inflation, based on the level of central bank independence.




5.4. Limitations of the Research


We performed a thematic analysis of the ECB communication without searching for a specific pre-specified theme. This agnostic approach does not focus on pre-defined structural topics. On the other hand, the sample period of the analysis is information-rich precisely for comprising two major financial crises (subprime and eurozone sovereign debt crises) and a global pandemic. Therefore, we acknowledge the limited focus on pre-specified themes as one of the important limitations of the research. For illustration, two specific topics that should be investigated as future research avenues are the international monetary policy coordination and the implicit government guarantees to the banking system.



International monetary policy coordination: One of the key differences between the monetary policy responses following the subprime crisis and the COVID-19 pandemic is that the former was characterized by unilateral policy responses and the latter by multilateral actions by several central banks. This issue is thoroughly discussed in the study by Cortes et al. (2022), highlighting that several central banks expanded their balance sheets concomitantly at the onset of the pandemic. Therefore, it is important to discuss the role of monetary policy coordination—as in Cortes et al. (2022)—and analyze whether ECB speeches refer to other central banks such as the US Fed, the Bank of England, or the Bank of Japan. This is particularly relevant from the perspective of the unconventional monetary policy announcements around the world.



Implicit government guarantees to the banking sector: During financial crises, implicit government guarantees are critically relevant to ensure the stability of the banking sector. In the context of the eurozone, the ECB may function as the lender of last resort and alleviate concerns that the banking sectors of the eurozone member countries collapse. For example, Dantas et al. (2023) explore why the eurozone itself creates an extra layer of implicit guarantees granted to banks. Accordingly, one would expect terms such as “bank bailouts” to appear in ECB speeches during the eurozone sovereign debt crisis. A more nuanced analysis would uncover whether “bank bailouts” as a term was more used in the speeches to reflect difficult trade-offs in the past (ex post reflection) or as an argument to strengthen the bank capital and prevent frequency or severity of future crises (forward guidance).





6. Conclusions


In conclusion, our study demonstrates the value of using quantitative indices and text mining techniques to better understand central bank communication and transparency. By employing Structural Topic Modeling (STM) and incorporating metadata, we were able to uncover prominent topics in the speeches and interviews of high-profile European central bankers from 1997 to 2021. Our analysis included different periods of crisis and periods of heightened inflation, which allowed us to identify notable semantic changes and different emphases in the speeches and interviews of central bankers.



One of our key findings is that more independent central banks tend to focus more on monetary goals, while less independent central banks tend to discuss monetary policy tools. This observation sheds light on the potential differences in the official rhetoric of central banks with varying degrees of independence. We also found notable changes in the topics discussed during crisis periods, such as the shift towards discussing the role of institutions during the pandemic crisis and the refocus on monetary policy tools and the need for fiscal policy to play a role during periods of heightened inflation.



Our study has important implications for policymakers, financial markets, and researchers. The insights gained from our analysis can help anticipate policy decisions, assess the effectiveness of communication strategies, and explore the implications of increased transparency in modern monetary policy. For example, policymakers could use this information to adjust their communication strategies, while financial markets could better anticipate policy decisions. Researchers could further explore the impact of central bank communication on financial markets and focus on forward guidance.



In conclusion, our study highlights the value of text mining techniques in enhancing our understanding of central bank communication and transparency. Future research could extend this analysis to other central banks or incorporate additional data sources to gain even deeper insights into central bankers’ communication and its impact on financial markets and the broader economy.
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Figure 1. Components of the transparency index of ECB (1998–2019). Source: Based on data from Dincer et al. (2022). 
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Figure 2. Number of speeches and interviews over time. Note: Speeches and interviews delivered by high ECB officials. Source: Authors’ calculations based on data from the Bank for International Settlements (2023). 
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Figure 3. Number of speeches and interviews over time (1997–2021). Note: Speeches and interviews delivered by high-ranking ECB officials. Source: Authors’ calculations based on data from the Bank for International Settlements (2023). 
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Figure 4. Number of speeches per speaker over time. Note: Speeches and interviews delivered by high ECB officials. Source: Authors’ calculations based on data from the Bank for International Settlements (2023). 
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Figure 5. STM heuristic description. 
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Figure 6. Number of words and documents removed for different thresholds (1997–2021). 
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Figure 7. Top topics (1997–2021). 
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Figure 8. Word clouds of top topics (1997–2021). 
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Figure 9. Histogram of top topics (1997–2021). 
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Figure 10. Topical prevalence contrast (1997–2021). 
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Figure 11. Expected topic proportions during the 2008 Global Financial Crisis. 
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Figure 12. Topical prevalence contrast (Global Financial Crisis 2008). 
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Figure 13. Expected topic proportions during pandemic times (2020–2021). 
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Figure 14. Topic prevalence contrast during the pandemic crisis. 
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Figure 15. Expected topic proportions during periods of heightened inflation. 
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Figure 16. Topic prevalence contrast during periods of heightened inflation. 
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Table 1. Speaker count proportions.
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	Speaker
	Number of Speeches and Interviews
	Proportion of Total





	Jean-Claude Trichet
	329
	13.2%



	Benoît Coeuré
	190
	7.6%



	Mario Draghi
	186
	7.5%



	Yves Mersch
	161
	6.5%



	Gertrude Tumpel-Gugerell
	157
	6.3%



	Willem F. Duisenberg
	157
	6.3%



	Peter Praet
	126
	5.1%



	Vítor Constâncio
	126
	5.1%



	José Manuel González-Páramo
	119
	4.8%



	Lorenzo Bini Smaghi
	119
	4.8%



	Otmar Issing
	100
	4.0%



	Jürgen Stark
	88
	3.5%



	Lucas Papademos
	87
	3.5%



	Sabine Lautenschläger
	84
	3.4%



	Eugenio Domingo Solans
	76
	3.1%
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Table 2. Number of speeches and interviews per category.
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Category

	
Country

	
Count Proportion






	
Category 1

	
Greece

	
87 (3.5%)




	
Italy

	
454 (18.2%)




	
Portugal

	
126 (5.1%)




	
Spain

	
175 (7.0%)




	
Category 2

	
Austria

	
157 (6.3%)




	
Belgium

	
133 (5.3%)




	
France

	
611 (24.5%)




	
Ireland

	
24 (10%)




	
Category 3

	
Finland

	
43 (1.7%)




	
Germany

	
513 (20.6%)




	
Luxembourg

	
161 (6.5%)




	
Netherlands

	
7 (0.3%)
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