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INTRODUCTION

List of Original Studies

This thesis comprises four studies, with inflation expectations being the centre of
attention. Each study is referred to by a Roman numeral in the order below.

I. Gabrielyan, Diana (2018): “Forecasting inflation using the Phillips curve
in inflation targeting countries”, International Review of Applied Eco-
nomics. 33, pp. 601-623.

II. Gabrielyan, Diana, Masso, Jaan and Uuskiila, Lenno (2020): “Mining
News Data for the Measurement and Prediction of Inflation Expectations”,
Theory and Applications of Time Series Analysis. Contributions to Sta-
tistics. Springer, pp. 253-271.

III. Gabrielyan, Diana and Uuskiila, Lenno (2022): “Inflation Expectations and
Consumption with Machine Learning”, University of Tartu, School of Eco-
nomics and Business Administration, Working Paper Series No. 142.

IV. Alfieri, Luca and Gabrielyan, Diana (2024): “The Communication Re-
action Function of the European Central Bank. An Analysis using Topic
Modelling”, Forthcoming in Baltic Journal of Economics.

Motivation and Conceptual Idea of the Research

One of the main objectives of central banks is controlling inflation, the rate at
which prices of goods and services increase. Keeping this rate stable, predictable,
and close to target is a crucial task for central bankers. Monetary policymakers
are concerned not only about realised inflation but also about future price devel-
opments — or rather, inflation expectations. Inflation expectations and economic
conditions, in general, directly impact people’s choices and, consequently, im-
mediately affect spending, investing, and borrowing decisions. If inflation expec-
tations deviate from the desired inflation levels or the monetary authority’s infla-
tion target, central banks may be required to act to influence expectations. In the
case of inflation above target, necessary policies are contractionary in the short
run, for instance, by tightening financial conditions by raising interest rates and
cooling the economy. This brings inflation down to target levels in the longer run
and contributes to economic growth.

Economic theory puts special emphasis on the role of inflation expectations
as a driver of many economic decisions. Having a good understanding of current
and future inflation dynamics is essential for making informed decisions. Inflation
expectations become especially relevant during extreme economic events or when



the economic landscape is uncertain, as was the case at the time of writing this
thesis in 2023.

While inflation has been low since the financial crisis of 2008 (see Figure 1),
it has reached high levels globally in 2022 and 2023 across developed and devel-
oping countries, with many countries reporting double digits. For the United States,
this means the inflation rate was at the highest level since 1982, and for the UK,
since 1981. Similarly, for European Union (EU) countries, the inflation rate in 2022
and 2023 was the highest since the euro was introduced.
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Figure 1: Inflation (Total CPI), December 2007 to November 2023.
Source: OECD

While consumer prices had already started to increase in 2020, such price surges
were initially limited to issues with the supply chain due to lockdowns related to
the COVID-19 pandemic. Since 2022, however, increases in the inflation rate have
been the result of soaring food, electricity, and gas prices, as well as being fuelled
by the geopolitical situation. Despite the efforts of many governments to limit the
increase of energy prices and increasing interest rates, this was, undoubtedly, a
step backwards from the rebound expected after the pandemic and the anticipated
economic growth. In addition, the risk of a recession increased, and globally,
policymakers were alarmed about the possibility that major economies would
plunge into an economic downturn.

In such turbulent times, the shortcomings in measuring, monitoring, and fore-
casting inflation are exposed, the role of inflation expectations as a monetary po-
licy assessment tool is increased, and the urgency and cruciality to accurately
measure and predict such expectations is enhanced. The studies in this thesis have
inflation and central bank communication as the common denominator, either
directly or indirectly, and emphasise the role of expectations in understanding and
forecasting inflation and ensuring relevant communication. Therefore, this work’s
main goal is to analyse inflation expectations, central bank communication, a



household’s economic choices, and the link between the three. The studies of this
dissertation focus on inflation-targeting countries, such as Sweden, New Zealand,
Canada, the United Kingdom, and Eurozone countries. The choice of countries
was based on the relevance to the research aim, as all countries used in the studies
of'this dissertation are good examples of economies that have introduced inflation
targeting as the monetary policy regime.

In recent years, there have been significant improvements not only in econo-
metric methods and techniques but also in machine learning methods. The first
dimension through which this study contributes to economic literature is through
experiments comparing various machine learning techniques and traditional econo-
metric methods. Particularly in short-term forecasting applications, the novel
methods used in this dissertation allow for improved predictions and minimise
forecast errors. In addition to improved models, this dissertation also introduces
the use of novel data. Most inflation and inflation expectation forecasting models
in the literature are still based on traditional datasets and give less attention to
alternative data sources. Employing online news data is another novelty and the
second contribution of this dissertation, which allows for state-of-the-art results
and the establishment of novel, stylised facts. As economic expectations change
rapidly, the value of such novel and real-time data sources becomes especially
high compared to traditional data sources. Especially considering the high fre-
quency of news data, given its availability on a daily, if not hourly, level. The
third major contribution of this dissertation is casting light on the role of media
in the inflation expectation formation process of economic agents, which is still
relatively unexplored, even though it has become a popular field in macro-
economics in recent years (see for example, Shapiro et al., 2022; Lamla and Lein,
2014; Larsen et al., 2021).

These contributions are achieved through the empirical studies of the thesis.
In studies I and II, inflation is forecast using Phillips curves and a machine learning
model, respectively, with the latter building on the data of inflation expectations.
Study I evaluates the performance of Phillips curves for countries that use infla-
tion targeting as the monetary policy regime. The Phillips curve is a key macro-
economic concept and defines the dynamics between prices through inflation or
inflation expectations and costs and slack in the economy, for example, through
wages, unemployment, or the output gap. The paper finds that while Phillips curve
models can improve inflation forecasts against simple benchmark models such as
random walk and autoregressive models during the periods when the central bank
is explicitly targeting inflation, the results from earlier periods indicate hetero-
geneity in individual model performance. These results highlight the point when
the adoption of an inflation-targeting regime changes the economic environment
and when Phillips curves are more useful in forecasting and, when not, forming
the main contribution to the literature on forecasting and monetary analysis.

Inspired by advancements in computer technology and its application in
economics, machine learning models are used for forecasting in Study II. Using
such advanced techniques in economics allows one to minimise forecast errors



by trading off bias and variance, handling large amounts of data without sacri-
ficing interpretations, and extracting more data from previously unavailable data
sources, such as online news, social media, transaction data, etc. This paper uses
a popular machine learning model, the Least Absolute Squared Shrinkage Ope-
rator (hereinafter also LASSO), to model both headline inflation and inflation
expectations. The performance of the machine learning and benchmark models
(similar to those in Study 1) is assessed by computing forecast errors. Machine
learning methods do a better job in forecasting inflation expectations than naive
models and at least as good a job for inflation.

There are many inflation rates in use by central banks, such as headline infla-
tion, core inflation and inflation expectations. The literature review throughout
this dissertation highlights the role of inflation expectations on actual inflation
dynamics and policymaking.

Inflation expectations are an important input in intertemporal consumption or
investment decisions. The Euler equation model for consumption (or Euler’s
equations), which captures the relationship between consumption path, nominal
interest rates, and inflation expectations, is a great example (see Hall, 1988;
Ascari et al., 2021). In times of high expected inflation, with fixed nominal interest
rates, consumers expect lower real interest rates. They give less importance to
future savings and instead increase current consumption with the expectation of
consuming less in the future. Study III, which builds on studies I and II, shows
that when inflation expectations are used in a notable macroeconomic model like
Euler’s models, the model performance can be improved or even make Euler
equations “great” again.

To achieve the aim of analysing the effects of inflation expectations on the
decisions of economic agents, a novel index of inflation expectations is construc-
ted from news sources, which acts as an alternative to inflation in the real interest
rate calculations in Euler’s model. Until recently, market or survey-based mea-
sures of inflation expectations would act as popular proxies of inflation. How-
ever, Study III challenges the usage of survey-based measures and instead pro-
poses a new, high-dimensional, and potentially real-time' measure of inflation
expectations that can accurately capture a household’s true perceptions about the
economy.

The argument is that the paradigm of full-information rational expectations
(hereinafter FIRE) may only be a benchmark case in analysing the economy, as
consumers typically do not adhere to this paradigm. Instead, they form expec-
tations from their often inaccurate prior memories of inflation, subjective eco-
nomic beliefs, rules of thumb, etc. In addition, different agents interpret economic
shocks differently, with most paying very little attention to monetary and fiscal
policy and would typically not know the official inflation target. Behavioural re-
sponses to policy changes may differ from expert predictions and contradict the
key assumptions of FIRE. This makes it harder for economists to gain a deeper

' Here, “real-time” refers to data that is available with the smallest possible lag, for instance,

one-day lag.
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understanding of the expectation formation process and to act on it accordingly.
For a review of the recent literature discussing systematic deviations of consumer
expectations from the FIRE, see D’ Acunto et al. (2022b).

In addition to issues related to FIRE, capturing survey data also comes with
an opportunity cost. Methods of collecting survey measures have evolved due to
the reduced attention consumers pay to phone calls and emails amid the myriad
of daily messages. Therefore, reaching out to a representative group of a popu-
lation has become increasingly difficult, and surveyors must rely on a mixture of
methods to collect necessary data. The shortcoming of a mixed approach is the
varying preferences of consumer groups for answering surveys: younger au-
diences tend to prefer online surveys, whereas that might be challenging for older
consumers. Moreover, studies have shown that consumers who have previously
responded to surveys on inflation expectations tend to reduce their inflation
expectations by 2% on average. Hence, repeat participation may lead to this parti-
cular group of consumers not being a representative group anymore (Kim and
Blinder, 2021). More discussion on the problems with survey-based measures
can be found in Weber et al. (2022).

Advances in the methods used in economics in the last decade allow the
measurement of consumer inflation expectations directly from the news. The
usage of news data in this thesis has two contributions. First, it is used as a novel
and alternative data source to construct a news-based index of inflation expec-
tations. Second, understanding and quantifying the impact of media on inflation
expectations provides a springboard for studying central bank communication as
a channel by which central banks influence the decision-making of the wider
public.

Study IV contributes to the literature on analysing the effects of central bank
communication through a discussion and empirical study on the communication
reaction function of the European Central Bank (ECB). The latter is analysed by
clustering the speeches of bank representatives into topics and transforming these
text-based topics into quantitative indices that allow the analysis of the impor-
tance of each topic in central bank communication. This allows this dissertation
to contribute to the understanding of household expectation formation and, con-
sequently, the impact on policy and decision-making.

The focus on inflation expectations in this thesis is elucidated by the importance
of understanding how households form and update their expectations. When in-
flation levels are historically high, it is natural that policymakers and economists
would worry that this rise is persistent and may de-anchor inflation expectations
among economic agents. There are multiple possible narratives to make sense of
such a surge, and each one is important. Hence, designing accurate and timely
policy responses is as crucial. Consequently, understanding what the public
expects the future of the economy to look like is just as crucial.

The models in this dissertation focus on short-run inflation expectations,
which are defined as expectations for approximately up to one year ahead. While
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the policy for some countries provides place to long-run inflation expectations®
when thinking of anchored expectations, most models still acknowledge the
important influence of short-run inflation expectations on current inflation. Parti-
cularly due to shocks and events in recent years, short-run inflation expectations
have been shown to be more responsive to inflation surprises, whereas, on the
contrary, long-run inflation expectations have become less responsive (see
Armantier et al., 2022). This indicates that when thinking about longer horizons,
consumers do not consider recent inflation movements as much as they did before
these recent economic shocks and that short-term price changes are, in general,
not expected to persist into the future.

Generally, central bankers and economists still lack a complete understanding
of how consumers’ inflation expectations are formed. In the fight for surging prices
and interest rates, central banks should recognise that consumers often lack basic
economic or financial literacy, have limited attention spans, and that information
rigidities exist (Larsen et al., 2021; Lamla and Lein, 2014). Recognising these
factors is important for fiscal and monetary policy implications since their effect
is reduced due to households not forming their expectations in line with economic
incentives (D’Acunto et al., 2019).

A better understanding of the process of how consumers’ expectations form
would not only improve a bank’s own credibility but also help in forecasting these
expectations and evaluating their transmission to economic decisions. Naturally,
many questions arise. How should central banks best monitor consumers’ infla-
tion expectations? What is there to be gained from another measure of inflation
expectations? How should the communication process look to guide consumer
expectations? This dissertation proposes solutions and answers to these burning
questions.

Aim and Tasks of the Research

In most macroeconomic models, inflation is driven by three key factors: the mea-
sure of economic slack or resource utilisation (e.g., output, employment, un-
employment, and corresponding gaps), past inflation due to rigidities such as
indexing, and — most importantly, for the objectives of this dissertation — the
expectation of future inflation, which is to say inflation expectations. While the
weights of these factors change depending on the model, the expectations of house-
holds, firms, and the central bank are always of crucial importance, and a key
input both in models on inflationary dynamics and in models focused on eva-
luating monetary policy. Recent studies show that forward-looking measures of
inflation do a better job explaining inflation than do the measures of past inflation
(see Fuhrer and Olivei, 2009).

2 Long-run inflation expectations highlight an economic agent’s beliefs in the central bank’s

ability and willingness to achieve its inflation targets.
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The aim of this dissertation is to provide evidence that the key to the inflation
targeting area of economic policy is in understanding and forecasting inflation
and inflation expectations and ensuring relevant communication. This evidence
is provided through an empirical assessment of inflation expectations vis-a-vis
headline inflation for leading macroeconomic models and through forecasting
exercises. Additionally, this dissertation proposes a novel way to measure con-
sumer inflation expectations, which can act as an alternative input variable in
economic models, as well as for policy and decision-making.

To fulfil its research aim, this dissertation also sets out to review and identify
drawbacks in using traditional inflation measures and commonly used measures
of inflation expectations. One advantage of this dissertation being written during
the years running up to 2024 is the advancements in computational technologies
during the last decades, which allows one to build novel methods and identify
previously unavailable data sources that can act as alternative measures and
proxies for inflation and inflation expectations. The challenge is, however, to
quantify the information in some of the data sources or build models that are at
least as robust as naive benchmark models or that can even outperform them in
forecasting. Another challenge is to understand exactly how well central banks
communicate their policies, including for the purpose of keeping inflation expec-
tations anchored.

Figure 2 presents a stylised overview of the transmission mechanism of infla-
tion expectations for different economic agents and for the transmission of mone-
tary policy. The figure illustrates how different channels matter for inflation ex-
pectations. For instance, the inflation expectations of households and firms matter
via the real interest rate impact on spending decisions and wage setting. The infla-
tion expectations of financial markets, on the other hand, matter for the setting of
asset prices and financing conditions. Lastly, the impact of professional fore-
casters on inflation expectations works via being an information source for the
other agents mentioned, which themselves are relevant to the monetary trans-
mission mechanism. Thanks to its role in the wage and price-setting process,
inflation expectations are also an important determinant of future inflation. On
the other hand, monetary policy guides economic agents’ expectations of infla-
tion and influences economic activity and inflation, affecting household con-
sumption and wage-related decisions, as well as investment and price-setting
decisions for firms.

13
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Figure 2: Transmission Mechanism of Inflation Expectations.
Sources: ECB (2021) with modifications by author

The empirical exercises in this dissertation provide verification for the aim of the
research, and the following research tasks are carried out to support it, as outlined
in Table 1.

Table 1. Research Questions

Sudy | Research Questions Tasks

I |RQ1: How good are 1. To investigate the forecasting performance of
models that link Phillips curves, both for the headline and core
inflation and economic inflation rate contributing to the literature on
activity measures in which inflation measure helps forecast the
predicting to inflation? inflation best.

2. To evaluate the performance of Phillips curves
once an inflation targeting regime is adopted. To
analyse the cut-off point when the performance

changes.
II |RQ2: How well can 1. To explore online news as a potential data source
online news provide a for capturing and measuring inflation
real-time indication of expectations.
consumers’ inflation . .
. 2. To propose a potentially real-time measure of
expectations?

inflation expectations to be used in forecasting.

3. To evaluate the forecasting performance of
machine learning models, incorporating a novel
news-based indices to simple autoregressive
models.

4. To evaluate the forecasts of both inflation and
inflation expectations.
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Table 2. Continued
Sudy | Research Questions Tasks

III |RQ3: How well can 1. To evaluate Euler’s equations and their various
news-based measures be specifications by conducting empirical analyses
used as real-time on their performance.
alternatives for inflation

2. To infuse a novel news-based measure of inflation
expectations in the real interest rate calculations
and then in Euler’s models.

expectations?

3. To compare the estimates of models based on
news-based inflation expectations with those
based on traditional inflation measures.

4. To evaluate the impact of news-based inflation
expectations and different components of
consumption.

—_—

IV |RQ4: How it is possible |1. To use textual data to increase the amount of
to quantify central bank information in policy reaction function model
communication for estimates.

obtaining more
information on the
policy reaction function?

2. To determine how machine learning methods can
be used in determining the function of central
bank communication.

Structure of the Dissertation

This dissertation consists of three chapters. Chapter 1 provides an overview of
the theoretical background of the research with the aim of providing the foun-
dations and history of the models used within. The first section of the chapter
provides a general overview of literature on inflation and discusses the impli-
cations on monetary policy of having low or high inflation. Inflation targeting
and its positive effect on the economy are discussed briefly, since all four studies
of this dissertation focus on inflation targeting countries, such as New Zealand,
Sweden, Canada, and the United Kingdom, as well some Eurozone countries.

Recent changes in price levels are also examined in this section, along with a
review of recent papers that focus on understanding the effects of such price chan-
ges in “untypical industries™ due to the geopolitical and epidemic shocks witnes-
sed in the last years leading up to the writing of this dissertation. Lastly, various
measures for inflation are discussed, which includes headline inflation measures
as well as core measures, either based on exclusion methods or trimmed-mean
(also called median) methods.

The second part of Chapter 1, section 1.2, explores common forecasting
methods in macroeconomic literature and summarises the findings. A focus is
placed on New Keynesian Phillips curves models, not only because of their popu-
larity in economic literature and applications in central banking, but also as a

3 Here, “untypical industries” refer to those not commonly affected by political shocks, such

as airlines, accommodations, retail, and the shipping industry.
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highly discussed model for portraying the relationship between inflation and the
real economy, and because it is often used for forecasting the inflation rate.
Section 1.2 also discusses the limitations and shortcoming of the models, which
are important to address since the performance of Phillips curves models is mixed
and depends on the choice of the underlying data, model, and other parameters.
When aiming to understand what models and measures work best for forecasting
and modelling, one also needs to evaluate the impact of the introduction of
machine learning to economics as well as enhanced computing power on the per-
formance of the economic models. An updated literature review in this section
puts the focus on the machine learning methods that are currently employed by
central bankers or academics for forecasting inflation.

Section 1.3 and 1.4 aim to reinforce the reader’s understanding of the role of
inflation expectations and its link to inflation dynamics, and thereby presents rele-
vant literature that provides the supporting theoretical and empirical evidence. The
challenges economists and policymakers face in such measurements are also
addressed, along with a review of the inflation expectation formation process. Up
until recently, market or survey-based measures of inflation expectations would
act as proxies of inflation or inflation expectations.

To complete the understanding of household inflation expectation formation,
one must also consider the communication that consumers receive from the
central banks, which helps to guide those expectations. Therefore, the last section
of Chapter 1 focuses on the communication from central banks through various
forms of media. Chapter 2 provides an overview of the research methodologies
and dataset used in this dissertation. While Chapter 3 consists of four empirical
studies that cover the aforementioned research questions and comprise this dis-
sertation. The first paper, denoted Study I, studies the ability of various Phillips
curve specifications to forecast future headline and underlying core inflation
measures for Sweden, Canada, and New Zealand. The forecasting performance
of these specifications is compared with simple benchmark models, and the
changes in the performance and predictive power are assessed in light of adopting
an inflation targeting regime.

Study II extracts a novel high-dimensional measure that corresponds to con-
sumers’ inflation perceptions from an online news outlet. The significant relation-
ship between a household’s inflation expectations and the news is documented
and the forecasting performance of news-based indices is evaluated for different
forecast horizons and model variations. Study III builds on the methodologies
from Study II and develops a new measure of inflation expectations from online
news sources and uses that to build a real interest rate that could capture an
underlying base for consumer consumption and savings decision as described by
the Euler’s equation. The role played by the media for the formation of consumer
inflation expectations is highlighted, and the potential to use it for other key macro-
economic relationships is touched upon briefly. In Study IV, the communication
reaction function of the European Central Bank is analysed with the topic mo-
delling method and text mining. Quantitative Indices are built from speeches
from the European Central Bank, which act as dependent variables in policy and
communication reaction functions.

16



Figure 3 visualises the interactions between the papers of the dissertation, re-
lated to the main keywords of this dissertation and with key information of each
study summarised in the boxes. Along with keywords of inflation, inflation expec-
tations, and central bank communication, which form the foundations of the
research aim of this dissertation, machine learning is another frequently occurring
and prominent keyword, as the novelty of this dissertation is possible thanks to
models and methods from the machine learning field. This includes, for instance,
the text mining approaches used to process news data, as well as various clus-
tering and variable selection methods, which are further described in Chapter 2.

Most relationships between keywords and studies, highlighted in Figure 3, are
obvious and do not require further explanations, however, some do. For instance,
Study I is indirectly linked to inflation expectations in the form of inflation fore-
casts, which is one of the tasks carried out in the paper. Similarly, Study I is also
indirectly linked to central bank communication via its focus on inflation-
targeting countries. Study III doesn’t explicitly focus on central bank commu-
nication, but the findings of the paper allow us to quantify and understand infla-
tion expectations better, providing a springboard for studying economic agents’
decision-making stemming from central bank communications. While not expli-
citly added in Figure 3, but closely linked with the central bank communication
is monetary policy. In other words, the communication of central banks makes
monetary policy. When households and firms act in a forward-looking way, their
inflation expectations are influenced by central banks via communication. This
relationship between communication, monetary policy, and inflation expec-
tations strengthens the interactions between the papers.

Studies Keywords
Study I
Study 11 Inflation Expectations
Central Bank
Study IV Machine Learning

Figure 3: The interaction between the four studies of the dissertation.
Source: Compiled by author

The main findings of each paper, along with the policy implications and limi-
tations, are summarised in Chapter 4, which also aims to relate the findings of
each study to the research tasks outlined in the Introduction. Lastly, a number of
ideas are suggested for further research, and general conclusions are presented.

17



Contributions of individual authors

Study I is a solo work. Study II is co-authored with Jaan Masso, and Lenno Uus-
kiila, and Study III is co-authored with Lenno Uuskiila. All authors contributed
to formulating the research questions, choosing the research methodology, and
formulating theoretical background as well as revising the manuscript for publi-
cation. Diana Gabrielyan was solely responsible for data collection, clean-up and
processing, conducting the empirical analysis, and writing the manuscripts for
the three studies.

Study IV is co-authored with Luca Alfieri. Diana Gabrielyan contributed to
the text mining segment of the empirical exercise, as well as writing portions of
the appendix and revisions of the paper after the first draft. Luca Alfieri was
responsible for formulating the design and main idea of the article, performing
regressions analysis and robustness checks, and writing the first draft.
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1. THEORETICAL BACKGROUND FOR THE ARCH

1.1 The Role of Inflation

“Price stahility [ ..] isa good thing in itself, for reasons
that economists understand much better today than they
did a few decades ago. Inflation injects noise into the
price system, makes long-term financial planning more
complex, and interactsin perverse ways with imperfectly
indexed tax and accounting rules.” Ben Bernanke (2007)

A crucial role of a central bank is to ensure economic and financial stability. This
means that central banks aim for a low and stable rate of inflation. When con-
sumers and firms do not have to worry about big changes in prices, in either
direction, prices are considered stable (Bernanke, 2007). An optimal rate of infla-
tion should be non-zero and positive but at moderate levels. Neither too high
inflation nor too low inflation are good for the economy. High inflation leads to
lower purchasing power and uncertainty related to savings and investments.
Whereas a persistent decline in the level of prices, known as deflation, leads to
wage cuts, increases in unemployment, and the uncertainty and straining of the
economy. Monetary authorities such as the Federal Reserve, the European
Central Bank (ECB), and the Bank of England find low and stable inflation to be
their major objective (see Federal Reserve System, 2016; ECB, 2021a, ECB,
2021b; Bank of England, 2022).

To help households and firms plan for the future, many central banks have
adopted inflation-targeting (IT) regimes. The introduction of inflation targeting
dates back to 1990 in New Zealand and ever since, its popularity has grown;
nowadays, nearly 40 central banks around the world use this approach (Roger,
2010). For example, the Federal Open Market Committee (FOMC) in the United
States, the European Central Bank in the Eurozone, and the Bank of England in
the United Kingdom have adopted inflation targeting and have set the inflation
target at 2%. As stated on the ECB’s website, “An inflation rate of 2% is low
enough for the economy to fully reap the benefits of price stability” while also
underlining the ECB’s commitment to its monetary policy goals (ECB, 2021b).
A positive inflation target, set around 2%, acts both as a safety margin against the
risk of deflation and as a sufficient margin to allow for downward wage rigidities,
positive measurement bias in the price index and a smoother adjustment of
macroeconomic imbalances across the Eurozone (Kilponen and Kontulainen,
2021).

The positive effects of IT on the economy are highlighted in the literature.
A recent paper by Arsic et al. (2022) evaluates the effects of IT on macro-
economic performance for 26 small open economies, which includes former
socialist countries of Europe and Central Asia. Their results suggest that, as ex-
pected, the introduction of IT improves a country’s macroeconomic performance
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and is successful in reducing the inflation rate, as well as inflation and GDP
volatility. Abo-Zaid and Tuzemen (2021) even find that an inflation-targeting
regime in developing countries is also associated with higher and more stable
GDP growth. These results are also supported by a study on 36 countries by Gon-
calves and Salles (2008), where inflation-targeting countries demonstrated signi-
ficant drops in inflation rates and volatility of GDP growth rates. Additional bene-
fits, as suggested by the literature, are unemployment reduction, the establish-
ment of fiscal discipline, and increasing the credibility and analytical capabilities
of central banks to forecast and model economic developments (Svensson, 1997;
Mishkin, 1999; King, 2002; de Mendonga and de Guimaraes e Souza, 2012).

There are also sceptics of the regime or, more specifically, those who believe
the economic benefits are not due to inflation targeting. However, the benefits
might extend beyond the countries that have adopted IT (see Ball and Sheridan,
2005; Lin and Ye, 2007; and Sims, 2005). Since inflation targeting regimes put
greater focus on central banks’ transparency and credibility in conducting mone-
tary policy in turbulent times and for introducing and analysing novel inflation
measures, these characteristics — transparency and credibility — are crucial.

Even with the adoption of an IT regime, prices and, consequently, the con-
sumer price index (CPI) may still fluctuate substantially due to various economic
shocks, seasonality, and so on. Hence, economists have sought a less volatile
measure of inflation, which would filter out the transitory effects of large price
changes unrelated to changes in cyclical inflation pressures. This core measure
of inflation, first developed by Gordon (1975), is most often the one used in de-
cision making and forecasting frameworks. Earliest core measures, up until the
1990s, were calculated as headline inflation minus the prices of select items.
Commonly, excluded items were, and still are, food and energy as they usually
account for the biggest price fluctuations, but, of course, price changes in other
sectors may also cause volatility in inflation. See Figure 4 for the dynamics of
EU headline inflation alone and core inflation, defined as headline inflation
excluding food and energy prices. As can be observed from Figure 4, the under-
lying inflation, CPI inflation excluding food and energy prices, is more stable in
general thanks to the exclusion of those two most volatile components. However,
in the last two years, even underlying inflation has spiked, albeit it has remained
lower and more stable than headline inflation. It can also be noted from Figure 4
that, starting from late 2022, headline inflation starts to go down, driven by the
fall of energy costs, even though food prices still keep upward pressure on prices.

There are other ways to filter out volatility from headline inflation, which are
based on medians or trimmed means* and instead of excluding items, outliers are
excluded from the distribution of price changes across sectors. Such measures
have gained increasing popularity since the 1990s (see Bryan and Pike, 1991; Dol-
mas, 2005; Dolmas and Koenig, 2019). A paper by Dolmas and Koenig (2019)
shows that the trimmed-mean personal consumption expenditure measure of

4 A trimmed mean rate of inflation is calculated as the average rate of inflation after trimming

away a certain percentage of the distribution of price changes at both ends.
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inflation might be more successful in filtering out variation in headline inflation
than personal consumption expenditure excluding food and energy prices, i.e. the
traditionally used core inflation measure. Their inflation forecasts, using a real-
time trimmed mean method, sometimes even outperform models that try to
predict headline inflation directly.

12
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CPI Infation == CPI Inflation excl. Food and Energy

Figure 4: EU Total CPI Inflation and CPI Inflation less food and energy, January 2007
to November 2023.

Source: OECD

More recently, the period of the COVID-19 pandemic has been fruitful for
inflation research as the economic disruptions have caused extreme price varia-
tions in untypical industries, such as airlines, accommodation, real-estate, and
clothing. The traditional headline-excluding-food-and-energy measure of core
inflation has been almost as volatile as headline inflation and has performed
poorly in most countries. In the United States, for instance, the least volatile mea-
sures of inflation during 2020-2021 have been the median inflation rate, the
trimmed mean inflation rate, as well as the sticky-price inflation rate (Ball et al.,
2021). For more discussion on core inflation measures, see Wynne (2008), which
provides a good overview of the history of core inflation and reviews various
measurement approaches.

1.2 Forecasting Inflation

With regards to the forecasting powers of core and headline inflation measures,
the prevailing view is that core inflation measures are better predictors of total
inflation (Dolmas and Koenig, 2019). However, there are also studies pointing to
the dependency of a good performance on the time horizon of the forecast, and
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on how the inflation is measured, e.g. whether its trimmed-mean and median
methods, excluding certain sectors, and so on. Hence, core inflation might not
necessarily be the best predictor of inflation; such results are found in Crone et al.
(2011) and Crone (2013). Overall, the literature shows results that are mixed and
even contradicting. After reviewing several measures, Verbrugge (2019) comes
to a similar conclusion.

Regardless of which measure of inflation a central bank selects as the inflation
metric, accurate inflation forecasts are critical for policy decisions and are key
components of a forward-looking monetary policy. Literature on forecasting in-
flation is extensive, and there are a number of papers that evaluate the forecasting
performance of various economic models, from simple autoregressive or random
walk models to Phillips curves, triangle models, time-varying trend models, and
combination models, to various extensions of these. The results of these are again
quite mixed and depend on the inflation measure used (CPI inflation, core infla-
tion, etc.), time horizon, country, and the model. As an example, time-varying
trend models have performed much better for Australia in terms of forecast errors
at short horizons than the autoregressive or Philips curve models (Guo et al.,
2022). For the United States, generalised Phillips curves based on an aggregated
index of real activity (that excludes unemployment) have shown better perfor-
mance (Stock and Watson, 1999). Other notable papers in the field of inflation
forecasting are Stock and Watson (2008) and Faust and Wright (2013).

Most popular models, until the last decade, have utilised (vector) autoregres-
sions, random walks, or Phillips curves. Recently, there has been an increase in
the use of machine learning (ML) methods for predicting inflation, especially
since the amount of data has skyrocketed as new data sources have become avail-
able (e.g., news data, speeches, press releases, online prices, survey data, etc.)
Most of these research papers find that ML models, such as random forests, ridge
regressions and neural networks, are more accurate than traditional benchmark
models, especially when the number of covariates is large. See, for example
Chakaraborty and Joseph (2017), Garcia et al. (2017), Nakorji and Aminu (2022),
and Medeiros et al. (2019).

All in all, despite the newly available alternative models, Phillips curves are
one of the most popular and widely used models used to describe inflation
dynamics. Alan Blinder, even called Phillips curves the “clean little secret of
macroeconomics”. The ECB, for example, routinely deploy Phillips curves as
part of their analytical toolkit to analyse and communicate inflation and wage
growth developments.

New Keynesian Phillips curves are modelled as a function of past inflation
and other variables, such as inflation expectations, unemployment rate, output
gap, etc. The unemployment rate, or unemployment gap, commonly appears in
Phillips curves, as it is a good measure of economic slack due to the co-move-
ments with the measure of economic resources usage.

5 As seen in Remarks at the Senior Executives Conference of the Mortgage Bankers Asso-

ciation, New York, N.Y., January 10, 1996.
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The Phillips curve relationship can be summarized using the following equa-
tion: my = Eymepq — (U —uy,), where coefficient f > 0, m; is inflation and
E;m; 44 is expected inflation at period ¢, u; and u,, are unemployment at time ¢,
and the natural rate of inflation rate of unemployment (NAIRU)®, respectively
(us —uy,) is the difference between the unemployment rate and the natural
unemployment. Instead of the unemployment gap, there are ample ways of
measuring economic slack. A Phillips curve equation can be interpreted both as
a response of price to demand and supply, as well as a price-setting equation. If
expectations are rational, then m, = E;m;,q and u = u,,.

The short-run Phillips curve shows an inverse relationship between inflation
and unemployment, whereas the long-run Phillips curve is a vertical line at the
Uy, signalling no trade-off. This is because the natural rate of unemployment is
achieved only temporarily by generating inflation in excess of economic agents’
expectations. This, however, causes workers to demand higher wages, which
brings the unemployment rate back to its natural rate and equilibrium is estab-
lished at a higher inflation rate.

Nevertheless, the stability of Phillips curve models has been under question
in the last few decades due to the declining slope of Phillips curves; some resear-
chers would agree that the relationship between inflation and economic activity
does not hold any more and that the Phillips equation is no longer a useful de-
scriptor of inflation dynamics (see Coibon and Gorodnichenko, 2015a; Atkenson
and Ohanian, 2001). However, one possible explanation may be that inflation has
been relatively steady in the last decades and, as such, the basic mechanism of a
Phillips curve in connecting demand, supply, and prices is no longer useful or
working.

However, is the announcement of the death of the Philips curve premature?
While effective monetary policy has kept inflation at target, can global forces
change inflation dynamics? At least for developing countries, Jorda et al. (2019)
suggest that Phillips curves might still be at play, arguing that while inflation has
stayed low in developing countries despite low unemployment rates, there is a
hint that the role of past inflation remains dominant in explaining current infla-
tion. Phillips curves also find support in McKnight et al. (2020), who find that
theory-based forecasts outperform hard to beat naive benchmark models, while
Banbura and Bobeica (2022) find that Phillips curves help to forecast Eurozone
inflation, but conditional on choosing the specification.

One also must consider that changes in some of the Phillips curves compo-
nents (e.g., inflation expectations, imported input prices, and the behaviour of
economic agents) can lead to a shift in the relationship, yet the slope might remain
unaffected. Failure to find evidence of inflation and unemployment trade-off can
also be attributed to weaknesses in econometric approaches, non-stationarity of
variables, and the presence of endogeneity, etc. For instance, Hindrayanto et al.
(2019) find that Phillips curves are still alive for Eurozone countries and the

® This is the unemployment rate that exists when the economy is at potential GDP and is

often referred to as non-accelerating inflation rate of unemployment (NAIRU).
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heterogeneity in results is potentially due to the differences in the structural cha-
racteristics of the labour markets and productivity across the countries. Equally
important factors to consider in inconclusive Phillips curve model results are the
limitations of the data, for instance those of survey measures, discussed in other
sections. In summary, as with any other model, Phillips curves come with their
limitations and shortcomings.

In Chapter 3, an empirical study on the forecasting performance of Phillips
curves is presented. My findings support the above discussion on the episodically
successful performance of Phillips curves, and suggested forecast horizons are
presented.

1.3 Inflation Expectations and Their Formation

“1 am not saying what [inflation expectations] is a
function of. We know it's a very difficult issue, but that is
the key variable. It' simportant, but just because we can’t
make a judgment as to what these driving forces are in
an econometric sense doesn't mean that it's not real.”
Alan Greenspan (1994)

Economic theory puts a special emphasis on inflation expectations as one of the
drivers for inflation. Therefore, it is important to acknowledge the role inflation
expectations play on actual inflation dynamics and their role in policymaking.
Whereas the definition of inflation expectations is self-explanatory, what is not
self-evident from this definition is the magnitude of the impact these expectations
have on people’s behaviour, considering that households and firms base their
decisions on how they see the future of the economy evolving.

When too high inflation persists, inflation expectations rise and one of the
many outcomes of such a rise is that employees start to demand a wage increase
to make up for the loss in purchasing power. Similarly, all else equal, when infla-
tion expectations rise, actual inflation tends to increase as well: once firms in-
crease employee wages, operating costs increase, which pushes firms to raise the
prices for their products and services. Macroeconomists call this a “wage-price
spiral”’ (Blanchard, 1986). The reverse holds as well: when inflation is too low,
expectations fall as well, increasing the risk of constantly falling prices. Falling
inflation and inflation expectations also affect interest rates, as borrowers and
investors make their decisions based on such economic outlooks.

Clark and Davig (2008) analyse the response of inflation to shocks on inflation
expectations through many vector autoregressive models, which allow for a direct
and non-restrictive assessment of the relationship between the two. They consider

7 This concept was first used in an article in the New York Times related to a steelworker

strike in 1937.
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shocks to inflation expectations that are not captured by other variables of the
model and cannot be measured adequately, for example, shifts in the perceived
credibility of monetary policy or news on the economic outlook, and their
findings reinforce the impact of expectations and shocks on inflation. The impact
is not always homogenous across short-term and long-term inflation expec-
tations, but the difference is not necessarily substantial. Overall, the empirical
evidence from Clark and Davig (2008) supports the theory that long-term survey
measures can act as an excellent proxy for the underlying trend rate of inflation,
which exerts more influence on short-run inflation expectations than past
inflation.

Both inflation and inflation expectations appear in virtually all key macro-
economic models that feature the nominal side of the economy. Expectations are
an important input in any intertemporal consumption or investment decision mo-
dels. The famous consumption model of Euler, which summarises the relation-
ship between interest rates, consumption, and expectations about inflation, is a
great example. Euler’s model consists of a forward-looking consumption compo-
nent (Ac; ), which is the change in consumption and reacting negatively to the
real interest rate (1), due to the intertemporal substitution (¢). A simple Euler’s
model equation is as follows: Ac;pq = a + 0(iy — Tppq) + Epy1, Where Ty q
and &,, are next period inflation and error term, respectively, and i; is the
nominal interest rate. For forward-looking monetary policy, expected interest
rates are just as important as current policy rates. As Woodford (2001, p. 12)
notes, “successful monetary policy is not so much a matter of effective control of
overnight interest rates... as of affecting... the evolution of market expectations.”

According to the Fisher equation®, the real rates are a combination of nominal
interest rates and inflation expectations. The Euler equation implies that low
interest rates bring higher current consumption in the cost of lower future con-
sumption since savings lose worth. Of course, different consumption components
may be affected differently, and, for example, agents may decide to spend specifi-
cally on a particular type of goods, such as real estate, buildings, etc. For example,
Ichiue and Nish Iguchi (2015) test the link between household consumption and
the inflation expectations of Japanese households and find that when these house-
holds report higher inflation expectations, they increase current consumption by
reducing planned savings. Driger and Nghiem (2021) likewise confirm that
macroeconomic expectations matter for economic decisions for German
households. They provide a good overview of the related literature, including a few
recent papers that report an insignificant link between consumer inflation expec-
tations and consumer readiness to spend on particular goods.

D’Acunto et al. (2022b) provide a good discussion and empirical evidence on
how inflation expectations relate to the intertemporal consumption choices of
households and the financing of such decisions. Besides intertemporal consump-
tion choices, inflation expectations also affect other economic decisions, such as

8 The Fisher equation is as follows: R = r + 7, where R and r are nominal and real inte-

rest rates, respectively and m is the inflation.
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mortgage and portfolio choices, financial investments, and wage bargaining
(Bernake, 2007).

Yet another related role of inflation expectations is how it assists in fore-
casting inflation. It has been shown in a number of studies that models including
inflation expectations have smaller forecast errors (see Tallman and Zaman, 2020;
Faust and Wright, 2013; and Chan, Clark, and Koop, 2018). This also applies to
forecasting using Phillips curves. As was discussed previously, many papers have
declared the death of Phillips curves (e.g., Hall, 2013; Ball and Mazumder, 2011;
and Blanchard, 2016) triggered by the resilient inflation rate after the Great
Recession followed by surprisingly low inflation after the economic recovery. At
the same time, research consistently finds that consumer inflation expectations
(including survey-based expectations) deviate from assumptions of FIRE, and
some studies on Phillips curves suggest that when this is taken into account, the
death prognosis of Phillips curves may be premature.

When using survey expectations in Phillips curves, many of the model’s short-
comings are overcome, the predictive power is increased and the Phillips curves
become more stable. For instance, in Coibon et al. (2018), when real-time expec-
tations are incorporated in the New Keynesian Phillips curve and deviations from
FIRE are allowed, a number of the shortcomings of Phillips curves that appear
under FIRE assumption are addressed. These include a lack of persistence, the
need for ad-hoc lags, periods of missing dis(inflation), and the low out-of-sample
predictive power of Phillips curves. For more literature on Phillips curves per-
formance with inflation expectations, see Fuhrer et al. (2012), Coibon and Gorod-
nichenko (2015a), and Adam and Padula (2011).

1.4 Measuring Inflation Expectations

As past inflation cannot be changed, central banks aim at anchoring inflation
expectations at the inflation target. Hence, unsurprisingly, the preferred scenario
of central banks is when inflation expectations are anchored at the target or, if
deviated, quickly return to it. In the context of monetary policy, anchoring refers
to inflation expectations being insensitive to the data and staying at target levels.
The more strongly inflation expectations are anchored on actual monetary policy
goals or targets, the more effective monetary policy will be in achieving its goals.

While inflation expectations are usually ‘well-anchored’ in normal times, such
is not always the case during volatile times. Various economic and political
shocks cause inflation expectations to rise by generating persistent increases in
inflation. As Mester (2022, p. 3) states in a speech for Federal Reserve Bank of
Cleveland, “while the theory is compelling, the real world does not always co-
operate”. For instance, inflation expectations have deviated significantly for
Japan for many years (see Hattori and Yetman, 2017), and the core inflation
measure has been running below the target for years in the United States (see
Bednar and Clark, 2014).
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Indeed, even though inflation expectations are much better anchored now than
they were decades ago, there is much evidence to suggest that they remain imper-
fectly anchored. One such study is by Giirkaynak et al. (2005), where long-term
inflation expectations are shown to react significantly to unexpected components
of monetary policy announcements and macroeconomic data releases. This
reaction violates the assumption of inflation expectations being time-invariant,
and, therefore, inflation expectations cannot be considered to be strongly ancho-
red. Similarly, Levin, Natalucci, and Piger (2004) show that some survey mea-
sures of inflation expectations also react to changes in the actual rate of inflation
in the United States.

It is also worth noting that there is heterogeneity in the extent of ‘anchoring’
in long- and short-term inflation expectations. Long-term inflation expectations
carry more variability over time and are rarely perfectly anchored in real eco-
nomies. However, economists may still consider long-run inflation expectations
well anchored when consumers react insignificantly to higher inflation.

The challenge is that households and firms may interpret inflation numbers
differently and their expectations of the future rate of inflation may be different
from central bankers’ or professional forecasters’ predictions. Such heterogeneity
between consumer demographics is partly due to varying economic environments
and daily activities. For example, women tend to systematically expect higher
inflation than men (D’Acunto et al., 2021; Jonung, 1981), younger consumers’
inflation expectations are lower (Malmendier and Nagel, 2016), while those with
lower cognitive abilities have higher inflation expectations compared to others
(D’Acunto et al., 2022a). In another study, findings point to lower financial lite-
racy being related to higher inflation expectations (Bruine de Bruin et al., 2010).
Similar findings by Burke and Manz (2011) suggest that consumers who are more
economically literate choose more relevant information when forming inflation
expectations and hence make better forecasts.

There are various ways to measure inflation expectations, from consumer
surveys to forecasts by professional economists and through financial instruments
(D’Acunto et al., 2022b). The simplest approach is to use direct estimates from
consumer surveys and those from professional forecasters. However, in addition
to already existing demographic-based heterogeneity, there are also other funda-
mental problems with both consumer and professional survey data.

For one, household survey answers tend to be skewed, and factors like a house-
hold’s consumption basket, prior (possibly) inaccurate memories, shopping
habits, and dispersion in cost of living can create a significant bias. Georganas
et al. (2014) find that the perceived inflation rates of consumers are biased toward
the goods they often buy, while Coibon and Gorodnichenko (2015b) find that oil
prices may have higher effect on inflation forecasts for households with a higher
share of gasoline in their consumption basket. Survey answers can also be in-
accurate due to inaccurate memories, for instance, when trying to remember pre-
viously seen supermarket prices at the time of answering surveys (Cavalho et al.,
2016). As for professional forecast data, while such data do not represent a
specific group of economic agents, there is evidence that trade unions and firms
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may use professional forecasts as an information source to form their inflation
expectations (ECB, 2021). The problem with professional forecasts, however, is
that professionals may often hide their true beliefs for a variety of reasons. One
such reason, as suggested by Croushore (1997), is that the forecasters might
strategically misreport information to bring their forecasts toward the consensus
in order to avoid unfavourable publicity when wrong. For more discussion on
this, see Ottaviani and Serensen (2006) and Laster et al. (1999).

Another measure of inflation expectations comes from the financial markets.
Examples include data from inflation-linked securities, such as swaps or diffe-
rences in yields for securities or index-linked stocks. The advantages of such data
are real-timeness, high frequency, and being entirely forward-looking and, there-
fore, suitable for inflation forecasting. However, these measures include risk
premia, as investors are naturally risk-averse to inflation risk. Moreover, market-
based expectations may contain a relatively short history compared to survey data
and may also be affected by the mathematical effects of bond convexity’. When
adjusted for risk premia, differences between market and survey-based measures
of inflation expectations might decrease, but one still needs to consider the market
distortions that affect the information content.

Regardless of the measure of choice, it is important to acknowledge the un-
avoidable deviations of inflation expectations from the FIRE paradigm. The
models that account for these differences and the heterogeneities, which are de-
scribed above, are very promising (see Bordalo et al., 2020; Malmendier et al.,
2020).

1.5 News, Communication, and Expectations

“ Changes in communication are very keenly noticed and
analysed. And it is not only what is said but also what is
left unsaid that can send a message.” Jens Weidmann
(2018)

Market players update their inflation expectations as new information is released.
This highlights the importance of high-frequency real-time data for the accurate
formations of inflation expectations. As mentioned earlier, available survey-
based inflation expectations have low frequency, and the high-frequency market-
based forecasts involve risk and may be uncertain. One way to overcome this
issue of low-frequency-but-more-reliable and high-frequency-but-unstable data
problem is to use the high-frequency multidimensional textual data available on
the internet, which makes it possible to build an indicator that is not included in
the official statistics.

®  Bond’s convexity shows how its duration changes as yields change and shows the relation-

ship between bond price and yield. Convexity arises due to the shape of the price-yield curve.
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The idea is that this textual data may contain information about inflation
expectations (and not only) that are not included in survey data. Throughout this
dissertation, text mining, a branch of machine learning, is utilised. Notably, the
ability of text mining to convert large collections of text from an unstructured to
a structured form allows for the in-depth quantitative and qualitative analysis of
online news websites. For an introduction to text mining and its application in
central banking, see Bholat et al. (2015).

One known and well-established source of communication to households is
media. Frequently, news is a household’s primary and preferred source of infor-
mation (Blinder and Kureger, 2004; and Curtin, 2008). By analysing news con-
tent, one can understand the importance a given topic has on the current and future
economy based on the intensity and the extent of how much it is discussed in the
media (Larsen et al., 2021). Most economic agents, from households to firms to
investors, follow daily news and incorporate interpretations from their own views
and expectations. Essentially, news is the societal narratives expressed through
the texts. Even though using textual data from the news is a relatively recent trend
in the literature, there are already a number of research papers that use such rich
data sources for policy analysis, forecasting, modelling and understanding con-
sumer behaviour.

Relevant to this dissertation is the literature that studies the impact of news
narratives on inflation expectations. Back in the early 2000s, Doms and Morin
(2004) conducted an empirical study using The Economist’s recession index to
extract a measure of economic reporting for the US and found that during times
of high news coverage, consumer inflation expectations were updated more
frequently, highlighting that news matters. Households were also more receptive
to negative news (Pfajfar and Santoro, 2013).

A number of studies also found evidence of the positive impact of news on
inflation and inflation expectations forecasts, for example, Mazumder (2021) and
Larsen et al. (2021). One paper by Larsen et al. (2021) is particularly interesting
as it also offers an analysis of the role of inflation expectations in information
rigidities and finds that relevant news coverage helps to explain the degree of
information rigidity among households. In a slightly different forecasting exer-
cise, Shapiro et al. (2022) use a computational text analysis of 16 economic and
financial news outlets in the United States to assess time series measures of eco-
nomic sentiment and find that daily news sentiment is predictive of movements
of survey-based measures of consumer sentiment.

Besides the United States, the relationship between news and inflation expec-
tations has been explored, studied, and validated for many countries. For German
households, Lamla and Lein (2014) found that both the volume and tone in the
media coverage of inflation-related topics influence the inflation expectation
formation of consumers. Driger and Nghiem (2021) reinforce this for Germany
by analysing the impact of having read any financial or monetary policy news on
the marginal effects of consumers’ inflation expectations and interest rates on
their spending decisions. Evidence points to the effects being especially strong
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for those consumers who recall reading monetary news, i.e. news on monetary
policy.

Thorsrud (2020) constructs an accurate new business cycle index for Norway
based on quarterly GDP growth and extracted information from a daily business
newspaper, which classifies the phases of the business cycle and provides mean-
ingful insights on which types of news drive or reflect economic fluctuations. A
paper by Jansen and Neuenkirch (2017) on Dutch households reached similar
conclusions on the relationship between inflation perceptions and news consump-
tion, proving that the perceptions of recent price changes as covered by the news
are an important driver for inflation expectation accuracy in the period of one
year ahead.

Empirical evidence on the impact of media on inflation expectations pushes
forward the studies on the relationship between central bank communication and
agents’ economic choices. In general, monetary policy communication should be
simple, direct, and provide a holistic perspective to avoid misinterpretation. In
times of low inflation, such communication might not be an issue, but when infla-
tion is high and the global economic landscape is volatile, a lack of appropriate
communication is problematic. The communication from central banks should
convey the monetary objectives clearly and transmit the policy’s reaction function.

In the central banks’ policy reaction function, the main policy instrument is

the interest rate, which depends on both inflation and the output gap and as pro-
vided by Clarida et al. (1998), and looks like the following: 7" = " +
B1E:(eyn — ) + BoE:(y: — i) , where 7 "and 7 are the desired and equi-
librium interest rate values, respectively, and m;,,, and " are the n-step ahead
and desired inflation rates, respectively. Output gap is denoted as the difference
between the actual output y; and potential output y;.

The policy reaction function is the channel that provides insights into the
factors influencing monetary policy (e.g., inflation targets, output, asset prices,
and so on) to avoid uncertainties about how the monetary policy would respond
to new information. Additionally, an effective reaction function describes how
the monetary policy affects the behaviour of the economic agents and ensures
close-knit interactions between central banks and these agents.

So, can central banks be effective in communicating their economic outlook
to consumers? What does good central bank communication look like? For one,
the monetary policy toolkit should include forward guidance, as it helps to
explain a central bank’s decisions'®. Clear communication about future monetary
policy intentions helps economic agents have a better understanding of current
economic conditions and where the economy is headed and thus makes monetary
policy more effective. In addition, a communicative central bank that positively

10 Some central banks, including the European Central Bank (ECB), consider forward

guidance a non-standard, unconventional monetary policy to be used when the conventional
policy tools were not working or meaningful anymore. The ECB and US Federal Reserve also
announced plans to abandon forward guidance on rates and instead, as Lagarde notes, “make
monetary policy decisions on a data-dependent basis” (Financial Times, July 2022).
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affects the economy has the public’s support in achieving the central banks’
goals, particularly that of steering consumers’ inflation expectations. To help
guide these inflation expectations, central banks should ensure transparent and
clear communication. As Weidmann (2018, p. 1) states in his lecture at the Centre
for European Economic Research, “An independent central bank is not a state
within a state and, in a democracy, it needs to explain its monetary policy”.

Transparency strengthens public confidence and allows central banks to better
understand the inflation expectations of economic agents. These agents them-
selves influence central banks via communication and by acting in a forward-
looking way. This circular impact continues: the better the inflation expectations
are steered, the better the central banks can control prices (in their goal of price
stability) and aggregate demand. This highlights that a knowledge of monetary
policy is relevant for inflation expectations (Cruijsen et al., 2015) and emphasises
the role of the future expectations of key rates, such as inflation and interest rates,
for the impact of monetary policy.

For two, monetary policy communication should aim to reach all agents (firms,
financial markets, and the general public), which is not always the case (see
Haldane and McMahon, 2018; Coibion et al., 2019). Blinder et al. (2018, p. 29)
noted that “if researchers are interested in testing market responses to [central
bank] communication, it may make sense to focus on statements that actually
reach market participants, and on the content as conveyed by the media”. In
addition, it is important to recognise that firms and households may have a limited
attention span, heterogeneity in beliefs, and potential for misinterpretation.

Information may also be fragmented and far from perfect (Cruijsen et al., 2015),
and audiences may also lack economic and financial literacy. As such, reaching
out to the young and less well-off consumer through central bank communication
might be challenging. Pro-active communication to younger consumers is parti-
cularly important since they may not have been exposed to high inflation or
economic crises during their lifetime and may be less likely to get involved in
combating high inflation as a society (Ehrmann and Tzamourani, 2012). It may
even happen that consumers, regardless of age, literacy, wealth, and education,
are not interested in communications from central banks (Blinder, 2018). This
disparity in the levels of the knowledge and understanding of agents is a serious
challenge for central banks' communication.

One way for central banks to expand the reach of their communication is by
using a variety of transmission channels, such as social media, television, news,
speeches, and press conferences. This also allows for a more homogenous distri-
bution of customer attention (Weidmann, 2018). Along with the aforementioned
benefits of using news data, news is an excellent channel for central banks to
reach the general public. As evidenced by Ter Ellen et al. (2020), relevant mone-
tary policy communication does reach the public via news coverage, and as
shown in Larsen et al. (2021), the general public does not need to know a lot
about monetary policy or read a lot of news in order to learn and ‘consume’ what
the central bank communicates. News outlets also act as information inter-
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mediaries by allowing the monitoring of all key economic events, which is other-
wise hard or even impossible for any single consumer due to a lack of resources
(Nimark and Pitschner, 2019).

Central bank statements, minutes, press releases, and speeches are other
channels to reach the public, albeit they are not as effective for reaching a wider
group of economic agents, particularly those uninterested or unfamiliar with what
central banks do. Still, these speeches, and statements, etc., are crucial means of
communication for monetary policy decision makers, and central banks can use
these information sources for other analyses as well. For instance, Hendry and
Madeley (2010) use Latent Semantic Analysis to extract information from Bank
of Canada communication statements and analyse which timeframe of infor-
mation affects returns and volatility in short-term and long-term interest rate
markets. The findings of El-Shagi and Jung (2015) reveal that the minutes of
Bank of England’s Monetary Policy Committee have contributed to market
expectation formations on the future of monetary policy and helped explain future
changes regarding the bank’s rate. While, finally, Lucca and Trebbi (2009) mea-
sure the content of central bank communication about future interest rate de-
cisions based on information from news sources. Thus, it has been shown
repeatedly that, while not as effective as news outlets, other central bank data
sources act as means of monetary policy communication.
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2. RESEARCH DATA AND METHODOLOGY

Inflation analysis requires extensive data and a sufficiently long time-series. This
section reviews in detail the data and the methodology of each study separately.

Study I employs data collected from three open economies, Sweden, New
Zealand, and Canada, for the duration of 30 years. This includes the consumer
price index (CPI) and underlying inflation. This underlying measure, otherwise
known as core inflation, is used for robustness as the main results of the study
focus on headline inflation forecasts. Both inflation metrics act as the main input
for benchmark models and are also used in Phillips curve models on the left-hand
side of the equation and as lagged measures corresponding to past inflation. In
addition, Phillips curves also include a measure of economic activity.

The unemployment rate, capacity utilisation rate, and index of industrial
production are chosen as measures of economic slack, all collected from the
national statistic offices of the respective countries and other statistical databases.
A version of a Phillips curves model, called the triangle model introduced by
Gordon (1990), also includes supply side variables and, for this paper, oil prices
are chosen for the latter model. In all models, to verify the robustness of the results,
the gaps of economic measures are also used and are constructed using popular
filtering methods, such as Hodrick-Prescott (HP) and Kalman filters. Data
undergo a number of transformations, as is common when working with time
series, such as seasonal adjustments, stationarity checks, lagging of variables, as
well as some arithmetic computations (e.g., converting monthly data into quarterly
data).

Models used in Study I follow the paper by Stock and Watson (2008). The use
of autoregressive integrated moving average (ARIMA) and random walk models
of Atkenson and Ohanian (2001) act as benchmark models for comparison while,
for multivariate models, two versions of Phillips curves are employed: single-
predictor autoregressive distributed lag models and the triangle models mentioned
above. Forecasting performance is evaluated by comparing root mean squared
errors of the multivariate models versus univariate simple models. The idea is to
check if Phillips curve models outperform univariate models, since any good
inflation forecasting model should be able to provide more accurate forecasts than
a simple atheoretical no change forecast model, such as the naive models.

Study II and III both use a variety of data, from traditional published data
downloaded from official sources to novel data sources extracted from an online
UK newspaper, The Guardian. The Guardian was chosen as it offers open-source
access to its articles, starting from the early 2000s. This textual data is extracted
by connecting to a ready-made Application Programming Interface (API) and
with the help of many lines of code written in R language. Official data from both
the Bank of England and the National Office of Statistics are also used and
comprises of official inflation data, inflation attitude surveys that reflect the
public’s attitude toward the inflation, as well as consumer confidence survey data
for Study III only.
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The models used employ both types of data (official and novel) and are
compared to one another in terms of their predictive performance (Study II) and
in the estimate values when modelling household consumption (Study III). The
biggest challenge with such data sources is that it comes in unstructured form,
and many steps are required to convert the textual data into quantifiable numbers.
In addition to various pre-processing steps suggested in the literature, another
novel method that is applied here is topic modelling (see Blei et al., 2003), which
allows grouping similar words into clusters and, hence, to extract various topics
from the big newspaper corpus.

Latent Dirichlet Allocation (LDA) is used as the approach for the classifica-
tion of texts into topics as it does so in a similar manner to what humans would
do (Chang et al., 2009) and has proven to be a valuable tool in natural language
processing for using texts as data (see Thorsrud, 2020; Hansen et al., 2018). Other
methods exist as well, however, LDA has an advantage over them by delivering
an interpretable output even though it’s an unsupervised machine learning
method. Following LDA, for each topic, a time series is built that shows the fre-
quency with which each given topic is being discussed in the news examined.

For Study II, the data transformations end, and the resulting dataset is used for
forecasting purposes using the LASSO model, a popular machine learning
technique for variable selection. This technique is effective in identifying the
most influential variables and helps overcome the problem of degree of freedom,
commonly occurring with high-dimensional data. Alternatives to LASSO exist,
such as LARS (least-angle regression) or factor models. However, LASSO does
a satisfactory job in the context of the analysis of Study II, and its outstanding
performance in variable selection is well-established in the literature (Ahmed
et al., 2010; Medeiros et al., 2021).

In Study II, LASSO allows selecting topics that are more relevant for the
prediction of inflation expectations. The argument is that not all topics have the
same effect on consumers who read the news and, therefore, not all topics would
be as useful in capturing and forecasting their inflation expectations. To evaluate
the performance of the models, forecast errors are computed for different hori-
zons and are compared to those from benchmark autoregressive models.

For Study III, news-based indices are initially built with the same approach as
in Study II, however, they are also augmented by sentiment scores that measure
the tone expressed by the articles’ authors''. For this, we use sentiment analysis,
which essentially classifies news into positive, neutral, and negative news,
assigning relevant scores to each article correspondingly. The final indices are
infused in the real interest rate formula, which is then used in Euler’s model of
consumption, the main empirical model in this study. Various specifications of
Euler’s equations are constructed, following Ascari et al. (2021). This includes

1" Studies II and III both employ similar data processing methods and approaches to building

the measure of inflation expectations. However, since the aims and applications of each study
are different, the versions of the final measures differ as well. For instance, the news-based
measure of inflation expectations in Study II does not include sentiment indices.
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baseline models, as well as those adding consumers’ external and internal habits
as covariates. Since Euler’s equations link consumption with interest rates and
inflation, the full dataset of Study III also includes consumption data (aggregate,
nondurable, semi-durable) and data on nominal interest rates.

Lastly, in Study IV, the main data comprises the official European Central
Bank’s speech dataset that stretches back to 1997. The dataset contains speeches
from ECB presidents, vice-presidents, and board members. This textual data under-
goes various transformations and, here again, topic modelling is applied to cluster
common words from the bank’s speeches into topics, and resulting topic indices
are regressed by inflation to get insights into the communication reaction function
of the central banks. The full dataset used in this paper also includes real GDP
growth, as well as various control and financial variables, such as the 3-quarter
moving average of M3'? annual growth, the Fed Funds target, the 3-quarter moving
average credit, and so on. The full data list follows that of Cour-Thimann and
Jung (2021). In terms of models, two, which are suggested by Cour-Thimann and
Jung (2021) and Hartmann and Smets (2018), are used.

In general, this dissertation introduces novel approaches to standard macro-
economic models. For example, in addition to using various machine learning
models for forecasting and modelling, three out of four studies of this dissertation
use textual data.

12 M3 is a measurement of the money supply.
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3. EMPIRICAL STUDIES



4. DISCUSSION AND CONCLUSIONS

4.1 Summary of Studies and Contributions

Volatile, too high or too low inflation rates, unanchored inflation expectations,
and a lack of relevant communication are major challenges for monetary policy
authorities in their price stability goals. Therefore, an understanding of inflation
is of crucial importance. It is also the focus of this dissertation, and all studies
within have inflation and inflation expectations as the key denominator. The first
two studies focus primarily on forecasting inflation by employing a number of
traditional and machine learning models and then evaluating the forecasting
performance of these models in order to better understand which should be used
for inflation forecasting, particularly for countries with an inflation target.
Study II also aims to forecast inflation expectations and introduces news data to
do so. Study III takes these analyses further, building on the idea of using news-
based inflation measures and suggests using these measures in the real interest
rates calculation of Euler’s models of consumption to analyse consumers’ con-
sumption choices. Study IV, on the other hand, is related to the literature on the
importance of central bank communication and thereby analyses the European
Central Bank’s communication reaction function to see which topics have more
of an impact. In the following sections, the results of each study are discussed
along with contributions and relevant policy implications. The last part of this
chapter summarises the main results of this dissertation and relates the results to
the research tasks.

Forecasting inflation using the Phillips curve in inflation-targeting countries
(Study 1)

Study I focuses on small open economies and aims to forecast the quarterly head-
line and core inflation rates using Phillips curves. A number of contributions are
noted; firstly, the performance of Phillips curves is analysed. The prevailing view
in the literature is that either these models do not work or their performance is
mixed at best. Study I finds support for mixed performance by providing em-
pirical evidence that the performance indeed depends on the sample period,
forecast horizon, underlying data, and inflation measure, but also adds to these
results by evaluating how the performance of Phillips curves change with the
adoption of an inflation targeting regime. For the countries included in this study,
during the fixed exchange rate regime, Phillips curves perform relatively poorly
and fail to improve upon simple benchmark models. In contrast, when inflation
targeting is adopted, and during the inflation targeting regime, inflation forecasts
with Phillips curves have higher accuracy. These are potentially important
findings for central bank forecasting, but while this pattern holds for all three
countries in the study, more research would be needed, especially on larger open
economies.
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The study also contributes to the research on which inflation measures can be
best forecast with Phillips curves. Aiming to forecast both underlying and
headline inflation results in improved predictive performance when the model of
choice is Phillips curve (any of its specifications), compared to simple benchmark
models, leading to positive assessment for using Phillips curves for the purposes
of forecasting both headline and underlying inflation in the countries of the study.
Here again, the inflation forecasts are much better after the introduction of the
inflation targeting regime.

The accuracy of these results can help evaluate the usefulness of Phillips cur-
ves for policy analysis, adding to the contributions of the paper. Such accuracy
in forecasting allows central banks to stay transparent and increase the discipline
in policy design and implementation, particularly since any inflation-targeting
policy is primarily based on public confidence. Moreover, Phillips curves can
also act as a great model for a structural description of the supply side of the
economy, particularly as central banks focus more on inflation targeting.

Through the results and tasks accomplished in this paper, the answer to the
first research question of this dissertation — whether models that link inflation and
economic activity have good forecasting power and help forecast inflation — is
provided. Analysis and implications from this study are particularly relevant
nowadays, as external shocks (related to energy prices and supply chain crises)
have affected not only headline inflation but also underlying core inflation, which
is usually more sticky.

Mining News Data for the Measurement and Prediction of Inflation Expec-
tations (Study 1)

Study II explores news as a novel data source for capturing and measuring infla-
tion expectations, arguing that household surveys of inflation expectations can
often be inaccurate and household inflation expectations may differ significantly
from actual inflation rates or those from professional forecasters. Study II sup-
ports the view that news is an essential source of information on which consumers
rely when thinking about overall price changes. Therefore, one contribution of
this study, among several, is to prove that online news can be used to obtain a
real-time and accurate measure of consumers’ inflation expectations, contributing
as an answer to the second research question — How well can online news provide
a real-time indication of consumer’s expectations on inflation?

As set in the research tasks, answering this question is achieved by proposing
a real-time measure of inflation expectations. For this, various text-mining
techniques are applied. Text mining’s applications in economics are relatively
new, hence, the study also contributes to the growing literature on using textual
data for analysing and understanding economic relationships. This consequently
contributes to policymaking by making it possible to quantitatively link news
narratives to economic theory. For instance, one implication of using news data
to capture inflation expectations is understanding the relationship and co-move-
ments between topics discussed in the news and inflation expectations. A topic-
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level analysis enables us to understand and quantify the impact of each topic on
inflation expectations. Additionally, if households do not adjust their expec-
tations in response to various news topics, that would potentially mean inflation
expectations are well anchored and monetary policy may be successful.

Besides documenting the significant relationship between inflation expec-
tations and the news, the study also contributes to the forecasting literature by
evaluating the forecasting performance of the news. A forecasting performance
comparison is made between benchmark models (similar to those in Study I) and
LASSO which is a popular machine learning method for variable selection. The
LASSO model, short-term forecast errors on inflation expectations are smaller
than those of simple autoregressive models, while for headline inflation, the
forecasting accuracy is just as good (not better) as the autoregressive models.

From a policy perspective, these results speak to the literature highlighting the
role of media as a contributor to households’ inflation expectations formation
(see Mazumder, 2021; and Larsen et al., 2021). The recommendation for policy-
makers is to use news data to better understand households’ inflation expectations
formation. Improved understanding of these expectations can lead to number of
applications both in academia and in central banking, from forecasting, as was
shown in Study II, Tallman and Zaman (2020), and Faust and Wright (2013), to
modelling household consumption, which is the focus of Study III, as well as
Ichiue and Nish Iguchi (2015), and Driager and Nghiem (2021). Further appli-
cations are discussed in the literature review parts of this text and Study II.

Inflation Expectations and Consumption with Machine Learning (Study I11)

Study III addresses understanding consumption and real interest rate relation-
ships, concentrates on Euler’s equations, and proposes that applying machine
learning methods can help improve the performance and estimates of Euler’s
models . The focus is on the real interest rates used in the Euler’s equation. The
argument of Study III is that these interest rates are misspecified since the infla-
tion expectations measure traditionally used in its calculation are unobservable
and do not reflect an agent’s true perceptions about the economy. As a solution,
an alternative measure of inflation expectations is proposed, built from news
sources, an augmented version of the news-based inflation expectations measure
in Study I1.

Findings from this analysis contribute to the economic literature from multiple
angles and have important implications for policymaking. The first contribution
is to the research on Euler’s models, which are currently mostly based on actual
inflation rates or survey-based measures of inflation expectations. Instead,
Study III uses the above-mentioned news-based measure of inflation expec-
tations. Capturing true consumer expectations for accurate model estimations is
important, as is discussed in the paper, and the findings reinforce this.

When estimating various Euler’s model specifications using novel inflation
expectations, the estimation improves. Results show stronger instruments, esti-
mates of the elasticity of intertemporal substitution that are more consistent with
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other empirical evidence, and robust models, as validated by various tests com-
monly applied in the literature. Results are especially promising for the con-
sumption of non-durable goods and services, although less promising for other
consumption components. However, the aim of the paper is not to find the best
fit or strongest parameters but instead to show that when using a novel measure
of inflation expectations and, consequently real interest rates, Euler’s models are
more effective, whereas they usually fail when actual inflation or traditional
survey-based measures are used.

Implications from this finding alone are numerous. For one, this suggests that
central bankers should recognise that consumers generally have more information
on their consumption patterns than an econometrician does. This means that both
current and future consumption should not be treated as exogenous variables in
Euler’s equations to avoid correlated residuals. Secondly, while this is not new
information for central bankers, the findings of Study III imply that survey data
might not always be the best choice, given that it’s very often inaccurate, comes
with delays and is costly to get. The strong co-movement between survey mea-
sures and news-based measures observed in Study III supports the growing idea
that news-based measures can be used as alternatives to survey-based ones.
Contrary to survey-based measures, news-based measures are available in real-
time, have a higher frequency, and are relatively cheaper to construct and contain
new information. They can help to explain consumers’ intertemporal choices
better than traditionally used measures of inflation.

Another contribution of the study is adding to the growing strand of literature
analysing the impact of news on inflation expectations and, particularly, appli-
cations in consumption modelling. Overall, evidence linking inflation expec-
tations with consumers’ spending decisions is limited due to a lack of viable data.
With the novel, rich dataset of this study, opportunities open for in-depth research
not only on the link between consumer spending decisions and inflation expec-
tations but also on households’ decisions about borrowing, mortgages and in-
vesting.

Taking this contribution further, another novelty in this paper is the topic mo-
delling and topic-based classification of the news, which sheds interesting in-
sights on which type of news and topics affect consumer spending the most. For
policymakers, this is a validation that news-based measures of inflation expec-
tations can be used for macroeconomic modelling and real-time predictions of
inflation expectations and consumption. Last but not least, the usage of news data
opens new opportunities for other key macroeconomic relationships as well, such
as the New Keynesian Phillips curve.

The summary above demonstrates the positive answer to the third research
question of this dissertation. News-based measures can be used as alternative
indicators for inflation expectations.
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The Communication Reaction Function of the European Central Bank. An
Analysis Using Topic Modelling (Study V)

Study IV tackles the fourth research question of this paper, showing that central
bank communication can be studied in more detail by a combination of 1) using
novel textual data that increases the information content in policy reaction func-
tion model estimates and 2) employing machine learning models to help deter-
mine the central bank communication reaction function. For this, the commu-
nication reaction function of the European Central Bank is analysed using topic
modelling, and it is determined whether topics and indices derived from the
bank’s speeches are useful in estimating the communication reaction function of
the bank. The approach of deriving topic-based indices is similar to the methods
of Study II and III, highlighting the versatility of text mining and topic modelling
for various purposes and giving hints on possible applications in central banking.

Results show that these topic indices contain more information and can
provide a more detailed analysis compared to the studies based on discrete depen-
dent variables. Most of the findings of Study IV are in line with the literature, but
some of the findings are hard to interpret, especially if the communication reac-
tion function is estimated in one or two dimensions. Nevertheless, extracting
topics allows us to overcome this issue and analyse the results in all aspects of
the communication reaction function.

It has been shown that different households respond to various policy mes-
sages differently (see D’Acunto et al. 2020). For instance, simpler messages are
well understood, whereas central bank communication on more complex policy
tools, such as asset purchases, often does not receive any reaction from house-
holds. Similarly, as D’Acunto et al. (2021) show, communications about fore-
casts coming from minority group representatives tend to have more impact on
the inflation expectation formation of fellow minority group representatives.
Such heterogeneity not only creates limitations in research but, more importantly,
reflects the need for better and more innovative ways to reach the wider public.

Study IV provides a starting point for developing such communication tools,
both in the form of discussion as well as with an empirical exercise on analysing
central bank communication strategies. These strategies themselves have a direct
impact on inflation, inflation expectations, and other economic variables. Parti-
cularly, for inflation-targeting central banks, interactions between inflation tar-
gets and implicit targets of various economic indicators are modelled via policy
reaction function and communicate the underlying goals of monetary policy.
This, in turn, creates expectations of achieving these goals. Therefore, under-
standing the mechanism by which central bank communication works and
contributing factors will ultimately provide policymakers with new and powerful
tools to support their goals.
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Summary of Main Results of the Thesis and Research Tasks

The main results of the studies of this dissertation are provided in Table 2 below,
along with the link to the research tasks.

Table 2. Research questions, tasks, and results

Research
Questions

Tasks

Results

RQ1: How good
are models that
link inflation
and economic
activity
measures in
predicting to
inflation?

. To investigate the

forecasting performance of
Phillips curves both for the
headline and core inflation
rate contributing to the
literature on which inflation
measure helps forecast
inflation best.

Forecasting both underlying and
headline inflation using Phillips
curves results in improved
predictive performance.

. To evaluate the perfor-

mance of Phillips curves
once an inflation targeting
regime is adopted. To
analyse the cut-off point
when the performance
changes.

When inflation targeting is adopted,
and during an inflation targeting
regime, inflation forecasts with
Phillips curves have higher
accuracy. In contrast, during a fixed
exchange rate regime, the Phillips
curves perform relatively poorly
and fail to improve upon simple
benchmark models.

RQ2: How well
can online news
provide a real-
time indication
of consumers’
inflation
expectations?

. To explore online news as

a potential data source for
capturing and measuring
inflation expectations.

Online news can be used to get a
real-time and accurate measure of
consumers’ inflation expectations.

. To propose a potentially

real-time measure of
inflation expectations to be
used in forecasting.

A real time measure of inflation
expectations is built using machine
learning techniques.

. To evaluate the forecasting

performance of machine
learning models incorpo-
rating a novel news-based
index to simple auto-
regressive models.

When using LASSO models, short-
term forecast errors are similar or
smaller than those of simple
autoregressive models.

. To evaluate forecasts of

both headline inflation and
inflation expectations.

The forecasting performance of
inflation expectations is better than
that of benchmark model, while the
forecasting accuracy is just as good
for inflation.
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Table 2. Continued

Research
Questions

Tasks

Results

RQ3: How well
can news-based
measures be
used as real-
time alternatives
for inflation
expectations?

1. To evaluate Euler’s
equations and their various
specifications by con-
ducting empirical analyses
on their performance.

Baseline specifications of Euler’s
equations, along with specifications
that include consumers’ external
and internal habits are estimated.

2. To infuse a novel news-
based measure of inflation
expectations in the real
interest rate calculations
and then in Euler models.

When estimating various Euler’s
model specifications using novel
inflation expectations, the
estimation improves.

3. To compare estimates of
models based on news-
based inflation expectations
with those based on
traditional inflation
measures.

Euler’s models built with a novel
news-based measure of inflation
expectations result in stronger
instruments, and in estimates of the
elasticity of intertemporal
substitution that are more consistent
with other empirical evidence. They
also produce more robust estimates
compared to models with traditional
inflation measures.

4. To evaluate the impact of
news-based inflation
expectations and different
components of
consumption.

The relationship is particularly
strong for non-durable goods and
services consumption measures.

RQ4: How it is
possible to
quantify central
bank commu-
nication for
obtaining more
information on
the policy
reaction
function?

1. To use textual data to
increase the amount of
information in policy
reaction function model
estimates.

Central bank communication can be
studied quantitatively and in more
detail by analysing central bank
speeches datasets using text mining
techniques.

2. To determine how machine
learning methods can be
used in determining the
function of central bank
communication.

Topic indices, extracted using the
machine learning technique of topic
modelling, contain more
information and are able to provide
more detailed analysis compared to
the studies based on discrete
dependent variables.
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4.2 Opportunities for Future Research and Limitations

These days, ensuring price stability is especially challenging not only due to a
sequence of supply and demand shocks, such as the COVID-19 pandemic, an
energy crisis, wars, and rising inflation levels, but also due to the changing eco-
nomic environments globally. Despite this, central banks stay committed to their
mandates of ensuring inflation expectations remain anchored, even with high
inflation. For instance, Lagarde (2022, p. 1) states that “in order to overcome
ongoing challenges, other public players will need to help accelerate the tran-
sition to a greener, more digital and productive economy”. While this refers to
the acceleration of improvements in the economic environment in the context of
the natural environment, one may argue that machine learning techniques — or the
digitalization of novel datasets — are no less necessary in central banks themselves
to support central banks’ goals, which should apply to both skills and technologies.

Opportunitiesfor Modelling

The new methodologies and datasets presented in this dissertation are one of the
many available examples in the literature of how using novel data sources, and
combining applications of machine learning with traditional econometrics can
improve the quality and speed of economic analysis. As shown in this disser-
tation, employing machine learning models on economic data improves the time-
liness and performance of forecasting models, allowing for improved and real-
time forecasts. For instance, Study II emphasises the forecast gains when the
LASSO model is used. Such a successful application of a machine learning model
opens opportunities to take advantage of other state-of-the-art machine learning
models, especially since there is evidence in the literature that these models often
outperform traditional benchmark forecasting models, particularly when combined
with big data (see, for example, Medeiros et al., 2021; and Coulombe et al., 2020).

Besides machine learning models, novel methodologies and datasets also
contribute to the success of this paper. The wealth of textual data that became
available in recent years has opened exciting frontiers for academics in most
fields, including economics. As was shown in the empirical studies of this disser-
tation, as more data becomes available through novel methods of data extraction,
more insights can be derived, most of which were not available before, such as
analysing the impact of specific topics discussed in news media on consumer
inflation expectations and consumption. Topic modelling, thanks to its ability to
provide a quantitative description and measurement of changing economic narra-
tives, has multiple potential applications in other areas of economics, which can
lead to important implications for policymaking.

Several methods of measuring inflation expectations are discussed in this
work, from survey measures of household inflation expectations and professional
forecasts to those derived from financial market instruments, and the limitations
and benefits of each are addressed. What was made clear through the results of
the studies of the dissertation and supported by relevant literature is that none of
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the traditional methods of measuring inflation expectations are perfect, nor
accurately reflect consumers’ perceptions about the economy. These are due to
various stylized facts, such as the quantitative upward bias of inflation expec-
tations compared to the actual inflation (even though they are co-moving to-
gether), the negative relationship inflation expectations and overall economic
sentiment, uncertainty about the future, heterogeneity across customer demo-
graphics, and so on.

All these factors contribute to inaccurate reports of inflation expectations from
economic agents, and the consequence is that inflation expectations data are
limited, especially the data on households and firms, which are the most relevant
agents for monetary policy transmission. While the degree of data limitation
varies between central banks, and some banks may be more successful in getting
accurate and sufficient data, this is not the case for the Eurozone (ECB, 2021c¢).
Although the commonly used survey data from the ECB, the Consumer Expec-
tations Surveys, is adequate and has increased the amount of data available, it is
still almost impossible to surpass the volume of big data that comes from novel
sources, such as news, bank speeches, press releases, social media, and more.

Opportunitiesfor Theory

Another potential application of the rich textual data employed in this dissertation
are Phillips curves. Their practical importance, as highlighted in Study I, means
that researchers must continue to search for specifications that fit the data reli-
ably. While Study I is focused on predicting headline and core inflation, an idea
for further research would be to also include direct measures of inflation expec-
tations in the models to evaluate both their usefulness in Phillips curves forecasts
and to analyse their response to supply-side shocks. However, one of the issues
for estimating Phillips curves is that the inflation expectations are hard to measure
and are naturally unobservable, and most studies employ survey-based measures
of inflation expectations. As discussed already, survey data comes with its own
set of limitations, particularly related to the length of the data (e.g., shorter time
series) and not being representative of economic agents’ true perceptions. Again,
this limits the econometric analysis. A solution to these two issues is proposed in
this dissertation by introducing news-based inflation expectations measures,
which go far back in time, are available in real-time, and reflect the public’s true
perceptions about the economy. The empirical application of employing these
novel news-based measures as an alternative to inflation in Phillips curves models
is left for further research.

Returning to topic modelling applications, it may also be interesting to investi-
gate whether integrating news topic-based inflation expectations into Phillips
curves can help recover the inverse relationship between inflation and unemploy-
ment. To the author’s best knowledge, at the time of writing this, there are no
studies on Phillips curves that employ textual datasets and topic modelling. Never-
theless, the positive results from topic modelling applications in Euler’s models
and inflation forecasting in Studies II and III hint at a possible positive outcome.
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Opportunitiesfor Palicy

Besides applications in popular econometric models, high-volume and real-time
online news data also allows monitoring the evolution of inflation expectations,
which is especially crucial in times of extended high inflation. As is the case with
the current increased inflation rates, consumers and investors are grappling with
its effects, while economists are trying to understand whether this inflation is
transitory or persistent. Such distinction is important, as it directly influences the
actions of economic agents. It is also important to understand the circular
relationship between inflation, inflation expectations, and inflation persistence:
high inflation may cause inflation expectations to rise, which itself contributes to
the persistence of inflation. Inflation persistence is characterised by its length, but
how long is too long? Perceptions of time may vary, and so will the interpreta-
tions of the term ‘transitory’. Unsurprisingly, assessing whether inflation is transi-
tory or persistent is very difficult in real time and can be classified retrospectively.

As pandemic-related shocks started to subside, the energy crisis and war in
Ukraine came into play; thus, central bankers began to worry that the unusually
high inflation may, after all, not be temporary but instead be chronic, and central
banks are starting to view inflation as less transitory. The worries of persistent
inflation are reflected in the central bank communication of the ECB, the Federal
Reserve Board, the Bank of England, the Bank of Canada, and many more. As a
result, central banks have announced their intentions to raise interest rates further
and for longer. In changing perceptions of the situation, central bank commu-
nication is vital, both for steering inflation expectations and for making the central
bank decision-making process more transparent, particularly when phasing out
non-standard monetary policy measures, such as forward guidance. Studies 111
and IV, along with further discussion in this dissertation, highlight the importance
of central bank communication and its effect on consumer inflation expectations,
and who will base their spending and borrowing choices on their beliefs and
sentiments of inflation. This, in turn, will affect inflation levels and, therefore,
significantly impact economic stability.

If high inflation becomes embedded into long-run inflation expectations,
inflation might become more persistent and affect the return to the target levels.
A similar situation may arise if the contrary happens, that is, if inflation goes below
the target set by the central bank for a longer time. Since this dissertation focuses
on one-year-ahead inflation expectations only, a suggestion for further research
is to study longer horizons to gauge what economic agents’ expectations are
regarding longer-term inflation levels and if these economic agents expect the
current inflation levels to persist. This will allow building a metric of sensitivity
to various ‘inflation surprises,” which then can be used to assess how shocks to
inflation are embedded into the inflation and inflation expectation levels.

Textual data allows a novel angle in understanding the impact of policy inter-
ventions and the reaction to a variety of shocks. Among monetary policy shocks,
there are information shocks that take place when the central bank’s assessment
of the economic outlook changes unexpectedly. Various shocks are included in
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the central bank discussion as contributing drivers of short-term inflation expec-
tations towards the inflation anchor and a re-anchoring channel. While research
on information shocks and their impact is relatively small (ECB, 2021), models
proposed in Study IV can be applied to analyse the effects of shocks on economic
agents’ inflation expectations and perceptions of the economy.

Other factors affecting economic policy may include supply-side shocks, such
as oil prices. With the exception of being included in some of Phillips curves
specifications in Study I, none of the other models in this dissertation are used to
analyse the role of oil prices as direct or indirect drivers of headline inflation and
inflation expectations. However, this matters as oil shocks reflect the underlying
developments in global economic activity. Therefore, another suggestion and
opportunity for research and policy is to delve into the role of oil and, even
broader, energy prices in the formation of inflation expectations. This can be done
relatively easily following the machine learning models and text mining techni-
ques proposed in Studies II and III, which will allow for the easy extraction of oil
price-related information from macroeconomic news, social media (e.g., Twitter),
or central bank communication. Twitter tweets and central bank minutes and
speeches might be particularly interesting as oil prices and their impact on
monetary policy are very often included in policy debates.

Last but not least, every analysis contained within this dissertation can be
extended to other countries, both inflation-targeting ones and others, for further
validation of the models and econometric approaches. This will undoubtedly lead
to several new implications in economic theory and policy.

Limitations

Throughout Study II and III, an assumption is made and is supported by results
in the literature that news coverage is reached homogeneously across the public,
meaning that the potential impact of each news piece separately is not taken into
account. One limitation of this work is that we do not deep dive into observed
uncertainty, heterogeneity, and the dispersion of subjective expectations. Hence,
only inflation expectation trends can be estimated, not the quantitative values.
This means that while the news can model and predict inflation perceptions, along
with trends in price changes and consumption paths, for estimating inflation
levels and for better modelling and forecasting results, one should still also con-
sider factors shaping consumers’ subjective expectations. This includes diffe-
rences in economic agents’ shopping preferences in terms of shopping baskets,
preferred shopping outlets, and suppliers, as well as differing observed price
changes. Estimating and including an uncertainty framework should also be con-
sidered, along with its links to heterogeneity, as it has been reported that inflation
expectations are higher during periods of uncertainty.

What is also left to further research related to inflation expectations is eva-
luating the role of financial markets in the formation of inflation expectations, as
these expectations have been shown to affect stock prices and interest rates (see
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Bernanke and Kuttner, 2005). Financial market participants’ expectations are not
the focus of this dissertation, but the same models can be applied using this data.

Among the limitations of Study IV are the conclusions related to the perfor-
mance of topic indices. It has been shown that topic extraction allows the analysis
of the communication reaction function in more detail, and the findings of the
study do add new insights into the communication reaction function allowing
central bankers to observe the impact of significant variables on its different com-
ponents. However, there is some difficulty in interpreting the signs of the coef-
ficients, and there is a risk of misspecification due to the nonlinearity of the
central bank’s loss function. These limitations, however, remain to be addressed
in further research.

4.3 Conclusions

Inflation expectations are at the core of the theoretical monetary policy trans-
mission mechanism and are central determinants of future inflation, as well as the
wage and price-setting processes. In turn, the effectiveness of the expectation
transmission channel depends on the central bank’s credibility and how well the
inflation expectations are anchored. Globally rising inflation levels between 2020
and 2023 have turned understanding the nature and formation of inflation expec-
tations into an urgent policy challenge as central banks started looking for ways
to bring inflation down to promote growth, economic stability, and sustainable
employment. While pandemics, recessions, and supply chain disruptions come
and go, not to mention wars, the economy is prone to many surprises and to
demand and supply shocks, which drive the macroeconomy, including inflation.

This dissertation provides novel tools and techniques for extracting infor-
mation for understanding and measuring inflation expectations with a focus on
inflation, inflation expectations and central bank communication. By analysing,
understanding and quantifying the role and impact of inflation expectations on
consumers’ economic choices, central banks are able to steer these expectations
better to support their price stability goals and keep output and employment rates
stable. Unstable or off-target inflation expectations trigger a loss of equilibrium
in economic conditions related to not only inflation but also other variables of
interest, such as unemployment.

An economy can only be healthy when consumers have confidence in its insti-
tutions, as this guarantees effective policymaking. Therefore, central bank com-
munication plays a significant role in keeping inflation rates stable and expec-
tations well anchored by shaping the public view on inflation. Improving chan-
nels of communication in general but also about policy actions may improve the
accuracy of economic agents’ expectations regarding central banks’ actions,
objectives, and policy strategy, and by doing so, help mitigate any shocks to infla-
tion and large swings in interest rates.

While recent research shows that central bankers have improved their under-
standing of the formation process of consumer inflation, the bad news is that their
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understanding of this process is still far from perfect. Policymakers still need to
make decisions based on very limited data. The textual data proposed in this
dissertation, which can be extracted from the news and other previously unavail-
able sources (such as public speeches), significantly increases the volume and
length of the data. Furthermore, quantifying this textual data by employing
machine learning techniques allows researchers to better capture information
about consumer inflation expectations, which can be used in macroeconomic
modelling and when making forecasts.

The empirical evidence in this dissertation on the impact of news data on
inflation expectations acts as a springboard for studying central bank commu-
nication as a channel by which central banks influence the decision-making of
consumers and firms. If central banks leverage these novelties to make their com-
munication policies more powerful, then one may expect significant improve-
ments in steering inflation expectations and monetary policy impact in general.
This, in turn, will allow the evaluation of how well the monetary policy is
operating and meeting its goals.

In addition to the above contribution to central bank communication, this
dissertation also studies the link between inflation expectations and economic
decisions in a novel way. By proposing a news-based measure of inflation expec-
tations built using machine learning methods, it is shown that the performance of
Euler’s models can improve, thus, also providing yet more evidence that news-
based measures can be used as real-time alternatives for inflation expectations.

This dissertation supports using news data to forecast short-term inflation
expectations. Together with other results of the thesis, it fulfils the main aim of
this dissertation, to provide evidence that the key to inflation targeting is in
understanding and forecasting inflation and inflation expectations and ensuring
relevant communication.

Nonetheless, academic research has so far only scratched the surface. Many
questions are still left to be addressed, and more research is needed on several
topics. One issue is to understand the forecasting properties of news at longer
horizons. Another issue is to get a grasp on sources of systematic heterogeneity
that may be present in different economies and show up among households even
with similar socio-demographic characteristics. And last but not least, how infla-
tion expectations impact economic decisions at the individual level. These points
suggest multiple narratives for future studies.

In summary, this dissertation provides evidence that new approaches open
new opportunities. The work done as part of this dissertation provides tools to
uncover any additional information of interest and opens fruitful opportunities
for further research, especially in the context of today’s turbulent economic land-
scape.
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SUMMARY IN ESTONIAN

Esseed inflatsioonist, ootusest ja
keskpanga kommunikatsioonist

Keskpankade tiks peamisi eesmérke on ohjeldada inflatsiooni ehk tempot, millega
tousevad kaupade ja teenuste hinnad. Keskpankurite pdhiiilesanne on hoida
inflatsiooni stabiilsena, prognoositavana ja ldhedal seatud eesmérgile. Raha-
poliitika kujundajaid ei huvita mitte ainult juba toimunud inflatsioon, vaid ka
tulevikus oodatavad hinnamuutused. Inflatsiooniootused mdjutavad otseselt
inimeste valikuid, suunates nende praeguse hetke kulutamis-, investeerimis- ja
laenuotsuseid aga ka kuidas ettevotted kujundavad hindu. Kui inflatsiooniootus
kaldub soovitud keskpanga inflatsioonieesmirgist korvale, voib keskpankadel
tekkida vajadus seda ohjata. Eesmirgist kdrgema inflatsiooniootuse korral on
vaja votta meetmeid selle liihiajaliseks kahandamiseks, nditeks karmistades
finantstingimusi intressimdirade tostmise ja majanduse jahutamise kaudu. See
viib inflatsiooni pikemas perspektiivis sihttasemele ja aitab kaasa majanduskasvu
saavutamisele

Inflatsiooniootused on majandusteoorias erilise tdhelepanu all kui paljude
majandusotsuste tdukejoud. Hea arusaam inflatsiooni praegusest ja tulevasest
diinaamikast vdoimaldab teha teadlikke otsuseid. Kvaliteetne tulevikuprognoos
muutub eriti aktuaalseks ddrmuslike majandussiindmuste ajal voi siis, kui majan-
duses valitseb ebakindlus, mis teeb ka inflatsiooni moistmise keerulisemaks,
nagu siinse doktoritod kokkuvdtte kirjutamise ajal 2023. aastal.

Kui 2008. aasta finantskriisist (vt joonis 1) alates jéi inflatsioon madalale
tasemele, siis 2022. aastal tdusis see korgele nii arenenud riikides kui ka arengu-
maades, kerkides paljudes maailma riikides kahekohaliste numbriteni. Ameerika
Uhendriikides oli olnud inflatsiooniméir viimati nii kdrgel 1982. aastal, Uhend-
kuningriigis 1981. aastal. Euroopa Liidu litkmesriikide inflatsioonimaér iiletas 11
protsenti ja euroala riikide inflatsiooniméér ei olnud nii korgele tdusnud alates
rahaliidu loomise ajast.

Kui tarbijahinnad 2020. aastal tdusma hakkasid, olid hinnatdusu taga esialgu
tarneahelaprobleemid, mis tekkisid seoses COVID-19 ja pandeemia vastaste
meetmete tottu. 2022. aastal tdukas inflatsioonitempot tagant geopoliitiline
olukord, mis viis gaasi- ja elektrihindade hiippelise tdusuni. Vaatamata valitsuste
piitidlustele hindade tdusu piirata ja kerkivate intressimdérade mdju leevendada,
ei ole pandeemiajargse majanduse taastumise ootused téies ulatuses teoks saanud.
Lisaks sellele on suurenenud majandussurutise oht ja poliitikakujundajad on t66
valmimise ajal mures voimaluse pérast, et suuremad majandused voivad sattuda
langusfaasi.

207



I

ANY:

2008 2010 2012 2014 2016 2018 2020 2022 2024

2\, w‘“‘\‘“é\,g

EL JPN == OECD == UK USA
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Heitlikud ajad toovad esile inflatsiooni mddtmise, tajumise ja prognoosimise
puudused, suurendavad inflatsiooniootuste rolli rahapoliitika hindamise vahen-
dina ning rohutavad, miks on pakiliselt vajalik inflatsiooniootusi tdpselt modta ja
prognoosida. Selle doktorit6d moodustavad uurimused, mille kord otsesemad,
kord kaudsemad iihised mérksdnad on inflatsioon ja keskpanga sdnumid ning
kommunikatsioon. Uurimustes rohutatakse inflatsiooniootuste rolli inflatsiooni
moistmisel, prognoosimisel ja asjakohaste sonumite tagamisel. T66 pdhieesmark
on analiilisida inflatsiooniootusi, keskpanga sdnumeid, leibkondade majandus-
likke valikuid ja nende kolme ndhtuse omavahelisi seoseid. Doktorit6d uuri-
mused keskenduvad riikidele, mis kasutavad inflatsiooni juhtivat rahapoliitikat,
nagu Rootsi, Uus-Meremaa, Kanada, Uhendkuningriik ja euroala.

Viimastel aastatel on oluliselt arenenud mitte ainult 6konomeetrilised mee-
todid, vaid ka masindppe lahendused. Esiteks tdiendab doktoritdé majandus-
teaduslikku kirjandust muu hulgas katsetega vorrelda erinevate masindppe ja tra-
ditsiooniliste 6konomeetriliste meetodite edukust. To0s kasutatud uudsed masin-
Oppe meetodid voimaldavad vdhendada vigu eelkdige liihiajaliste prognooside
puhul.

Lisaks tdiustatud mudelitele, kasutatakse kédesolevas doktoritoos uudseid
andmekogumeid. Enamik erialakirjanduses leiduvaid inflatsiooni ja inflatsiooni-
ootuste prognoosimise mudeleid pohineb endiselt traditsioonilistel andme-
kogumitel, vihem on tdhelepanu pddratud alternatiivsetele andmeallikatele. See-
pérast on teise uuenduse ja uurimispanusena kasutatud t60s veebiuudiste and-
meid, mis voimaldavad Iuua ajakohaseid prognoose ja kindlaks teha uudseid stili-
seeritud fakte. Kuna ootused voivad muutuda viga kiiresti, saavad uudsed ja
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reaalajalised andmeallikad traditsiooniliste andmeallikate korval {iha véartus-
likumaks, eriti arvestades veebiuudiste andmete lisandumise igapaevast sagedust.

Doktoritd6 kolmas suur uurimispanus on meedia rolli esiletdstmine majandus-
agentide ootuste kujunemises. Kuigi viimastel aastatel on meedia muutunud
makromajanduses populaarseks valdkonnaks (vt nt Lamla ja Lein 2014, Larsen
et al. 2021 ja Shapiro et al. 2022), on seda seni veel vordlemisi vdhe uuritud.

Need panused moodustuvad doktoritdé raames tehtud empiirilistest uuri-
mustest. Esimeses uurimuses prognoositakse inflatsiooni Phillipsi kdvera abil,
hinnates seejuures Phillipsi kdvera toimivust riikides, mille rahapoliitiline reziim
hdlmab inflatsioonijuhtimist. Phillipsi kover on makrodkonoomikas keskseid
moisteid, mis seostab hindade diinaamikat inflatsiooniootuse ja kulude ning
majandusliku aktiivsuse kaudu, nditeks palkade, toopuuduse vdi SKP 16he kaudu.
Artiklis leitakse, et vorreldes lihtsate vordlusmudelitega, nagu juhuslik ekslemine
ja autoregressiivsed mudelid, vdivad Phillipsi kovera mudelid inflatsiooni-
prognoose parandada just perioodide puhul, mil keskpank tegeleb inflatsiooni-
juhtimisega. Varasemate perioodide ja erinevate rahapoliitika reziimide korral
osutavad tulemused mudelite tulemuste heterogeensusele ja Phillipsi kdver pakub
vihem abi inflatsiooni prognoosimisel. Need tulemused voimaldavad kindlaks
teha perioodi, millal majanduskeskkond inflatsioonijuhtimise reziimile iile
minnes muutub ja millal on Phillipsi kdver inflatsiooni prognoosimisel rohkem,
millal vihem kasulik. Artikkel panustab nii inflatsiooni prognoosimisse kui raha-
poliitilist analiiiisi késitlevasse kirjandusse.

Inspireerituna arvutusvdimsuste ning masindppe meetodite arengust ja raken-
dustest majandusteaduses, kasutab teine uurimus inflatsiooni prognoosimiseks
masindppemudeleid. Masindppel pdhinevad korgtehnoloogilised lahendused
voimaldavad minimeerida majandusteaduslikes késitlustes prognoosivigu, arves-
tades prognooside nihet ja hajuvust, toddelda suuri andmehulki tdlgendustes
moondusi tegemata ja hankida rohkem andmeid varem kéttesaamatuks jadnud
teabeallikatest, nagu veebiuudised, sotsiaalmeedia, tehinguandmed jne. Artiklis
kasutatakse nii koguinflatsiooni kui ka inflatsiooniootuse modelleerimiseks
populaarset masindppe mudelit LASSO (Least Absolute Squared Shrinkage Ope-
rator). Masindppemudeli ja vordlusmudelite tulemuslikkust hinnatakse, sama-
moodi nagu esimeses uurimuses, prognoosivigade arvutamise teel. Tulemused
nditavad, et masindppemeetodid teevad inflatsiooniootuse prognoosimisel pare-
mat ja inflatsiooni prognoosimisel vihemalt sama head t66d kui naiivsed mudelid
(nt juhusliku ekslemise mudelid).

Keskpangad kasutavad mitmesuguseid inflatsiooniméérasid — koguinflatsiooni,
alusinflatsiooni ja oodatavat inflatsiooni. Kirjanduse iilevaade toob t66 eri osades
labivalt esile inflatsiooniootuste rolli tegelikus inflatsioonidiinaamikas ja polii-
tika kujundamises.

Inflatsiooniootus on oluline sisend ténaste ja tulevaste planeeritavate tarbimis-
ja investeerimisotsuste tegemisel. Hea ndide on Euleri vorranditest tuletatud
tarbimismudel, mis viljendab seost tarbimise diinaamika, nominaalintressi-
médrade ja inflatsiooniootuse vahel (vt Hall 1988, Ascari et al. 2021). Korge
inflatsiooniootuse ja fikseeritud nominaalintressiméérade korral ootavad tarbijad
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madalamaid reaalintressiméérasid. Sddstmist tulevikuks tdhtsustatakse vihem ja
hetketarbimist suurendatakse eeldusel, et tulevikus tarbimine vdheneb. Kolmas
uurimus pohineb esimesel ja teisel uurimusel ning néitab, et kui inflatsiooniootust
kasutada sellises keskses makrodkonoomilises mudelis nagu Euleri tarbimis-
mudel, saab mudeli tulemuslikkust parandada vdrreldes uurimustega, mis kasu-
tavad tavapéraseid inflatsiooniootuste moddikuid.

Selleks, et analiitisida inflatsiooniootuse mdju majandusagentide otsustele,
koostatakse artiklis uudiste andmete pdhjal uudne inflatsiooniootuste indeks.
Seda kasutatakse reaalintressimddrade arvutamisel Euleri vorrandis tavapérase
inflatsiooniootuste alternatiivina. Senini on olnud populaarsete inflatsiooni-
moddikutena kasutusel turu- voi kiisitluspohised inflatsiooniootuse néitajad.
Kolmas uurimus seab just kiisitluspShiste néditajate kasutamise kahtluse alla ja
pakub nende asemel vilja uue, suure dimensionaalsusega ja potentsiaalselt rea-
alajalise inflatsiooniootuste moddiku, mis suudab kajastab seda, kuidas leib-
konnad inflatsiooni meediast lugedes tajuvad.

Téiuslikust informatsioonist 1dhtuvate ratsionaalsete ootuste (full-information
rational expectations, edaspidi FIRE) paradigma voib majandusanaliiiisis toi-
mida vordlusalusena, kuid tarbijate ootused sellele reeglina ei vasta. Selle asemel
pohinevad nende ootused sageli ebatidpsetel milestustel varasemast inflatsiooni-
kogemusest, subjektiivsetel majandusarusaamadel, mitmesugustel rusikareeglitel
jne. Kaitumuslik reaktsioon poliitikamuutustele voib erineda ekspertide ennus-
tustest ja olla vastuolus FIRE pohieeldustega. See raskendab majandusteadlaste
jaoks ootuste kujunemise protsessi siigavamat moistmist ja sellele vastavalt tegut-
semist. Hiljutisest kirjandusest, mis késitleb tarbijate ootuste siistemaatilist
korvalekallet FIRE-st, annavad iilevaate D’ Acunto et al. (2022b).

Lisaks FIRE-ga seotud probleemidele kaasneb kiisitlusandmete hankimisega
ka kulu. Kiisitluspdhiste niitajate kogumise meetodid on muutunud, kuna tar-
bijad vastavad harvemini telefonikdnedele ja kipuvad igapdevases sonumitulvas
e-kirju eirama. SeetOttu on jérjest raskem jouda esindusliku valimini ning kiisit-
lejad peavad vajalike andmete kéttesaamiseks kasutama erinevaid meetodeid.
Kombineeritud ldhenemisviisi puuduseks on tarbijariihmade erinevad eelistused
kiisitlustele vastamisel: nooremad sihtrithmad eelistavad pigem veebikiisitlusi,
samas kui vanematele tarbijatele v3ib nende tditmine osutuda vaevandudvaks.
Pealegi on uuringud ndidanud, et tarbijad, kes on inflatsiooniootuste kiisitlustes
varem osalenud, kalduvad oma inflatsiooniootusi keskmiselt 2% vorra alandama.
Seega voib korduv kiisitlustes osalemine viia selleni, et konkreetne tarbijariihm
ei ole enam esinduslik (Kim ja Blinder, 2021). Kiisitluspdhiste nditajatega seotud
probleeme on pohjalikumalt lahanud Weber et al. (2022).

Andmeteaduses viimase kiimnendi jooksul tehtud edusammud vdimaldavad
modta tarbijate inflatsiooniootusi uudiste pohjal. Uudiste kasutamine kdesolevas
doktoritods panustab erialakirjandusse kahte moodi. Esiteks kasutatakse uudiseid
uudse ja alternatiivse andmeallikana uudistel pdhineva inflatsiooniootuste in-
deksi koostamiseks. Teiseks, kui juba meedia mdju inflatsiooniootustele saab
moota ja kvantifitseerida, on voimalik sarnaselt uurida keskpanga sdnumeid kui
kanalit, mille kaudu mojutatakse laiema avalikkuse majandusotsuseid.
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Neljas uurimus panustab keskpanga sdnumite mojude analiiiisi késitlevasse
kirjandusse Euroopa Keskpanga (EKP) sonumite reaktsioonifunktsiooni teema-
lise empiirilise uurimusega. EKP sonumite reaktsioonifunktsiooni analiiiisi-
miseks jaotatakse panga esindajate sdnavotud teemade kaupa gruppideks ja tei-
sendatakse seejirel kvantitatiivseteks indeksiteks, mis voimaldavad analiiiisida,
kui oluline on iga teema keskpanga kommunikatsioonis. See aitab meil mdista,
kuidas kujunevad leibkondade ootused ja milline on omakorda nende moju
poliitikale ja otsuste tegemisele.

Inflatsiooniootused on doktoritéo teemaks valitud vajaduse pdrast moista,
kuidas leibkonnad oma ootusi kujundavad ja ajakohastavad. Ajal, mil inflat-
sioonitase on olnud ajaloolises vordluses viga korgel tasemel, teeb rahapoliitika
kujundajatele ja majandusteadlastele muret voimalus, et see tous vdib majandus-
agentide inflatsiooniootused paigast liikata. Inflatsioonitaseme tdusul on mitu
voimalikku selgitust, mis kdik véirivad tidhelepanu. Seetdttu on rohkem kui
kunagi varem vaja kavandada tépseid ja digeaegseid poliitikameetmeid. See aga
tdhendab, et rohkem kui kunagi varem on vaja mdista, millisena avalikkus majan-
duse tulevikku ette kujutab.

Kéesoleva doktoritod mudelid keskenduvad liihiajalisele oodatavale inflat-
sioonile ehk kuni aasta ettepoole suunatud ootusele. Kui mdne riigi majandus-
poliitikas késitletakse stabiilset ootust enamasti pikaajalise inflatsiooniootuse
kontekstis, siis enamik mudeleid tunnistab lithiajalise inflatsiooniootuse olulist
moju praegusele inflatsioonile. Eelkdige viimaste aastate vapustuste ja oota-
matute siindmuste tottu on selgunud, et lithiajalised inflatsiooniootused reageeri-
vad inflatsioonilitkumistele tugevamini, samas kui pikaajalised inflatsiooni-
ootused jallegi nérgemini (vt Armantier et al. 2022). See viitab sellele, et pike-
malt ette vaadates ei arvesta tarbijad hiljutiste inflatsiooniliikumistega sama palju
kui varem ning lithiajaliste hinnamuutuste piisivaks muutumist reeglina ei oodata.

Uldiselt vdib delda, et keskpankadel ja majandusteadlastel puudub endiselt
hea arusaam sellest, kuidas tarbijate inflatsiooniootused kujunevad. TSusvate
hindadega vdidelnud keskpangad peaksid enam endale tunnistama, et tarbijatel
puudub sageli mérkimisvdirne majandus- voi rahandusalane kirjaoskus, nende
tdhelepanuvdime on piiratud ja info jouab kohale viitajaga ning osaliselt (Larsen
etal.2021; Lamla ja Lein 2014). Neid tegureid on oluline teadvustada ka eelarve-
jarahapoliitilise mdju mdistmise seisukohast, sest kui leibkonnad ei kujunda oma
ootusi kooskodlas majanduslike stiimulitega, vdheneb poliitikameetmete tulemus-
likkus (D’ Acunto et al. 2019).

Selgem arusaam tarbijate ootuste kujunemisest mitte ainult ei suurendaks
keskpankade usaldusvéérsust, vaid aitaks ka prognoosida tarbijate ootusi ja hin-
nata nende edasikandumist majandusotsustesse. Loomulikult tekib sealjuures
mitmeid kiisimusi. Kuidas oleks keskpankadel kdige targem tarbijate inflat-
siooniootust jélgida? Mis kasu on jirjekordsest inflatsiooniootuse moddikust?
Milline voiks vilja ndha kommunikatsioon, mis suunab tarbijate ootusi? Doktori-
t00 pakub neile pdletavatele kiisimustele lahendusi ja vastuseid.
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Uurimistd6 eesmark ja ulesanded

Uus-keinsistlikes makromajanduslikes mudelites sdltub inflatsioon kolmest pea-
misest tegurist. Esimeseks on majandusliku aktiivsuse voi ressursside kasutamise
nditaja (nt toodang, t66hdive, toopuudus ja nende niitajate erinevused tasakaalu-
tasemest). Teiseks on palkade ja hindade indekseerimine voi muudest jaikustest
tingitud varasem inflatsioon. Kolmandaks, ja kdesoleva t60 vaatenurgast koige
olulisemaks teguriks on tulevase inflatsiooni ootused. Kuigi nende tegurite tahtsus
on mudeliti erinev, on mudelite eri osades leibkondade, ettevotete ja keskpanga
ootused alati midrava tdhtsusega ja moodustavad peamise sisendi nii inflatsiooni
diinaamika mudelites kui ka rahapoliitika mdistmiseks kasutatavates mudelites.
Hiljutised uuringud néitavad, et inflatsiooni ootused on inflatsiooni mdistmiseks
paremad kui juba toimunud inflatsioon (vt Fuhrer ja Olivei 2009).

Kéesoleva doktoritdo eesmirk on nididata, et inflatsiooni ja inflatsiooniootuse
moistmine ja prognoosimine ning asjakohase kommunikatsiooni tagamine on
inflatsioonijuhtimise olulised eeldused. Selleks hinnatakse empiiriliselt makro-
majanduslikes mudelites inflatsiooniootusi ning tehakse prognoose. Tarbijate
inflatsiooniootuse mddtmiseks pakutakse vilja uudne moodus, millel on potent-
siaali alternatiivse sisendmuutujana majandusmudelites, poliitika kujundamisel
ja otsuste tegemisel.

Uurimiseesmérgi saavutamiseks vaadatakse toos lile ka traditsioonilised inf-
latsioonimdddikud ja levinumad inflatsiooniootuste mdddikud ning tehakse kind-
laks nende puudused. 2024. Aasta eel kirjutatud doktorit6o empiiriliste uurimuste
iks eeliseid peitub viimastel aastakiimnetel joudsalt arenenud arvutusvoimsuses,
vOimaldades votta kasutusele uudseid meetodeid ja seni kéttesaamatud andme-
allikad, mida saab kasutada alternatiivsete mdddikutena inflatsiooni ja inflat-
siooniootuse jaoks. Viljakutseks on andmeallikates sisalduva teabe kvantifit-
seerimine ja mudelite loomine, mis oleks vorreldes naiivsete vordlusmudelitega
prognoosimisel vihemalt sama stabiilsed vOi isegi stabiilsemad. Samuti pole
otseselt vdimalik maédratleda, kui histi edastavad keskpanga sdnumid nende
poliitikat, sealhulgas inflatsiooniootuse ankurdamise eesmaérki.

Joonisel 2 on esitatud stiliseeritud iilevaade eri majandusagentide inflatsiooni-
ootuste ja rahapoliitika lilekandumise mehhanismidest. Joonis ilmestab just eri
kanalite tdhtsust inflatsiooniootuse kujunemises. Niiteks mojutavad leibkondade
ja ettevotete ootused reaalintressimédra kaudu kulutamisotsuseid ja palkade kuju-
nemist. Finantsturgude inflatsiooniootused seevastu kujundavad varade hindu ja
finantseerimistingimusi. Prognoose koostavad eksperdid mojutavad inflatsiooni-
ootusi, olles teabeallikaks teistele mainitud agentidele, kes ise on olulised raha-
poliitika iilekandemehhanismi jaoks. Kuna inflatsiooniootus mdjutab palga- ja
hinnakujundust, on ta iihtlasi oluline tulevase inflatsiooni mééraja. Leibkondade,
ettevotete ja finantsturgude inflatsiooniootusi juhib aga rahapoliitika, mis moju-
tab majandusaktiivsust ja inflatsiooni, suunates leibkondade tarbimis- ja palga-
otsuseid ning ettevotete investeerimis- ja hinnakujundusotsuseid.
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labirdakimised madramine ja -tingimused

Joonis 2: Inflatsiooniootuse tilekandemehhanism.
Allikad: EKP (2021), autori kohandustega

T60s piistitatud uurimiseesmérgi saavutamiseks teostatakse empiirilised uurin-
gud ja lahendatakse uurimisiilesanded, mis on vélja toodud tabelis 1.

Tabel 1. Uurimiskiisimused

Uurimus| Uurimiskiisimused Ulesanded

I 1: Kui head on mudelid, mis | 1. Uurida Phillipsi koverate prognoosimis-
inflatsiooni prognoosi- voimet nii kogu- kui ka alusinflatsiooni-
misel seovad inflatsiooni maéra osas, et panustada teaduskirjandusse,
majandusaktiivsuse mis otsib parima inflatsiooni prognoosi-
nditajatega? mise voimega inflatsioonimoddikut.

2. Hinnata Phillipsi kdverate toimivust enne ja
pérast iileminekut inflatsioonijuhtimise
reziimile. Analiiiisida majanduses tegelikult
toimunud muutuste aega.

II 2: Kui histi suudavad veebi- | 1. Uurida veebiuudiseid kui potentsiaalset
uudised anda reaalajas andmeallikat inflatsiooniootuse hinda-
teavet tarbijate inflat- miseks ja mootmiseks.
siooniootuse kohta? - . i

2. Pakkuda vilja potentsiaalselt reaalajaline
inflatsiooniootuse moddik, mida prognoosi-
misel kasutada.

3. Hinnata uudseid uudistel pdhinevaid
masindppemudelite prognoosimisvdimet
lihtsate autoregressiivsete mudelite suhtes.

4. Hinnata nii inflatsiooni kui ka

inflatsiooniootuse prognoose.
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Tabel 1 jérg

Uurimus| Uurimiskiisimused Ulesanded
I |3: Kui hésti saab uudistel 1. Hinnata Euleri vorrandite ja nende
pohinevaid méddikuid spetsifikatsioonide toimivust empiirilise
kasutada inflatsiooni- analiiiisiga.
ootuse reaalajalise

2. Kohaldada uudseid uudistel pdhinevaid
inflatsiooniootuste moddikuid reaal-
intressimédra arvutustes ja seejirel Euleri
vorrandites.

alternatiivina?

3. Vorrelda uudistel pohinevatel inflatsiooni-
ootusel hinnatud mudeleid traditsioonilistel
inflatsioonim&ddikutel pdhinevate
mudelitega.

4. Hinnata uudistel pohinevate inflatsiooni-
ootuste ja eri tarbimiskomponentide
seotust.

IV | 4: Kuidas saab uusi andmeid | 1. Tdiendada rahapoliitika reaktsiooni-
ja meetodeid kasutades funktsiooni teabehulka tekstiandmetega.

keskpanga sonumitest . .
pang . . 2. Teha kindlaks, kuidas saab keskpanga
rohkem kvantifitseeritavat ~ . S . .
. Lo sOnumite toimivuse kindlakstegemisel
informatsiooni? s .
kasutada masindppe meetodeid.

Uurimisandmed ja metoodika

Inflatsiooni analiiiisimine nduab piisava pikkusega aegridu ja ulatuslikke and-
meid, et hinnata ajas pikalt toimuvaid seoseid. Esimeses uurimuses kasutatakse
30 aasta andmeid kolme avatud majandusega riigist — Rootsist, Uus-Meremaalt
ja Kanadast. Uurimis fookuses on tarbijahinnaindeks (THI) ja alusinflatsioon.
Alusinflatsiooni kasutatakse eelkdige tulemuste usaldusviidrsuse tagamiseks,
kuna t60 peamised tulemused keskenduvad koguinflatsiooni prognoosidele.
Mbolemad inflatsioonimdddikud moodustavad vordlusmudelite peamise sisendi.
Neid kasutatakse Phillipsi kdvera mudelites vorrandi vasakul poolel soltuva
muutujana ja varasemale inflatsioonile vastavate viitajaga mdodikutena.
Phillipsi kdvera mudelid sisaldavad ka majandusaktiivsuse moddikuid.
Majanduslikku aktiivsust mdodetakse toGtuse maiéra, tootmisvoimsuste raken-
dusastme ja toostustoodangu indeksi pohjal, mille andmed parinevad vastavate
riikide statistikaametitest ja muudest statistika andmebaasidest. Phillipsi kdverate
mudeli versioon, mida nimetatakse kolmnurga mudeliks (Gordon 1990), sisaldab
ka pakkumise poole muutujaid, milleks siin t68s on valitud naftahinnad.
Tulemuste usaldusvéirsuse kontrollimiseks kasutatakse kdigis mudelites ka
majandusmoddikute 16hesid ehk nende erinevusi pikaajalise trendi vairtustest,
mis konstrueeritakse populaarsete filtreerimismeetodite abil, nditeks Hodrick-
Prescotti (HP) ja Kalmani filter. Nagu aegridadega to6tamise puhul tavaline,
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labivad andmed mitmeid teisendusi, néiteks aritmeetilisi arvutusi (nt kuuandmete
teisendamine kvartaliandmeteks), hooajalisi kohandusi, mitte-statsionaarsuse
eemaldamist muutujatest muutuste vOtmisena ja viitaegadega muutujate kasu-
tamist. Esimeses uurimuses kasutatud mudelid jérgivad Stocki ja Watsoni (2008)
artiklit. Autoregressiivse integreeritud libiseva keskmise (ARIMA) mudelid ning
Atkensoni ja Ohaniani (2001) juhusliku ekslemise mudelid toimivad vdrdlus-
mudelitena, samas kui mitme muutujaga mudelite puhul kasutatakse Phillipsi
koverate kahte versiooni: lihe prognoosijaga autoregressiivne jaotatud viitajaga
mudel ja juba eespool mainitud kolmnurga mudel.

Prognoosimise edukuse hindamiseks vorreldakse mitme muutujaga mudelite
ja lihtsate ihe muutujaga mudelite ruutjuurt keskmisest ruutveast (RMSE). Ees-
mirk on kontrollida, kas Phillipsi kdvera mudelid toimivad paremini, kui iihe
muutujaga mudelid. Iga hea inflatsiooni prognoosimise mudel peaks andma
tdpsemaid prognoose kui naiivsed prognoosimudelid.

Teises ja kolmandas uurimuses kasutatakse mitmesuguseid andmeid, alates
ametlikest allikatest alla laaditud traditsioonilistest avaldatud andmetest kuni
iihest Uhendkuningriigi uudisteportaalist périnevate uudisteni. Uudistevilja-
andeks valiti The Guardian, sest see ajaleht pakub juba alates 2000. aastate algu-
sest oma artiklitele avatud ldhtekoodiga juurdepdidsu. Tekstiandmete kétte-
saamiseks tihendatakse portaal valmis rakendusliidesega (API) ja kood kirju-
tatakse R-keeles. Ametlikud andmed pirinevad Uhendkuningriigi keskpangast ja
statistikaametist ning holmavad ametlikke inflatsiooniandmeid, inflatsiooni-
hoiaku kiisitlusuuringuid ja kolmandas uurimuses ka tarbijausalduse kiisitlus-
uuringu andmeid.

Mudelites kasutatakse nii traditsioonilisi ametlikke kui ka uudseid andmeid
ning vorreldakse nende prognoosivdimet (teises uurimuses) ja hinnangulisi vaar-
tusi leibkonna tarbimise modelleerimisel (kolmandas uurimuses). Uudiste kasu-
tamist andmeallikana raskendab asjaolu, et andmed on struktureerimata. Teksti-
andmete kvantifitseeritud andmeteks teisendamine nduab t66d mitmes etapis.
Lisaks erialakirjanduses soovitatud eeltootlusetappidele kasutatakse t60s mee-
todit, milleks on teemamodelleerimine (vt Blei et al. 2003), mis vdimaldab
rihmitada sarnaseid sdnu ja eraldada suurest ajalehekorpusest seeldbi erinevad
teemad.

Tekstide teemadeks jaotamisel kasutatakse latentset Dirchlet’ allokatsiooni
(LDA), sest selle loogika on sarnane inimmdtlemisele (Chang et al. 2009) ja see
on osutunud teksti andmetena kasutamisel vairtuslikuks loomuliku keele t66tle-
mise vahendiks (vt Thorsrud 2020, Hansen et al. 2018). Kuigi leidub ka teisi
meetodeid ja LDA on juhendamata masindppemeetod, on selle eelis tdlgendatava
véljundi loomine. LDA jirgi koostatakse iga teema jaoks aegrida, mis néditab, kui
sageli antud teemat uudistes késitletakse.

Teises uurimuses andmete teisendus sellega piirdub. Saadud andmekogumiga
luuakse prognoose LASSO masindppemudeli abil, mis on populaarne meetod
muutujate valimiseks mudelisse. LASSO on tulemuslik kdige m&jukamate muu-
tujate tuvastamisel ja aitab iiletada suure dimensionaalsusega andmete puhul
sageli esilekerkivat vabadusastmete vdhesuse probleemi. LASSO-le on olemas
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alternatiivid, nditeks LARS (vidikseima nurga regressioon) voi faktorimudelid.
Kuid esiteks teeb LASSO teise uurimuse analiiiisiosas piisavalt head t66d ja
teiseks on selle silmapaistvad tulemused muutujate valimisel mitmel pool kinni-
tust leidnud (Ahmed et al. 2010, Medeiros €t al. 2021).

Teises uurimuses kasutatakse LASSOt, et valida inflatsiooniootuse prog-
noosimiseks kdige asjakohasemad teemad. Kuna eri teemad mdjutavad uudiseid
lugevaid tarbijaid erineval mééral, on moni teema nende inflatsiooniootuse jaad-
vustamisel ja prognoosimisel rohkem, mdni vidhem kasulik. Mudelite toimivuse
hindamiseks arvutatakse erinevate horisontide jaoks prognoosivead ja neid
vorreldakse autoregressiivsete vordlusmudelite omadega.

Kolmandas uurimuses tuginetakse uudistele pohinevate indeksite koostamisel
esialgu samale ldhenemisviisile nagu teises uurimuses. Kuid seejirel tdiendatakse
seda sentimendipunktidega, mis viljendavad uudiseartiklite tekstide tonaalsust.
Selleks kasutatakse sentimendianaliiiisi, mis sisuliselt liigitab uudised positiiv-
seteks, neutraalseteks ja negatiivseteks, méérates igale artiklile vastavad punktid
(skoort).

Loplikud indeksid sisestatakse inflatsiooniootusena reaalintressimééra arvuta-
misel. Reaalintressi kasutatakse seejirel Euleri tarbimise empiirilises mudelis.
Ascari et al. (2021) eeskujul koostatakse Euleri vorrandite mitmesugused spet-
sifikatsioonid. Nende hulka kuuluvad nii baasmudelid kui ka mudelid, mis
lisavad ithismuutujatena tarbijate erinevaid harjumuste mustreid, mis annavad
rolli ka tarbimise varasematele otsustele tuleviku otsuste mojutajana.. Kuna Euleri
vorrand seob nominaalse intressimééra ja inflatsiooniootuse tarbimisega, sisaldab
kolmanda uurimuse andmekogum ka erinevaid tarbimisandmeid (agregeeritud
tarbimine, mittekestvuskaupade tarbimine, poolkestvuskaupade tarbimine) ja
andmeid nominaalsete intressimdirade kohta.

Viimase, neljanda uurimuse peamine andmekogum périneb Euroopa Kesk-
panga korgete ametnike alates 1997. aastast peetud kdnedest. Tépsemalt koos-
nevad andmed EKP presidentide, asepresidentide ja juhatuse litkmete kdnedest.
Neid tekstiandmeid teisendatakse korduvalt ja ka siin rakendatakse teemamodel-
leerimise meetodit, et koondada konedes korduvad sonad teemadeks. Saadud
teemaindeksite ja inflatsiooni vahel leitakse seos regressiooniga, et saada iile-
vaade keskpanga kommunikatsiooni reaktsioonifunktsioonist. Selles artiklis
kasutatud tdielik andmestik sisaldab lisaks SKP reaalkasvu ja lisaks erinevaid
finantsturgude kontrollimuutujaid, nagu laia raha agregaadi M3 aastakasvu kolme
kvartali libisev keskmine, USA Fdderaalreservi inflatsioonieesmérk, kolme kvar-
tali libisev keskmine laenumaht jne. Andmete tdielik loend ldhtub Cour-Thi-
manni ja Jungi (2020) artiklist. Artiklis kasutatakse kahte mudelit, iihe on vilja
pakkunud Cour-Thimann ja Jung (2020) ning teise Hartmann ja Smets (2018).

Kokkuvotlikult voib 6elda, et doktoritod pakub vilja uudsed ldhenemisviise
vastamaks standardsetele makrodkonoomilistele kiisimustele. Lisaks erinevate
masindppemudelite kasutamisele prognoosimisel ja modelleerimisel kasutatakse
neljast uurimusest kolmes ka tekstiandme
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Uurimuste ja tulemuste kokkuvdte

Liialt volatiilsed, korged v4i madalad inflatsiooniméérad, ankurdamata inflat-
siooniootused ja asjakohase rahapoliitilise suhtluse vdhesus on rahapoliitika tegi-
jatele hinnastabiilsuse eesmérgi saavutamisel suureks takistuseks. Inflatsiooni
kujunemise mdistmine laiemalt on seepérast olulise tdhtsusega. Inflatsioon on ka
siinse doktoritd6 teema ning inflatsioon ja inflatsiooniootused on ldbivad olulised
mirksonad doktorito6 raames tehtud neljas uurimuses. Neist esimesed kaks
artiklit keskenduvad peamiselt inflatsiooni prognoosimisele, kasutades selleks
mitmeid traditsioonilisi ja masindppemudeleid. Esimeses hinnatakse nende prog-
noosivodimet, et paremini mdista, milliseid prognoosimudeleid tuleks kasutada
just inflatsiooni juhtivates riikides. Teises uurimuses voetakse inflatsiooniootuse
prognoosimisel kasutusele uudiste andmed. Kolmandas uurimuses tdiendatakse
kahe eelneva uurimuse analiilisi uudistel pohinevaid inflatsioonimdddikuid kasu-
tades ja kohaldades neid reaalintressimdirade arvutamiseks, et hinnata Euleri
vorrandit analiiisimaks tarbijate tarbimisotsuseid. Neljas uurimus aga seondub
keskpanga sonumite mdju késitleva kirjandusega ja analiiiisib Euroopa Kesk-
panga kommunikatsiooni reaktsioonifunktsiooni, et selgitada, millised teemad on
kesksel kohal.

Joonisel 3 on kujutatud doktoritdo artiklite (uurimuste) seosed peamiste méark-
sonadega. Lisaks méarksdnadele, millest lahtub kdesoleva t66 uurimiseesmérk —
inflatsioon, inflatsiooniootus ja keskpanga sonumid —, on t60s ldbivalt olulisel
kohal masindppe mdiste, sest masindppe meetodid ja konkreetsed mudelid olid
olulisel kohal t66 uudsete uurimispanusteni joudmisel.

Uurimused Marksdnad
I i
uurimus
. Inflatsiooniootused
ITI uurimus
III uurimus Keskpanga sonumid

Joonis 3: Doktoritd6 nelja uurimuse seosed.

Allikas: autori koostatud
Jargnevalt kisitletakse iga uurimuse tulemusi koos uurimispanuste ja oluliste

poliitikajéreldustega. Seejérel voetakse kokku doktoritdd olulisimad tulemused
ja seotakse need uurimisiilesannetega.
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I nflatsiooni prognoosimine Phillipsi kdvera abil inflatsiooni juhtivatesriikides
(esimene uurimus)

Esimene uurimus keskendub viikestele avatud majandusega riikidele. Selle ees-
mirk on prognoosida Phillipsi kovera abil kvartaalseid koguinflatsiooni ja
alusinflatsiooni méérasid. Uurimus panustab inflatsiooni uurimisse mitmel moel.
Esmalt analiiiisitakse Phillipsi kdverate toimivust. Erialakirjanduses valitseb
seisukoht, et need mudelid kas empiiriliselt ei kehti voi on liiga ebaiihtlase kvali-
teediga. Esimene uurimus annab varasematele hinnangutele kinnitust, pakkudes
empiirilisi tdendeid selle kohta, et prognoosi kvaliteet sdltub tdepoolest valitud
perioodist, prognoosihorisondist, alusandmetest ja inflatsioonimoddikust. Kuid
lisaks tdpsustab uurimus varasemaid seisukohti, hinnates seda, kuidas muutub
Phillipsi kdverate toimivus inflatsioonijuhtimise reziimile {ile minnes. Artiklis
vaadeldud riikide puhul toimivad Phillipsi kdverad fikseeritud vahetuskursi
reziimis suhteliselt halvasti ega edesta tdpsuse poolest prognoosimisel lihtsaid
vordlusmudeleid. Seevastu inflatsioonijuhtimise reziimile iileminekul ja inflat-
sioonijuhtimise reziimi véltel on Phillipsi kdveratega inflatsiooniprognoosid
vordlusmudelitest tdpsemad. Olgugi, et see on keskpanga prognooside vaates olu-
line jéreldus ja muster kehtib kdigi kolme uurimuses vaadeldud riigi puhul, oleks
teemat vaja rohkem uurida laiemalt, sealhulgas suuremate avatud majanduste
kontekstis.

Uurimus lisab teadmisi ka selle kohta, millised on Phillipsi kdverate abil koige
paremini prognoositavaid inflatsioonimdirad. Kui eesmérk on prognoosida nii
alus- kui ka koguinflatsiooni, on Phillipsi kdvera abil (sealjuures mis tahes spet-
sifikatsioonis) prognoositud tulemus lihtsatest vordlusmudelitest parem. See lubab
hinnata uurimuses vaadeldud riikides Phillipsi kdverate kasutamist positiivselt
nii kogu- kui ka alusinflatsiooni prognoosimise puhul sest ka alusinflatsiooni
puhul paranevad inflatsiooniprognoosid oluliselt pérast inflatsioonijuhtimise
reziimile ileminekut.

Uurimustulemus tdhendab ka uurimispanuseid sest prognooside tdpsus aitab
hinnata Phillipsi kdverate kasulikkust poliitikaanaliiiisis. Prognoositépsuse para-
nemine voimaldab keskpankadel jaédda oma tegemistes labipaistvaks ning paran-
dada poliitika kujundamise ja rakendamise distsipliini, eriti kuna igasugune
inflatsioonijuhtimise poliitika pohineb eeskétt tihiskonna usaldusel. Peale selle
voivad Phillipsi kdverad toimida ka suurepérase mudelina majanduse pakkumise
poole struktuursel kirjeldamisel, eriti ajal, mil keskpangad rohkem inflatsiooni-
juhtimisele keskenduvad.

Uurimisiilesannete ja nende tulemuste kaudu antakse vastus doktorit6o esi-
mesele uurimiskiisimusele: kas inflatsiooni ja majandusaktiivsust seostavad
mudelid aitavad inflatsiooni prognoosida? Saadud jareldused on eriti olulised
tdnapédeval, mil energiahindade ja tarneahela kriisiga seotud vilised Sokid on
mojutanud mitte ainult koguinflatsiooni, vaid ka alusinflatsiooni, mis on tava-
liselt rahapoliitikale tundlikum.
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Uudisteandmete kaeve inflatsiooniootuse mddtmiseks ja prognoosimiseks
(teine uurimus)

Teises uurimuses uuritakse uudiseid kui uudset andmeallikat inflatsiooniootuse
mootmiseks. Lahtutakse arusaamast, et leibkondadele suunatud inflatsiooni-
teemalised kiisitlused voivad sageli olla ebatépsed. Leibkondade ootused vdivad
oluliselt erineda tegelikest inflatsioonimééradest ja ekspertide prognoosidest.
Uurimuse aluseks on seisukoht, et uudised on tarbijatele {ildise hinnamuutuse
motestamisel oluline teabeallikas. Uurimuse iiks panuseid ongi pakkuda tden-
deid, et veebiuudiseid saab kasutada tarbijate inflatsiooniootuse reaalajaliseks ja
tdpseks mootmiseks, vastates seejuures teisele uurimiskiisimusele tarbijate inflat-
siooniootuse modtmisest.

Nagu uurimisiilesannetes kirjeldatud, voetakse uurimiskiisimusele vasta-
miseks kasutusele inflatsiooniootuse reaalajaline mdoddik. Selleks kasutatakse
erinevaid tekstikaeve (i.k text mining) tehnikaid. Tekstikaeve on majandus-
teaduses suhteliselt vihe kasutust leidnud tehnika ja uurimuse iiks panuseid on
lisada teaduslikke andmeid tekstiandmete kasutamise kohta majandussuhete ana-
liiisimisel ja moistmisel. Nii on vdimalik siduda uudistes kéibivaid narratiive
kvantitatiivsel moel majandusteooria hiipoteesidega ja niiteks saab hdlbustada
rahapoliitika kujundamist. Uudiste andmete kasutamine vOimaldab mdista
uudistes késitletud teemade ja inflatsiooniootuse seoseid ja koosmdjusid. Teema-
tasandi analiiiis voimaldab mdista ja kvantifitseerida iga teema moju inflatsiooni-
ootustele. Kui leibkonnad ei kohanda oma ootusi erinevatele uudistes késitletud
teemadele, tdihendaks see potentsiaalselt, et inflatsiooniootused on histi
ankurdatud.

Lisaks inflatsiooniootuse ja uudiste vahelise olulise seose dokumenteerimisele
panustab uurimus ka prognoosimist késitlevasse kirjandusse, hinnates uudiste
prognoosivdimet. Masindppe mudelite prognoosivdimet vorreldakse lihtsamate
mudelite omaga (sarnased esimese uurimuse mudelitega). Tulemused viitavad
sellele, et lithiajaliste inflatsiooniootuste prognooside puhul on LASSO-mudelite
vead viiksemad kui lihtsatel autoregressiivsetel mudelitel, samas kui inflatsiooni
prognoosides on nende tipsus sama hea (mitte parem) kui autoregressiivsetel
mudelitel.

Poliitika seisukohast toetavad need tulemused varasemaid jareldusi, mis
toovad esile meedia rolli leibkondade inflatsiooniootuste kujunemisel (vt Ma-
zumder 2021, Larsen et al. 2021). Poliitikakujundajatel soovitatakse kasutada
uudisteandmeid, et leibkondade ootuste kujunemist paremini moista. Parem
arusaam tarbijate inflatsiooniootustest vdib leida mitmesugust rakendust nii aka-
deemilistes toodes kui ka keskpankade tegevuses. Kasu on sellest alates prog-
noosimisest, nagu niitas teine uurimus tuginedes Tallman ja Zaman (2020) ning
Faust ja Wright (2013) uurimustele, kuni leibkonna tarbimise modelleerimiseni,
millele keskendus kolmas uurimus, baseerudes Ichiue ja Nish Iguchi (2015) ning
Driger ja Nghiem (2021) toodel. Alternatiivseid vdimalikke rakendusi késit-
letakse doktoritd kirjanduse iilevaates ja teises uurimuses.
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I nflatsiooniootus ja tarbimine masindppega (kolmas uurimus)

Kolmandas uurimuses kisitletakse tarbimise ja reaalintressimidirade seoseid,
keskendudes seejuures Euleri vorranditel tuginevatele mudelitele. Uurimuses
pakutakse vélja, et masindppemeetodite rakendamine voib aidata parandada
nende mudelite toimivust ja prognoose. Tahelepanu keskmes on Euleri vorrandis
kasutatavad reaalintressimddrad. V&ib kahtlustada, et need ei ole korrektsed, sest
nende arvutamisel traditsiooniliselt kasutatavad inflatsiooniootuste moddikud ei
viljenda majandusagentide tegelikke arusaamu majandusest sest inflatsiooni-
ootused pole otseselt mdddetavad. Alternatiivse lahendusena pakutakse uuri-
muses vilja alternatiivne inflatsiooniootuse mdodik, mis toetub uudiste and-
metele, tdiendades teises uurimuse kasutatud uudistepdhist inflatsiooniootuste
moddikut.

Selle analiiiisi tulemused panustavad majandusteaduslikku kirjandusse mitmel
moel ja avaldavad olulist moju rahapoliitika kujundamisele. Esimene jéreldus
puudutab Euleri vorrandeid, mis pShinevad praegu enamasti tegelikel inflatsiooni-
mééradel voi kiisitlustepdhistel inflatsiooniootuse mdddikutel. Nende asemel
kasutatakse kolmandas uurimuses tilalmainitud uvudistel pohinevat inflatsiooni-
ootuste moddikut. Nagu artiklis osutatakse, on tarbimise mdistmiseks vaja ldh-
tuda tarbijate inflatsiooni ootustest. Seda kinnitavad ka uurimistulemused.

Euleri vorrandite eri spetsifikatsioonide hindamisel uudsete inflatsiooniootuse
mdddikute abil mudeli kvaliteet paraneb. Tulemuseks on tugevamad instrumendid
ja sisukamad perioodidevahelise asendamise elastsuse hinnangud. Need on pare-
mini kooskolas alternatiivsete empiiriliste tdendite ja stabiilsete mudelitega
viljendudes mitmesugused teaduskirjanduse testide tulemustes. Teooriaga koos-
kolaliselt, on tulemused eriti paljulubavad mittekestvuskaupade ja -teenuste
tarbimise moistmise osas ning vihem lootustandvad muude tarbimiskomponentide
osas. To0 peamine eesmérk ei ole aga leida kdige sobivamad voi teooriaga pare-
mini sobivaid parameetrite vairtuseid, vaid hoopis néidata, et kui kasutada uut
inflatsiooniootuse ja sellest tulenevalt ka reaalintressimdara moodikut, to6tavad
Euleri vOrrandid paremini, kui traditsioonilisi kiisitluspohiseid mdddikuid
kasutades.

Ainuiiksi Euleri mudeli hindamise tulemuse pdhjal saab teha mitu jareldust.
Esiteks viitab see, et keskpangad peaksid teadvustama, et tarbijatel on oma tarbi-
misharjumuste kohta iildiselt rohkem teavet kui 6konomeetrikul. See tihendab,
et ei pracgust ega ka tulevast tarbimist ei tohiks Euleri vorrandis kisitleda ekso-
geense muutujana, et viltida jadklitkmetes korrelatsiooni. Teiseks — kuigi see ei
ole keskpankade jaoks uus teave, osutavad kolmanda uurimuse tulemused sellele,
et kiisitluspohised andmed inflatsiooniootuste kohta ei pruugi alati olla parim
valik, kuna need on viga sageli ebatipsed, kittesaadavad olulise viitajaga ja kulu-
kad koguda. Uurimuses tdheldati kiisitluspohiste mdddikute ja uudispShiste
moddikute puhul koosliikumist, mis toetab ideed, et uudiste-pohiseid mdodikuid
saab kasutada kiisitluspohiste moddikute alternatiivina. Erinevalt kiisitlus-
poOhistest moddikutest on uudistepShised mdodikud saadaval reaalajas, nende
sagedus on suurem, neid on suhteliselt soodsam (kuluefektiivsem) koostada ja
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sisaldavad uut informatsiooni. Uus mdddik voimaldab tarbijate valikuid potent-
siaalselt paremini selgitada kui traditsioonilised inflatsiooninditajad.

Teiseks panustab see uurimus itha mahukamasse teadustodsse, milles ana-
liiiisitakse uudiste moju inflatsiooniootusele, sealhulgas selle rakendusi tarbimis-
mudelites. Uldiselt on tdendid inflatsiooniootuse seose kohta tarbimisotsustega
vajalike andmete puudumise tottu piiratud. Uurimuse uudne ja rikkalik andmestik
avab vOimalusi késitleda pdhjalikult mitte ainult tarbimise ja reaalintressimééra
seost, vaid ka leibkondade otsuseid laiemalt, nditeks laenamise ja investeerimisega.

Siit edasi mdeldes annavad artiklis kasutatud teemamodelleerimine ja uudiste
teemapohine klassifitseerimine aimu sellest, millised uudised ja teemad tarbijate
tarbimisotsuseid koige rohkem mdjutavad. Poliitikakujundajate jaoks on see
kinnitus, et uudistel pdhinevaid inflatsiooniootuse moddikuid saab kasutada
makromajanduslikuks modelleerimiseks ning inflatsiooniootuste ja tarbimise
reaalajas prognoosimiseks. Uurimuse viimase, ent samuti olulise panusena
avavad uudisteandmed uusi vdimalusi ka muude oluliste makromajanduslike
suhete, nditeks uuskeinslike Phillipsi kdverate paremaks modelleerimiseks. Need
tulemused vdimaldavad anda positiivse vastuse doktoritod kolmandale uurimis-
kiisimusele, osutades, et uudistepohiseid moddikuid saab edukalt kasutada alter-
natiivsete inflatsiooniootuse mdoddikutena.

Euroopa Keskpanga kommunikatsiooni reaktsioonifunktsioon.
Teemamodelleerimisel pdhinev anallils (neljas uurimus)

Neljandas uurimuses otsitakse vastust doktorito6 neljandale uurimiskiisimusele —
kuidas saab uusi andmeid ja meetodeid kasutades keskpanga sonumitest rohkem
kvantifitseeritavat informatsiooni? Leitakse, et keskpanga sdnumeid on toe-
poolest vdimalik pohjalikumalt uurida, kui kombineerida 1) uudseid teksti-
andmeid, mis suurendavad andmehulka rahapoliitika reaktsioonifunktsiooni
mudeli hinnangutes ja 2) rakendada keskpanga kommunikatsiooni reaktsiooni-
funktsiooni analiilisimiseks masindppe mudeleid. Uurimuse kiisimusele vasta-
miseks analiiiisitakse Euroopa Keskpanga kommunikatsiooni reaktsioonifunkt-
siooni teemamodelleerimise abil ning tehakse kindlaks, kas korgete ametnike
konedes kisitletud teemadest ja nende pdhjal tuletatud indeksitest on panga
kommunikatsiooni reaktsioonifunktsiooni hindamisel kasu. Teemapdhiste indek-
site tuletamine sarnaneb teises ja kolmandas uurimuses kasutatud meetoditega
ning annab aimu tekstikaeve ja teemamodelleerimise mitmekiilgsusest, nende
sobivusest mitmesuguste eesmirkide teenistusse, andes {iihtlasi vihjeid nende
voimalike kasutusvdimaluste kohta keskpankades.

Tulemused néitavad, et vorreldes diskreetsetel soltuvatel muutujatel pShi-
nevate uurimustega sisaldavad need teemaindeksid rohkem teavet ja suudavad
pakkuda pdhjalikumat analiiiisi. Enamik uurimuse tulemusi on kooskdlas varase-
mate késitlustega. Osasid tulemusi on raske tdlgendada, eriti kui kommunikatsiooni
reaktsioonifunktsiooni hinnatakse rohkem kui iihes dimensioonis. Teemade
koondamine voimaldab aga selle raskuse iiletada ja analiiiisida tulemusi kdigis
kommunikatsiooni reaktsioonifunktsiooni aspektides.
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D’Acunto et al. (2020) on ndidatud, et erinevad leibkonnad reageerivad eri-
nevatele rahapoliitikat edastavatele sonumitele erinevalt. Niiteks lihtsamad sonu-
mid on hésti arusaadavad, samas kui keerukamate rahapoliitika vahendite (nt vara-
ostude) teemalised teated ei tekita leibkondades sageli mingit reaktsiooni. Nagu
D’Acunto et al. (2021) néitavad, mdjutavad viahemusrithmade esindajate loodud
prognoosid ka just nende endi inflatsiooniootuse kujunemist. Selline heterogeen-
sus ei piira ainult uurimist6dd, vaid, mis veelgi olulisem, koneleb vajadusest kasu-
tada laiema avalikkuseni joudmiseks paremaid ja uuenduslikumaid vahendeid.

Neljas uurimus annab selliste kommunikatsioonivahendite véljatddtamiseks
lahtepunkti keskpanga kommunikatsioonistrateegiate empiirilise analiilisi kaudu.
Need kommunikatsiooni strateegiad mdjutavad otseselt inflatsiooni, inflatsiooni-
ootust ja loomulikult ka muid majandusnéitajaid. Eelkdige just inflatsiooni juhti-
vate keskpankade puhul modelleeritakse inflatsioonieesmérgi ja voimalike teiste
majandusnditajate varjatud eesmérkide rolli ja koostoimeid poliitika reaktsiooni-
funktsiooni kaudu. Erinevate eesmirkide olemasolu tekitab omakorda ootusi, et
need eesmirgid saavutatakse. Seega annab keskpanga kommunikatsiooni méjude
mehhanismi ja kaasaaitavate tegurite moistmine rahapoliitika kujundajatele uued
ja vdoimsad vahendid, mis saavad kaasa aidata eesmarkide saavutamisele.
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Doktoritdo pohiliste jarelduste ja uurimisiilesannete kokkuvote

Doktorit66 uurimuste pohilised jareldused ja nende seos uurimisiilesannetega on

esitatud tabelis 2.

Tabel 2. Uurimiskiisimused, tilesanded ja jéreldused

Uurimiskiisimused

Ulesanded

Jéreldused

1: Kui head on
mudelid, mis
inflatsiooni
prognoosimisel
seovad
inflatsiooni
majandusaktiivsu
se néitajatega?

1. Uurida Phillipsi kdverate
prognoosimisvoimet nii
kogu- kui ka alus-
inflatsioonimééra osas, et
panustada teadus-
kirjandusse, mis otsib
parima inflatsiooni
prognoosimise vdimega
inflatsioonimdddikut.

Phillipsi kdvera kasutamine
parandab inflatsiooni
prognoosivoimet nii alus- kui ka
koguinflatsiooni osas.

2. Hinnata Phillipsi kdverate
toimivust enne ja pérast
iileminekut inflatsiooni-
juhtimise reziimile.
Analiiiisida majanduses
tegelikult toimunud
muutuste aega.

Fikseeritud vahetuskursi reziimis
toimivad Phillipsi kdverad
suhteliselt halvasti ega suuda
edestada lihtsaid vordlusmudeleid.
Seevastu inflatsioonijuhtimise
reziimile iileminekul ja
inflatsiooni-juhtimise reziimi véltel
on Phillipsi koveratega saadud
inflatsiooniprognoosid
vordlusmudelitest tipsemad.

2: Kui histi
suudavad
veebiuudised
anda reaalajas
teavet tarbijate
inflatsiooniootuse
kohta?

1. Uurida veebiuudiseid kui
potentsiaalset andme-
allikat inflatsiooniootuse
hindamiseks ja modtmiseks.

Veebiuudiseid saab kasutada
tarbijate inflatsiooniootuse
reaalajas mootmiseks.

2. Pakkuda vilja potent-
siaalselt reaalajaline inflat-
siooniootuse moodik, mida
prognoosimisel kasutada.

Masindppetehnikate ja uudiste
andmete abil td6tatakse vilja
inflatsiooniootuse moddik.

3. Hinnata uudseid uudistel
pShinevate masindppe-
mudelite prognoosivdimet
lihtsate autoregressivsete
mudelite suhtes.

LASSO-mudelite puhul on liihi-
ajalised prognoosivead sarnased
voi viiksemad kui lihtsate
autoregressiivsete mudelite puhul.

4. Hinnata nii inflatsiooni kui
ka inflatsiooniootuse
prognoose.

Inflatsiooniootuse puhul on
LASSO-mudelite prognoosivoime
vordlusmudelitega vorreldes
parem, inflatsiooni puhul sama hea.
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Tabel 2 jérg

Uurimiskiisimused

Ulesanded

Jéreldused

3: Kui histi saab
uudistel pohi-
nevaid moodikuid
kasutada inflat-
siooniootuse
reaalajalise
alternatiivina?

1. Hinnata Euleri vorrandite
ja nende spetsifikat-
sioonide toimivust
empiirilise analiilisiga.

Hinnatakse Euleri vrrandite
erinevaid spetsifikatsioone,
sealhulgas erinevaid vdimalikke
tarbimise harjumustega, kus
varasemad tarbimise otsused
mdjutavad ténaseid valikuid.

2. Kohaldada uudseid
uudistel pohinevaid
inflatsiooniootuse
mdodikuid reaalintressi-
maédra arvutustes ja
seejérel Euleri vorrandites.

Euleri vorrandite eri
spetsifikatsioonide hindamisel
uudsete inflatsiooniootuse
moodikute abil mudeli kvaliteet
paraneb.

3. Vorrelda uudistel
pohinevatel inflatsiooni-
ootusel hinnatud mudeleid
traditsioonilistel
inflatsioonimdddikutel
pOhinevate mudelitega.

Vorreldes traditsiooniliste
inflatsiooninditajatega hinnatud
mudelitega on uudsete uudistel
pohinevate inflatsiooniootuse
mdodikutega koostatud Euleri
mudelite kasutamise tulemuseks
tugevamad instrumendid ja
teooriaga ja alternatiivsete
empiiriliste tulemustega paremini
kokku sobivad perioodidevahelise
asendamise elastsuse hinnangud.

4. Hinnata uudistel pdhi-

nevate inflatsiooniootuste
ja eri tarbimiskompo-
nentide seotust.

Teooriaga kooskdlaliselt paranesid
eelkdige mittekestvuskaupade ja
teenuste tarbimise néitajate
mudelid.

4. Kuidas saab
uusi andmeid ja
meetodeid kasu-
tades keskpanga
sOnumitest
rohkem kvanti-
fitseeritavad
informatsiooni?

1. Téiendada rahapoliitika
reaktsioonifunktsiooni
teabehulka teksti-
andmetega.

Keskpanga sonumeid saab
kvantitatiivselt uurida ja saada
enam informatsiooni, kui ana-
liiisida keskpanga konede andmes-
tikku tekstikaeve tehnikate abil.

2. Teha kindlaks, kuidas saab
keskpanga kommunikat-
siooni reaktsioonifunkt-
siooni hindamisel kasutada
masindppe meetodeid.

Teemaindeksid, mis on koostatud
masindppe teemamodelleerimise
tehnika abil, sisaldavad vorreldes
diskreetsetel soltuvatel muutujatel
pohinevate uurimustega rohkem
teavet ja suudavad pakkuda
sisulisemat analiiiisi.
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Kokkuvote

Inflatsiooniootus on rahapoliitika teoreetilise iilekandemehhanismi téhtsaim
komponent ning tulevase inflatsiooni, aga ka palga- ja hinnakujundusprotsesside
keskne tegur. Inflatsiooniootuse iilekandekanali efektiivsus sdltub omakorda
keskpanga usaldusvédrsusest ja sellest, kui hasti on inflatsiooniootust ankurdatud.
Inflatsiooni iilemaailmne suur tous alates 2021. aastast ja hiljem toimunud inflat-
siooni mérkimisvadrne langus on teinud inflatsiooniootuse olemusest ja kujune-
misest arusaamise rahapoliitika kujundajate jaoks kiireloomulise iilesande. Kesk-
pangad otsivad vOimalusi stabiliseerida inflatsiooni eesmérgiks seatud taseme
juures, et edendada majanduskasvu, majanduse stabiilsust ja jatkusuutlikku t66-
hdivet. Pandeemia, tarneahelate héired ning muidugi modista ka regionaalsed
konfliktid mdjutavad majandusi nii ndudluse kui ka pakkumise muutuste kaudu.
Need muutused omakorda juhivad majandustsiikli diinaamikat ning inflatsiooni.

Doktorité6 pakub uudseid tooriistu ja tehnikaid, mille abil hankida teavet
hindade arengute mdotmiseks ja moistmiseks, keskendudes inflatsioonile, inflat-
siooniootusele ja keskpanga sonumitele. Kvantifitseerides ja analiiiisides inflat-
siooniootuse rolli ja moju tarbijate majandusvalikutele, suudavad keskpangad
ootusi paremini juhtida. See aitab toetada hinnastabiilsuse eesmérkide saavu-
tamist ning ka teiste eesmérkide, nagu kogutoodangu ja toohdive stabiilsel tase-
mel hoidmist. Ebastabiilne voi sihtmérgist korvalekalduv inflatsiooniootus 166b
majandused tasakaaluolukorrast vélja, mdjutades mitte ainult inflatsiooni, vaid
ka muid olulisi néitajaid, néiteks to6puudust.

Majandus saab olla heas seisus siis, kui tarbijatel on majandusasutuste vastu
usaldus, kuna see tagab tulemusliku poliitikakujundamise. Keskpanga sdonumid
kujundavad iihiskonna inflatsiooniootusi ning méngivad seeldbi olulist rolli
inflatsiooniméérade stabiilsena hoidmises ja avalikkuse inflatsiooniootuse ankur-
damises. Keskpanga sonumid peaksid olema lihtsad, otsekohesed ja edastama
selgelt rahapoliitika reaktsioonifunktsiooni. Kommunikatsioonikanalite paranda-
mine tervikuna, aga ka kitsamalt rahapoliitika meetmete osas, viib majandus-
agentide ootused keskpankade tegevuse, eesmérkide ja poliitika strateegiaga
paremini kooskolla, aidates mdista mitmesuguseid inflatsiooni ja intressimiérade
muutuseid.

Uurimused on ndidanud, et keskpankade arusaam tarbijate ootuste kujunemise
protsessist on oluliselt paranenud, kuid halb uudis on see, et see ei ole veel kau-
geltki tdiuslik. Oma otsustes ldhtuvad rahapoliitika kujundajad endiselt véiga
piiratud andmetest. Doktoritdos vilja pakutud tekstiandmed, mida on vdimalik
koguda uudistest ja niiteks avalikest konedest, suurendavad kasutada olevate
andmete mahtu ja ulatust mérkimisvédrselt. Lisaks voimaldab nende teksti-
andmete kvantifitseerimine masindppetehnikate abil koguda paremini teavet
tarbijate inflatsiooniootuse kohta, mida saab kasutada makromajanduslikus
modelleerimises ja majandusprognooside koostamisel.

Doktorit66s toodud empiirilised tdendid uudiste andmete mdju kohta inflat-
siooniootusele loovad pinnase, millelt uurida keskpanga kommunikatsiooni kui
kanalit, mille kaudu mojutatakse tarbijate ja ettevotete otsuseid. Kui keskpangad
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need uuendused oma kommunikatsioonipoliitika mdju suurendamiseks kaiku
lasevad, vOib oodata, et nende véime suunata inflatsiooniootuste, aga ka raha-
poliitika kui terviku moju suureneb mérkimisvéairselt. See omakorda voimaldab
parandada rahapoliitika toimimist ja seatud eesmérke saavutamist.

Lisaks keskpanga kommunikatsiooni parandamisse panustamisele uurib dok-
toritdo uudsel moel ka inflatsiooniootuste ja majandusotsuste seost. Masindppe-
meetodite abil koostatud uudistel pdhinev inflatsiooniootuste moddiku abil
ndidatakse, et Euleri tarbimismudeli toimivust saab parandada l14bi parema inflat-
siooniootuste mdotmise, ning iihtlasi ndidatakse, et uudistel pShinevaid moddi-
kuid saab edukalt kasutada traditsiooniliste inflatsiooniootuse alternatiivina.

Doktorité6 pakub tdendeid ka uudisteandmete kasutamise kohta liihiajalise
inflatsiooniootuse prognoosimiseks. Koos teiste doktoritdd tulemustega vastab
see doktoritdd peamisele eesmérgile nédidata, et inflatsiooni ja inflatsiooniootuse
moistmine ja prognoosimine ning asjakohaste sdnumite tagamine on inflatsiooni-
juhtimise olulised osad.

Ometi tuleb tunnistada, et paljud kiisimused on veel lahendamata. Rohkem
uurimist vajavad mitmed teemad. Rohkem infot on vaja néiteks pikemaajaliste
inflatsiooni prognooside kohta. Tulemused vdivad sdltuda iildisest majandus-
keskkonnast nii iile aja aga ka riikide vahel. Uurimist vaarib ka see, kuidas eri-
nevad inflatsiooniootused muidu sarnaste sotsiaal-demograafiliste tunnustega
leibkondades. Samuti, milline on inflatsiooniootuste moju iiksikisiku majandus-
otsustele. Need teemad pakuvad mitmesuguseid kiisimusi uuteks uuringuteks.

Kokkuvéttes pakub doktoritod tdendeid selle kohta, et uued ldhenemisviisid
avavad uusi uurimisvoimalusi. Tehtud vurimistd6 pakub todriistu mis tahes huvi-
pakkuva teabeni joudmiseks, luues viljaka pinnase edasiseks uurimistegevuseks,
eriti tdnapéeva heitlikul majandusmaastikul.
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