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From Forward Guidance to Data Depen-
dence: Temporality and Complexity in ECB
Communication After the Pandemic
David Byrne*, Robert Goodhead†, Michael McMahon‡, Matthew
Naylor§, Conor Parle¶
The ECB’s communication strategy has changed in recent years, driven firstby reforms from the 2021 Strategy Review and then by the post-pandemicinflation surge. Its communication has shifted rapidly from forward guid-ance to giving detailed information on its reaction function and its evaluationof data. Focusing on the Monetary Policy Statement, which is delivered atECB press conferences, we examine these changes through the dimensionsof temporal orientation and textual complexity. We find that the reformsled communication to be less semantically complex and to have fewer refer-ences to the past, reflecting reduced emphasis on evaluating data. However,as inflation rose and the ECB became “data-dependent”, its discussions ofpast data became more detailed again. While communication remained lesssemantically complex, it became more conceptually complex. This suggestsa trade-off: giving more information on data and the reaction function mayresult in more conceptually complex communication.

Introduction

The euro area economy has faced a sequence of highly complex shocks in recent years, in-
cluding the Covid-19 pandemic and the energy price increases following Russia’s invasion of
Ukraine.5 Over this period, the stance of euro area monetary policy shifted from expansion-
ary to increasingly restrictive, with the unwinding of net asset purchases and a sequence
of large increases in policy rates. These shifts in policy stance were also matched by shifts
in communication strategy. Forward guidance had been a central pillar of ECB communica-

*Central Bank of Ireland.†Central Bank of Ireland, corresponding author, robert.goodhead@centralbank.ie.‡University of Oxford, CEPR. McMahon gratefully acknowledges financial support from the European Re-search Council (Consolidator Grant Agreement 819131).§Bank of England, University of Oxford.¶JPMorgan. The views expressed in this paper are those of the authors only and do not necessarily reflectthe views of the Central Bank of Ireland or any other institution. We thank Daragh Clancy, Boryana Ilieva,Fergal McCann, and Thomas McGregor for helpful comments and feedback.5The nature and composition of these shocks is still debated (in particular the relative role of supply anddemand). For a recent discussion, see Lane (2024).
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tions during the low inflation period, and was retained following the 2021 Monetary Policy
Strategy Review. As the ECB tightened its policy stance, communication transitioned to
emphasise “optionality” and a “meeting-by-meeting” approach to policymaking, with a com-
mitment to “data-dependence”. The focus of this communication was to provide clarity on
the reaction function – how the Governing Council responds to data.

ECB data-dependence was later distilled into “three criteria”: assessing the develop-
ments in underlying inflation, in monetary policy transmission, and in the outlook for in-
flation. The former two criteria were backward-looking in nature, with the outlook for in-
flation being forward-looking. Using textual data, this Letter quantifies the shift toward a
more data-dependent communication strategy. Moreover, this Letter also examines how
the greater complexity of both the economic outlook and the ECB’s reaction function may
have triggered more complex communications by the ECB. We apply tools from the Natural
Language Processing (NLP) literature to shed light on these questions.

We examine ECB textual data across two dimensions: the temporal orientation of the
text and its complexity. Quantifying temporal orientation allows us to track changes in the
nature and role of forward guidance over time, as well as shifts in evaluations of recent
data, which involves discussion of the past. To examine temporal orientation, we use the
indicators of Byrne et al. (2023a). Our examination of textual complexity is motivated by
the 2021 Strategy Review. One outcome of this Review was an emphasis on simplifying
communication. Following McMahon and Naylor (2023), we distinguish between semantic
and conceptual complexity. Semantic complexity, the focus of much of the literature, looks
at the structural features of text, such as average word and sentence length. Conceptual
complexity instead measures the difficulty in comprehending the content itself, for instance
from not understanding new words or the interrelationships between words.

We focus on textual data from theMonetary Policy Statement, which precedes the Q&A
sessions of ECB Press Conferences, and provides an overall summary of the economic en-
vironment, as well as the rationale for decisions made.6 After the 2021 Review, the ECB
made structural changes to the statement by streamlining and simplifying the text. We find
that these changes led to an immediate reduction in discussion of information about the
past. Subsequently, as the interest rate hiking cycle began and communication shifted to-
ward data-dependence and the meeting-by-meeting approach, discussions of the past were
re-introduced into the text. The adoption of the three criteria consolidated this trend. We
interpret these shifts as reflecting an increased emphasis on the evaluation of recent data
in the particularly complex post-pandemic economic environment and the increased sensi-
tivity of the ECB’s reaction function to data outturns.

The 2021 reforms resulted in ameasurable reduction in semantic complexity (the Flesch-
Kincaid measure) of the text, which we interpret as the effect of removing detailed discus-

6In robustness exercises, we also consider speeches by ECB Executive Board members.
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sions of recent data. Semantic complexity has remained persistently lower in the years since.
However, with the onset of the high inflation period, the Governing Council began to dis-
cuss data in greater detail to provide more information on its reaction function. One result
of this was an increase in the conceptual complexity of the Monetary Policy Statement.
This is suggestive of a communications trade-off: providing more information on the reac-
tion function can reduce uncertainty around policy, but at the cost of increased complexity.
McMahon and Naylor (2023) show that conceptual complexity is particularly important for
comprehension.

Our results suggest that central banks must carefully weigh the benefits of increased
discussion of their reaction functions against potential draw-backs in terms of conceptual
complexity. However, in this Letter we do not take a stand on where to strike this balance,
and the optimal communication approach will no doubt depend upon the particular config-
uration of shocks with which the central bank is faced. We leave normative treatments of
these issues for future work.

Natural Language Processing Tools

We follow a growing literature that has used NLP techniques to analyse central bank com-
munication. Quantitative measures of topic and tone have been extracted from textual
data based on statements by monetary policymakers (Lucca and Trebbi, 2009; Apel and
Blix Grimaldi, 2012; Hansen and McMahon, 2016). Less is known about the role of time in
such communications. Byrne et al. (2023a) find that indicators of temporal orientation (to-
wards the past and future) can be helpful for explaining asset price responses duringmeeting
days. While it is intuitive that information about the future would shift forward-looking as-
set prices, the study also documents that markets react to information about the past. This
finding is rationalised in a framework where market participants are responding to past-
focussed evaluation by central banks. Importantly, central bank evaluation is shown to be
closely associatedwith discussions regarding recent data, which contain frequent references
to the past.

We update the temporal indicators of Byrne et al. (2023a), to include the period from Jan-
uary 2020 to October 2024, and apply the analysis to the Monetary Policy Statement. The
indicators employ algorithms based on the SUTime tagger of Chang and Manning (2012),
and the Tense Mood Voice (TMV) tool of Ramm et al. (2017).7 Specifically, one can isolate
three forms of temporal reference:

1. Grammatical, e.g. “we will raise”;
2. Numerical, e.g. “next year”, “June 2024”, “the third quarter of the year”;
7Full details on the algorithm can be found in Byrne et al. (2023b).
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3. Categorical, “in the future”, “in the medium-run”.
We can compute indicators of the fraction of sentences that contain at least one gram-
matical, categorical, or numerical reference to the past (future), which gives us measures of
“temporal focus” during the post-pandemic period.

An important limitation on the effectiveness of central bank communication, particularly
with respect to the general public, is the high complexity of the language and concepts used
(Haldane and McMahon, 2018). The question of how to best measure the complexity of
central bank text is a point of debate in the literature. To examine semantic complexity, we
use the popular Flesch-Kincaid measure (Flesch, 1948; Kincaid et al., 1975). The measure is
based on the length of sentences and the number of syllables per word.

To measure conceptual complexity, we use the Conceptual Complexity Index (CCI) of
McMahon and Naylor (2023). The CCI is designed to track the difficulty a reader faces when
encountering jargon words, which may relate to each other in an unknown manner. A text
is more conceptually complex when: (1) more jargon terms are used overall; (2) there are
more distinct economic topics included; or (3) more distinct jargon terms are used in a given
topic. In an experimental setting, McMahon and Naylor (2023) demonstrate that increases
in conceptual complexity affect comprehension more severely than increases in semantic
complexity.

Changes to ECB Communication Strategy, 2020-24

In this Section we summarise changes to the ECB strategy in the post-pandemic period in
greater detail. The initial impact of the Covid-19 pandemic and associated lockdowns was
judged to be deflationary by ECB policymakers, and by December 2020, headline inflation
had fallen to negative 0.3%.8 The ECB therefore maintained its pre-crisis forward guidance
throughout the early phase of the Covid-19 pandemic.9 In July 2021, the ECB announced
the results of its Strategy Review, its first since 2003. In light of the Review, and its judge-
ment that “price pressures will likely remain subdued for some time”10, the Governing Coun-
cil strengthened its forward guidance further.11 The ECB advised that their approach “may

8See discussions in the Press Conference of 10th December 2020.9Immediately prior to the pandemic, the ECB had communicated that rates would “remain at their presentor lower levels until it has seen the inflation outlook robustly converge to a level sufficiently close to, but below,2% within its projection horizon, and such convergence has been consistently reflected in underlying inflationdynamics”. This formulation was introduced as part of the decision of September 2019, and remained in placeup to the meeting of June 2021.10President Lagarde, ECB Press Conference, 22nd July 2021.11The guidance now stated that the ECB “expects the key ECB interest rates to remain at their present orlower levels until it sees inflation reaching two per cent well ahead of the end of its projection horizon anddurably for the rest of the projection horizon, and it judges that realised progress in underlying inflation issufficiently advanced to be consistent with inflation stabilising at two per cent over the medium term”.
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also imply a transitory period in which inflation is moderately above target”. Additionally, the
ECB altered the format of its communications, introducing a more streamlined and layered
approach.

By December 2021 headline inflation had risen to 5%, driven largely by energy prices,
and supply bottlenecks in certain sectors. With inflation still forecast to be below target
in 2023, the ECB kept its forward guidance policies in place.12 The Russian invasion of
Ukraine in February 2022 led to further sharp rises in energy prices. In response to the
strength of inflation pressures, the ECB rolled back its previous policy of forward guidance
with commitment. In the April 2022 meeting, the Governing Council emphasised that it
would maintain “optionality, gradualism and flexibility in the conduct of monetary policy”.
In June 2022, the ECB concluded that its forward guidance conditions were “satisfied”, and
that it “anticipates that a gradual but sustained path of further increases in interest rates will
be appropriate”. The ECB then undertook a series of large rate increases, beginning in July
2022, to suppress inflation.

While the ECB repeatedly emphasised that it would be following a “meeting-by-meeting
approach”, the Governing Council continued to provide guidance regarding future rate in-
creases during the period of consecutive rate hikes. In December 2021, for example, the
ECB increased its policy rates by 50bp, while advising that it “expects to raise them fur-
ther”. One feature of ECB guidance during this period was that, despite the absence of
pre-commitment, relatively unambiguous signals were sent about decisions in future meet-
ings.13 As argued by President Lagarde, at the time there was an “important emphasis on
signalling, i.e. demonstrating... that monetary policy would cover the necessary ground de-
cisively”. However, during the early phases of rate hikes it was also true that “an emphasis
was on data dependence was less important because monetary policy had distance to cover
across all scenarios” (Lagarde, 2023).

Prior to reaching the apex of its rate increases, the ECB altered its communication strat-
egy again. The Governing Council provided more information regarding the nature of its
data-dependence. The ECB introduced “three criteria”, advising that decisions “will be de-
termined by its assessment of the inflation outlook in light of the incoming economic and
financial data, the dynamics of underlying inflation, and the strength of monetary policy
transmission”. The ECB also communicated that it would shift toward the backward-looking
criteria, and away from its forecasts, as uncertainty increased. The three criteria were used
not only during the last steps of the tightening phase, but also during the holding phase
in which policy rates were maintained at contractionary levels, as well as the phase during

12The Policy Statement of 16th December 2021 did include the following clause: “In view of the currentuncertainty, the Governing Council needs to maintain flexibility and optionality in the conduct of monetarypolicy”.13For example, the ECB increased rates by 50bp in February 2023. The accompanying press release statedthat “the Governing Council intends to raise interest rates by another 50 basis points at its next monetarypolicy meeting in March and it will then evaluate the subsequent path of its monetary policy.”
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which the ECB began to reduce rates (Lagarde, 2024).
In summary, ECB communications during the pandemic and recovery period can roughly

be divided into four stages: (1) a period of forward guidance, prior to the 2021 Strategy Re-
view (2020M1-2021M6); (2) a period of forward guidance, incorporating formulations from
the 2021 Strategy Review (2021M7-2022M3); (3) a period of “optionality” and “meeting-
by-meeting” decisions, with the emphasis upon signalling upcoming consecutive rate in-
creases (2022M4-2023M2); (4) a period during which communication focussed on the re-
action function, using three criteria (2023M3-2024M10). Of course, by its nature, such a
categorisation is relatively crude, and the sub-samples will share overlapping characteristics
to some extent. In the following section we study these changes using quantitative metrics
based on textual data.

Results

Figure 1 provides average values of our temporal indicators across the four sub-periods
between 2020 and 2024 identified in the previous section.14

The 2021 ECB Strategy Review led to an immediate reduction in references to the past.
As can be observed in Figure 1 Panel (a), this occurred exactly at the time the Policy State-
mentwas “streamlined”, in response to the recommendations of the 2021 Strategy Review.15
Thiswas driven by the falls in numerical and grammatical references to time. From inspection
of the textual data, we have found this can be explained by two key changes to the state-
ment: i) justifications of past unconventional policies were largely removed; ii) discussions
of economic data were simplified, with greater focus on the outlook, as will be discussed
below. In Panel (b) of Figure 1 we see limited evidence for any strong shift in references to
the future in the post-pandemic period.16

Increased discussion of the past was gradually re-incorporated into the Monetary Pol-
icy Statement over time, as the ECB undertook its hiking cycle. This was driven by a secular
upward recovery in grammatical and numerical references to time, as displayed in Figure 1.
In order to shed light on the drivers of these movements, we break the Policy Statements
into broad topics. We do this manually, by assigning paragraphs to defined subsections.17

14We display the full time-series for the 2020-2024 period at meeting-frequency in Appendix Figure A.1.Appendix Figure A.2 presents broad time-trends over the history of the ECB, for reference.15This can be seen clearly in the time-series plot of Appendix Figure A.1 Panel (a).16There is a shift towards future orientation in the aftermath of the Russian invasion of Ukraine, thoughestimates are imprecise, as seen in Panel (b) of Appendix Figure A.1. With respect to pre-pandemicmovements,the fall in the past share in 2021 is rapid, as displayed in Appendix Figure A.2. We also see evidence for thatthe overall future orientation of the Policy Statement has increased, relative to the pre-pandemic period, evenif changes during the post-pandemic recovery were mild.17Note that the Policy Statement is a highly structured document, which is formatted in a relatively con-sistent manner from one meeting to the next, though there are some structural changes. Our goal here is tosub-divide the corpus into its broad sections, not to assign topics to sentences using an unsupervised learning
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Figure 1: Temporal References in the ECB Monetary Policy Statement
(a) References to the Past

(b) References to the Future

Notes: Figure shows averages across sub-periods of the fraction of sentences with temporal tags.We tag grammatical, numerical, and categorical references to time. The overall measure is thefraction of sentences with at least one tag of any type. Min-max ranges are also plotted for thesub-periods. The textual data are ECB Monetary Policy Statements.
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We find that the post-2021 increase in references to the past is most pronounced in sub-
sections relating to Projections, Inflation, and Monetary Analysis/Financing Conditions (see
Appendix Figure A.3). From inspection of the statements, we have found these effects to
be driven by increasingly developed discussions of recent data, as the ECB focussed more
on communicating its data-dependent approach as it neared the end of its policy rate in-
creases. Notably, the increase in past references to the inflation topic occur just as the ECB
introduced its three criteria, and reflect focussed discussions of data during the inflation
surge.

To give a concrete example, our algorithm identifies seven grammatical references to
the past in the July 22nd 2021 Monetary Policy Statement, only two of which included
references to past data (“the economy rebounded”, “Inflation was 1.9 per cent in June”).
This was the statement immediately after the Strategy Review. However, in the statement
of September 12th 2024 three years later, we detect 24 uses of the past tense, many of
which relate to the discussion of recent data. Similarly, in the July 2021 statement we tag
seven past numerical references, whereas in the September 2024 statement we tag 26 past
numerical references, many of which can be found in the portions where inflation data and
financing conditions are discussed. To demonstrate this point, Table 1 displays excerpts from
the July 2021 and September 2024 statements, respectively, which allow us to compare the
formulation of the paragraph immediately following the inflation sub-section. We observe
that the discussion in September 2024 contains frequent, detailed references to past data,
relative to the broad summary found during the discussion from 2021.

The introduction of the three criteria consolidates previous trends in temporal orienta-
tion, and does not represent a structural break in temporal focus. While our indicator of
temporal references to the past shifts sharply immediately following the ECB 2021 Strategy
Review, we do not observe evidence for similar shifts in response to the introduction of the
three criteria of the reaction function, introduced in March 2023.18 The previous increases
in past focus, which were already underway after the reductions in 2021, continue through-
out the period nonetheless. Therefore, at least as far as temporal focus is concerned, the
three criteria can be viewed as a consolidation of previous communication strategies, rather
than a step-change in approach.19
approach, such as the popular LDA algorithm (Blei et al., 2003). The subsections are: “Decision/MonetaryPolicy Rationale”, “Projections”, “Economic Analysis”, “Fiscal Policies”, “Inflation”, “Balance of Risks”, “MonetaryAnalysis/Financing Conditions”, “Cross Check”, and “Strategy”. We do not report estimates for “Fiscal Policies”,“Cross Check”, and “Strategy”, since these paragraphs are short, and our measures display high volatility, andmany null values, with no temporal references. There are also several discursive categories that we do notanalyse: “Title”, “Introduction”, “Pleasantries”, “Conclusion”.18See the final two years of the sample in Appendix Figure A.1a.19In order to assess robustness across other forms of communication, we also examine the speeches ofExecutive Board members. Results are displayed in Appendix Figure A.4. While the heterogeneous nature ofthese data generate noisier estimates, we do report some evidence that ECB speeches became more past-focussed, and less future-focussed, during the inflation surge period in which communications followed a datadependent approach.
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Table 1: Comparison of Grammatical and Numerical References to the Past in MonetaryPolicy Statements
July 2021 MPS Excerpt
Inflation wasG 1.9 per cent in JuneN. We expect inflation to increase further over the
coming months and to decline again next year. The current increase is largely being
driven by higher energy prices and by base effects from the sharp fall in oil prices at the
start of the pandemic and the impact of the temporary VAT reduction in Germany last
yearN. By early 2022, the impact of these factors should fade out as they fall out of the
year-on-year inflation calculation.

September 2024 MPS Excerpt
According to Eurostat’s flash estimate, annual inflation droppedG to 2.2 per cent in
AugustN, from 2.6 per cent in JulyN. Energy prices fellG at an annual rate of 3.0 per
cent, after an increase of 1.2 per cent in the previous monthN. Food price inflation
wentG up slightly, to 2.4 per cent in AugustN. Goods inflation and services inflation
movedG in opposite directions. Goods inflation declinedG to 0.4 per cent, from 0.7 per
cent in JulyN, while services inflation roseG, to 4.2 per cent from 4.0 per cent.

Past Tags: G – grammatical N – numerical
Notes: Tagged excerpts from two Monetary Policy Statements of the ECB. These excerpts arethe paragraphs immediately following the “Inflation” sub-section.

While the ECB focusses on the past largely to the same extent in 2024 as it did prior to
the Strategy Review, the semantic complexity of its discussions has fallen on a persistent
basis. The restoration of discussions of the past following the inflation surge was not ac-
companied by increases in semantic complexity. In Figure 2, we display the Flesch-Kincaid
measure of semantic complexity for our corpus. We observe a sharp fall in 2021, as the
statement was streamlined. The fall in semantic complexity is persistent.

Measures of conceptual complexity, however, have risen steadily since early 2022.
When we consider the CCI of McMahon and Naylor (2023), we can observe two key fea-
tures. Firstly, this measure underwent a notable decline between 2019 and 2022. Changes
implemented as part of the 2021 Strategy Review did not lead to an abrupt change in con-
ceptual complexity, as is evident for semantic complexity. However, as we move into the
hiking cycle, conceptual complexity increases again, stabilising at levels that are comparable
to the period before 2019. The increase in conceptual complexity likely reflects the par-
ticularly complex economic environment following the pandemic and Russia’s invasion of
Ukraine, and a reaction function that had become more sensitive to incoming data.
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Figure 2: Measures of Complexity of the Monetary Policy Statement

Notes: Figure shows the time-series of indicators of complexity: (1) the Conceptual ComplexityIndex (CCI); (2) the Flesch-Kincaid index (right-hand y-axis). The textual data are ECB MonetaryPolicy Statements, 2015-2024.

Conclusion

In this Letter we have studied recent shifts in ECB communication through the dimensions of
temporality and complexity. By isolating references to time in ECB Monetary Policy State-
ments, we have uncovered two major patterns. First, efforts to streamline the Monetary
Policy Statement as part of the 2021 Strategy Review led to an immediate reduction in dis-
cussions of the past. Second, the shift towards data-dependence during the hiking cycle
was accompanied by a re-incorporation of such discussions. This occurred because reforms
introduced to simplify the Monetary Policy Statement had the side-effect of removing de-
tailed evaluation of recent data. With inflation increasing following a sequence of complex
shocks hitting the euro area economy, the Governing Council re-introduced such evalua-
tion. It became increasingly necessary for the ECB to make clear its reaction function and
its assessments of the incoming data.

We have also documented that a previous secular downward movement in conceptual
complexity was unwound during the data-dependence period, with the measure rising dur-
ing the hiking cycle. Overall our evidence suggests a communications trade-off. While ECB
policymakers may have judged it necessary to focus more on discussions of the reaction
function, this shift was accompanied by increases in conceptual complexity. This suggests
that policymakers must carefully balance the need to provide more information regarding
their reaction function at particular points in time, against the risk of reducing comprehen-
sion. A full normative treatment of this issue is left for future work.

Page 10



From Forward Guidance to Data Dependence | Central Bank of Ireland | Page 11

Bibliography

Apel, Mikael and Marianna Blix Grimaldi (2012) “The Information Content of Central BankMinutes,” Working Paper 261, Sveriges Riksbank.
Blei, David M., Andrew Y. Ng, and Michael I. Jordan (2003) “Latent dirichlet allocation,” J.
Mach. Learn. Res., 3, 993–1022.

Byrne, David, Robert Goodhead, Michael McMahon, and Conor Parle (2023a) “The CentralBank Crystal Ball: Temporal information in monetary policy communication,” ResearchTechnical Paper 2023/01, Central Bank of Ireland.
(2023b) “Measuring the Temporal Dimension of Text: AnApplication to PolicymakerSpeeches,” Research Technical Paper 2023/02, Central Bank of Ireland.

Chang, Angel X. and Christopher D.Manning (2012) “SUTIME: A Library for Recognizing andNormalizing Time Expressions,” in proceedings, 8th International Conference on LanguageResources and Evaluation.
Flesch, Rudolf (1948) “A new readability yardstick,” Journal of Applied Psychology, 32 (3), 221–233.
Haldane, Andrew and Michael McMahon (2018) “Central Bank Communications and theGeneral Public,” AEA Papers and Proceedings, 108, 578–583.
Hansen, Stephen and Michael McMahon (2016) “Shocking language: Understanding themacroeconomic effects of central bank communication,” Journal of International Economics,99, 114–133.
Kincaid, Peter, Robert Fishburne, Richard Rogers, and Brad Chissom (1975) “Derivation ofnew readability formulas (automated readability index, fog count, and Flesch reading easeformula) for Navy enlisted personnel,” Technical Report ADA006655, Institute for Simu-lation and Training, https://apps.dtic.mil/sti/citations/ADA006655.
Lagarde, Christine (2023) Speech at "The ECB and Its Watchers XXIII" Conference, Frank-furt am Main, 22 March, https://www.ecb.europa.eu/press/key/date/2023/html/
ecb.sp230322~306119d102.en.html.

(2024) Speech at "The ECB and its Watchers XXIV Conference", organisedby the Institute for Monetary and Financial Stability, Goethe University, Frankfurtam Main, 20 March, https://www.ecb.europa.eu/press/key/date/2023/html/ecb.
sp230322~306119d102.en.html.

Lane, Philip R. (2024) Speech, SUERF Marjolin Lecture hosted by the Banca d’Italia,Rome, 18 November, https://www.ecb.europa.eu/press/key/date/2024/html/ecb.
sp241118_1~2c31ddbaa8.en.html.

Lucca, David O. and Francesco Trebbi (2009) “Measuring Central Bank Communication:An Automated Approach with Application to FOMC Statements,” Working Paper 15367,NBER.

Page 11

https://apps.dtic.mil/sti/citations/ADA006655
https://www.ecb.europa.eu/press/key/date/2023/html/ecb.sp230322~306119d102.en.html
https://www.ecb.europa.eu/press/key/date/2023/html/ecb.sp230322~306119d102.en.html
https://www.ecb.europa.eu/press/key/date/2023/html/ecb.sp230322~306119d102.en.html
https://www.ecb.europa.eu/press/key/date/2023/html/ecb.sp230322~306119d102.en.html
https://www.ecb.europa.eu/press/key/date/2024/html/ecb.sp241118_1~2c31ddbaa8.en.html
https://www.ecb.europa.eu/press/key/date/2024/html/ecb.sp241118_1~2c31ddbaa8.en.html


From Forward Guidance to Data Dependence | Central Bank of Ireland | Page 12

McMahon,Michael andMatthewNaylor (2023) “Getting Through: Communicating ComplexInformation,” Staff Working Paper 1,047, Bank of England.
Ramm, Anita, Sharid Loáiciga, Annemarie Friedrich, and Alexander Fraser (2017) “Annotat-ing Tense, Mood and Voice for English, French and German,” in proceedings, ACL 2017,System Demonstrations.

Page 12



From Forward Guidance to Data Dependence | Central Bank of Ireland | Page 13

Appendix

Figure A.1: Temporal References in the ECB Monetary Policy Statement
(a) References to the Past

(b) References to the Future

Notes: Figure shows the time-series of indicators of the fraction of sentences with temporaltags. The textual data are ECB Monetary Policy Statements, 2020-2024. We tag grammatical,numerical, and categorical references to time. The overall measure is the fraction of sentenceswith at least one tag of any type.

Page 13



From Forward Guidance to Data Dependence | Central Bank of Ireland | Page 14

Figure A.2: Temporal References in the ECBMonetary Policy Statement - Longer Time-Span
(a) References to the Past

(b) References to the Future

Notes: Figure shows the time-series of indicators of the fraction of sentences with temporaltags. The textual data are ECB Monetary Policy Statements, 1997-2024. We tag grammatical,numerical, and categorical references to time. The overall measure is the fraction of sentenceswith at least one tag of any type.
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Figure A.3: References to the Past by Topic

Notes: Figure shows the time-series of indicators of the fraction of sentences with temporaltags. The textual data are ECB Monetary Policy Statements, 2020-2024. Prior to computingtime-series, the sentences are separated into topics. We do this manually by dividing statementsinto broad sub-sections. We tag grammatical, numerical, and categorical references to time. Theoverall measure is the fraction of sentences with at least one tag of any type.
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Figure A.4: Temporal References in ECB Executive Board Speeches
(a) References to the Past (b) References to the Future

Notes: Figure shows the time-series of indicators of the fraction of sentences with temporal tags.The textual data are ECB Executive Board Speeches, 1999-2024. We tag grammatical, numerical,and categorical references to time. We display the overall measure, which is the fraction ofsentences with at least one tag of any type.
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