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1. Introduction

Over the last decade, the landscape of monetary policy has undergone a fundamental transformation
where "words" have become highly influential alongside interest-rate decisions. This shift became
particularly noticeable when central banks reached the "effective lower bound" (ELB) or "zero lower
bound" (ZLB), a state where conventional rate cuts are no longer a viable policy option (Singh, 2023).
In this constrained environment, communication is no longer merely supplementary; it became a
central component of the monetary policy itself (Blinder et al., 2008). Central banks use forward
guidance (FG) to signal future policy intentions, aiming to shape market expectations and stabilize
financial conditions by influencing the entire yield curve (Moessner et al., 2015).

A central pillar of the modern discourse on forward guidance is the theoretical distinction between
two types of signals: "Odyssean" guidance, which represents a binding commitment to a future policy
stance, and "Delphic" guidance, which provides conditional forecasts and information about the
macroeconomic outlook (Campbell et al., 2012). Academic debate often treats these as distinct
dimensions that can coexist within the same announcement (Moessner et al., 2015). Despite this rich
theoretical framework, a significant "disconnect" persists between theory and practice, as
policymakers often prioritize flexibility and discretion over the rigid commitments suggested by
theoretical models (Moessner et al., 2015).

This thesis addresses a research gap by developing a quantitative research design framework to
measure these tones directly from central bank communication. While various channels exist for policy
disclosure, this study focuses specifically on speeches. Speeches serve as a critical channel for clarifying
policy intentions, offering a more richer and frequent medium than formal committee statements or
press conferences (Swanson & Jayawickrema, 2024). Individual speeches are particularly informative
because, in a context where central bank communication is dispersed among several policymakers,
they offer a clear way to track the evolution of the institution's messages over time. Accordingly, this
thesis seeks to answer the following central research question: « Has forward guidance become more
Odyssean over the last decade » and will examine how this evolution manifests across two different
central banking frameworks.

To explore the diversity of communication strategies, the thesis conducts a comparative analysis
between the U.S. Federal Reserve and the Sveriges Riksbank. These two institutions represent
divergent philosophies: the Riksbank is a pioneer of Delphic transparency, frequently publishing
explicit interest-rate paths (Andersson & Hofmann, 2009), whereas the Federal Reserve has historically
used a more episodic approach to guidance (Moessner et al., 2015). By examining these banks over
the 2012-2024 period, the thesis captures their responses to varied macroeconomic regimes,
including the stresses of the Covid -19 pandemic.

The study employs sentiment analysis to convert the qualitative content of these speeches into
guantitative indices. Using a lexicon-based approach grounded in finance-specific dictionaries
(Loughran & McDonald, 2011), the thesis measures the prevalence of Odyssean and Delphic language
across the corpus. These tone indices are then used in an econometric framework to evaluate the
relationship between communication style and government bond market volatility, focusing on short-
to-medium-term maturities that are most sensitive to monetary policy expectations (Swanson, 2017).

The remaining sections of the thesis is structured as follows. Chapter 2 provides a detailed literature
review of central bank communication, the Odyssean—Delphic dichotomy, and the historical evolution
of the Fed and the Riksbank. Chapter 3 outlines the methodology, including the web-scraping process,



the text-cleaning pipeline, and the construction of the sentiment indices. Chapter 4 presents the
results and regression analysis. Chapter 5 discusses the findings in the context of policy coordination
and design, and Chapter 6 concludes with a summary and recommendations for future research.



2. Literature review

2.1 Context

During significant financial tensions or recessions, conventional monetary policy tools may become
ineffective. This is particularly true in an "effective lower bound" (ELB)/ « Zero-lower bound » (ZLB)
situation, where interest rates are at or near zero, rendering further rate cuts impossible (Singh, 2023).
In such scenarios, central banks turn to unconventional monetary policy (Swanson, 2017 ; Singh, 2023).
The global financial crisis, for instance, necessitated a rapid adoption of such tools (Assenmacher and
al., 2021). These include quantitative easing (QE) and forward guidance (FG) (Singh,2023). Foward
guidance is a communication-based tool that provides signals about future monetary policy actions to
clarify uncertainty and influence market expectations (Singh,2023). In these ELB/ZLB contexts,
communication is not merely supplementary; it becomes the "essence" of monetary policy itself
(Bernanke et al., 2004; Eggertsson & Woodford, 2003, cited in Blinder et al., 2008).

This necessary shift toward unconventional tools highlights a broader, dramatic evolution in central
bank communication. For a large portion of the 20th century, a "culture of silence and secrecy"
predominated (Assenmacher et al., 2021 ; Masciandaro et al., 2024). This contrasts severely with the
modern view. In recent decades, communication has transformed into a key instrument of openness
and transparency (Geraats, 2002; Demertzis & Hallett, 2007; Blinder et al., 2008; Dincer & Eichengreen,
2014; cited in Masciandaro et al., 2024). It is now considered a fundamental tool of monetary policy
(Bernanke, 2004; Blinder et al., 2008), and a fundamental mechanism that directly influences public
perceptions regarding consumption (Assenmacher et al., 2021).

This increased transparency, however, is not without its challenges. Both Coenen et al. (2017) and
Assenmacher et al. (2021) caution that by being more transparent, central banks risk generating
"noise," if the information provided to the public about monetary policy is misunderstood and
therefore increases market volatility. If this noise is not managed, it can dramatically impair the
effectiveness of policy tools (Assenmacher et al., 2021). Consequently, the optimal communication
strategy is not necessarily one of maximum disclosure. Blinder et al. (2008) advocate for maximizing
the "signal-to-noise" ratio, which requires better-designed communication that is transparent about
genuine intentions and reduces market uncertainty by minimizing the « noise » (cited in Assenmacher
et al., 2021).

2.2 Forward Guidance

Forward guidance, broadly defined by Coenen et al. (2017) as "communication about the future
conduct of monetary policy," is not a new concept, but its prominence and function were
fundamentally transformed at the ZLB. The literature of this period materialized around a new
consensus: policy efficacy in a liquidity trap is less dependent on current policy actions and almost
entirely reliant on the central bank's ability to credibly manage public and market expectations about
the future path of interest rates (Krugman ,1998 ; Woodford,2003 ; cited by Moessner et al.2015). By
shaping expectations, a central bank can influence the entire yield curve (Moessner et al., 2015). This
elevation of communication from a supplementary tool to a primary, key policy instrument forced a
rigorous academic and practical debate on how such guidance should be designed, communicated,
and interpreted.



2.2.1 The Core theoretical distinction: Delphic guidance vs. Odyssean guidance

The extensive literature that came out to analyze forward guidance is dominated by a central
theoretical dichotomy, first defined by Campbell and al. (2012), between "Delphic" and "Odyssean"
forms of communication (Moessner et al., 2015). This distinction is not merely semantic; it represents
two fundamentally different mechanisms of policy transmission, which have different implications for
economic stability and the central bank’s credibility.

Delphic forward guidance, named for the Oracle of Delphi, is a purely informational act. In this mode,
the central bank publishes its forecasts for the macroeconomy (inflation, output) and its likely
monetary policy response given that outlook, but it makes no binding promise to follow that path
(Moessner et al., 2015; Goy et al., 2018). As described by Coenen et al. (2017), the central bank
"reserves the right to re-optimize its plan in every future period." Its effectiveness, therefore, depends
entirely on the public perceiving the central bank as having superior information, better forecasting
models, or, as Bassetto (2019) argues, private information about its own preferences and beliefs.

In theoretical opposition stands the Odyssean forward guidance. This form is not a forecast but a
binding commitment (Coenen et al., 2017). The name invokes the myth of Odysseus, who, to resist the
sirens' call, "ties himself to the mast" (Moessner et al., 2015). In this policy framework, the central
bank explicitly promises a future course of action,such as keeping interest rates at zero for a prolonged
period,and pledges to stick to that path even when future economic conditions might tempt it to
deviate.The primary framework for this approach was laid by Eggertsson and Woodford (2003) in their
analysis of the ZLB. They postulated that the only optimal path out of a liquidity trap is a history-
dependent policy rule. This strategy requires a promise of a future inflation overshoot to "make up"
for past weakness. The problem is that this promise is time-inconsistent, as the bank will be tempted
to break it later. However, if the commitment is credible now, it powerfully stimulates the economy
by lowering real rates via higher inflation expectations. (Eggertsson & Woodford, 2003)

This theoretical ideal was forcefully advocated by Michael Woodford (2012) during the crisis, who
argued that for guidance to be successful, it must involve an "advance commitment to definite criteria
for future policy decisions" (Woodford, 2012), branding mere forecasts as "insufficient." He proposed
practical, history-dependent implementations such as a "gap-adjusted price level target" or, as a more
easily understood alternative, nominal GDP target path (Woodford, 2012). This Odyssean approach is
posited as the theoretically ideal monetary policy at the ZLB, capable of fully neutralizing a recession
if the commitment is believed (Eggertsson & Woodford, 2003; McKay et al., 2016).

2.2.2 The « Forward Guidance Puzzle »

Even though the Odyssean framework was theoretically ideal, it was instantly hit by a major empirical
contradiction, which is known as the "forward guidance puzzle" (Del Negro et al., 2012).This "Puzzle"
identifies a significant disconnect: standard New Keynesian models predict that Odyssean promises
about the future have unrealistically large and even counterintuitive effects on macroeconomic
variables (Del Negro et al. 2012 ; cited in Hagedorn et al., 2019). Carlstrom et al. (2012), for instance,
found that a standard model would predict "explosive inflation and output"” from such a policy (cited
in Moessner et al., 2015). Del Negro et al. (2012) confirm that these models "grossly overestimate" the
impact. A wave of research has been conducted to resolve this contradiction by questioning the
fundamental assumptions of the models, as this theoretical potency contrasts sharply with modest,
empirical effects in the real world.



The literature has proposed several distinct resolutions. The first, and perhaps most influential
resolution comes from introducing incomplete markets, a correction supported by McKay, Nakamura,
and Steinsson in 2016. They argue that the standard model's assumption of "complete markets"
(where households are perfectly insured against every possible future risk and have no borrowing
constraints) is the source of the anomaly (McKay et al.2016). In their more realistic model with
heterogeneous agents who face uninsurable income risk and borrowing constraints, households have
a strong precautionary savings motive. This makes them far less responsive to promises about interest
rates far in the future. This friction "substantially attenuates" the power of forward guidance, bringing
its predicted impact more in line with modest, observed effects. Hagedorn et al. (2019) reach a similar
conclusion in their incomplete markets model, finding that the intertemporal substitution channel is
so dampened that FG effects become "negligible."

A second set of resolutions points to other frictions and behavioral assumptions. Coenen et al. (2017)
note that the puzzle relies on perfect, "bounded rationality"; if agents are less forward-looking, the
effects of future promises are naturally smaller. Similarly, Del Negro et al. (2012) propose that
incorporating a "perpetual youth" (Blanchard & Yaari) structure, where agents have finite planning
horizons and thus higher effective discount rates, generates "significantly more realistic responses" to
future policy changes. (Del Negro et al. 2012)

A third resolution argues that the "puzzle" is a result of a false premise : it assumes the public only
hears a pure Odyssean signal and therefore generates expansionary effects . In reality, as Andrade and
Ferroni (2021) argue, any announcement is a mix of Odyssean commitment and Delphic information.
They find that these two signals have opposite effects on macroeconomic expectations and financial
conditions (Andrade & Ferroni, 2021). The puzzle, therefore, may not be a puzzle at all, but rather the
result of standard models failing to account for the counterbalancing, contractionary "bad news"
(Delphic) component that mutes the overall effect of the expansionary « Odyssean » signal.

2.2.3 Hybrid models

A more complex path of investigation that rejects the straightforward dichotomy has resulted from
the realization that real-world forward guidance is never fully Delphic nor purely Odyssean. (Bassetto,
2019). According to this literature, the two forms are "intrinsically linked" and interact in intricate ways
rather from being merely alternatives (Bassetto, 2019).

The author, for example, offers a critical game-theoretic perspective, arguing that in a world of
symmetric information, meaning central banks have no superior information compared to the public,
"pure Odyssean guidance is redundant" (Bassetto, 2019). A central bank, in this view, does not need
to say it will commit; it can simply build credibility through its actions. Bassetto (2019) argues that
forward guidance only becomes a valuable and necessary policy tool when the central bank has private
information to convey specifically about its own preferences or policy beliefs. In this "hybrid"
perspective, the central bank leverages its general credibility to make its Delphic announcements
believable. This process is understood as "Odyssean guidance" when the specific information being
disclosed is about the bank's own future intentions or commitment path.

This idea of an optimal mix is strongly supported by the welfare analysis of Goy et al. (2018). Their
simulations show that while pure Odyssean guidance is the most powerful tool for reducing the
likelihood of a deflationary spiral (lowering the probability by 11 percentage points), it does so at the
cost of increased macroeconomic volatility, which reduces social welfare (Goy et al. 2018). Purely
Delphic guidance, while weaker (reducing deflation risk by only 9.5 points), is crucial for stabilizing and



coordinating expectations. They conclude that a mix of both Delphic and Odyssean elements is
preferred in welfare-terms, as it balances the need for stimulus against the need for stability.

Furthermore, the literature suggests that Delphic guidance should not be dismissed as merely a "bad
news" signal. Xu and Xu (2023), in their investigation of New Keynesian models, find that Delphic
guidance (specifically, targeting inflation) can be highly effective and achieve lower welfare losses than
conventional policy, if the forward horizon is kept short and the proportion of rational agents in the
economy is high (Xu & Xu, 2023). In contrast, they find Odyssean guidance is more robust to the length
of the forward horizon. This implies that the choice of guidance strategy is not just about type, but also
about timing and the perceived nature of the economic audience.

2.3 Fed vs Riksbanks monetary policy’s evolution

This rich and complex theoretical debate, however, is largely overshadowed by a more fundamental
conflict: a profound "disconnect between the theory and practice of forward guidance" (Moessner et
al., 2015). While theorists like Krugman (1998) , Eggertsson & Woodford (2003) and Woodford (2012)
championed the powerful, commitment-based Odyssean framework as the optimal solution to the
ELB/ZLB, central banks in practice actively resisted it. Fearing the massive loss of credibility that would
result from breaking an explicit promise, practitioners valued flexibility and discretion above all else.

2.3.1 The divergent evolution of Riksbank and Fed communication

Although the theoretical literature, previously discussed, debates between Delphic forecasts versus
Odyssean commitments, central banks in practice have not been afforded the privilege of adhering
solely to theorical principles. Their communication strategies have been forged through crises,
evolving in distinct and divergent paths. The Sveriges Riksbank and the U.S. Federal Reserve, the two
subjects of this analysis, represent a near-perfect experiment in this divergence. The Riksbank has
pursued a path of pure Delphic transparency, while the Fed has evolved episodically, adopting a
strategically ambiguous and reactive form of communication. This section will look at how each bank's
practical framework has changed over time, how their choices have affected the market, and the big
contradictions that come up in the literature that looks at how well they work, all the way up to the
start of the 2020 pandemic.

2.3.2 The Sveriges Riksbank communication

The Riksbank's modern communication framework is a direct product of its history, particularly the
lessons in restoring confidence through clarity learned during its severe 1990s financial crisis
(Andersson & Viotti, 1999). the Riksbank's post-independence financial stability framework is a direct
legacy of the 1990s crisis. The transparency-based tools developed to manage that crisis were not
temporary fixed. They became the institutional pattern for the Riksbank's modern approach to
policy.As one of the first central banks to adopt a formal inflation-targeting mandate (Flug & Honohan,
2022), its 2007 decision to begin publishing its own "repo rate path" was a pioneering and logical
extension of this transparency-first doctrine (Andersson & Hofmann, 2009; Moessner et al., 2014). This
positions the Riksbank, alongside peers in New Zealand and Norway, as a principal supporter of
« quantitative forward guidance », interpreted as a publication of an interest rate path. (Andersson &
Hofmann, 2009).



The Riksbank's leadership has been consistently clear that this path is not an Odyssean commitment,
but rather "a forecast, not a promise" (Andersson & Hofmann, 2009 ; Breman & Seim, 2025). This
purely Delphic stance is presented as a "feature, not a bug" (Speech of Breman, 2025); the constant
and public revision of the interest rate path is intended to be the ultimate proof of the bank's flexibility
and responsiveness to new information, thereby building, rather than breaking, public trust (Flug &
Honohan, 2022). This flexibility is visually captured in Appendix 2. The "spray" of dotted forecast lines
(black and grey) constantly deviating from the actual policy rate (blue line) is the signature of a Delphic
framework in action. It is a visual admission of uncertainty and a rejection of strict commitment (Flug
& Honohan, 2022). The Riksbank’s transparency model, which also includes publishing detailed,
attributed minutes of policy meetings and alternative scenarios has led the Riksbank to be "often
ranked highly in measurements of monetary policy transparency" (Breman & Seim, 2025).

However, a critical examination of the literature reveals an unresolved debate regarding the actual
effectiveness of this Delphic tool. The literature contradicts itself, calling into question the real-world
utility of the Riksbank's core strategy. A body of research supports the Riksbank's view. Andersson and
Hofmann (2009), in an early assessment, suggest that publishing a rate path “may enhance the central
bank’s leverage over medium-term interest rates” (Andersson & Hofmann, 2009). Moreover, Moessner
and al. (2014) conclude that financial markets correctly understand the Riksbank's Delphic intention.
Their analysis found that the publication of their path did not significantly affect the sensitivity of
interest rates to macroeconomic news (Moessner et al., 2014). This implies markets wisely continued
to react to data, not to the path itself, viewing the path as the conditional forecast it was intended to
be (Moessner et al., 2014).

Yet, a more critical and arguably more damning set of analyses directly challenges these conclusions,
suggesting the repo rate path may be an ineffective, or even counterproductive tool. Natvik et al.
(2019), in a rigorous decomposition of market reactions in both Norway and Sweden, find no evidence
that publishing interest rate projections improves markets' ability to forecast future rates. Their
methodology, which separates market reactions into a "target" factor (response to the current rate
decision) and a "path" factor (response to the future guidance), concludes that any forecast
improvements stem from the current action, not the future path.(Natvik et al., 2019). This finding
questions the Riksbank's stated objective for this policy, suggesting that it may be a transparent but
informationally meaningless exercise.

This critique is further substantiated by Woodford (2012), who noted that « the Riksbank's time-
contingent guidance was often unsuccessful, as market expectations frequently failed to align with the
projected policy rates » (Woodford, 2012 ; cited in Moessner et al., 2014). Goodhart & Rochet (2011)
went even further, suggesting that longer-term market rates do not react to surprises in the official
path, indicating that "the projected repo path at longer horizons adjusts to market rates, rather than
the other way round" (Goodhart & Rochet, 2011; cited in Moessner et al., 2014). This turns the entire
logic of forward guidance on its head: instead of the Riksbank guiding the market, the market may be
guiding the Riksbank's forecasts.

The fragility of this Delphic credibility was put on dramatic display during the 2011-2013 period, an
episode detailed by Svensson (2015) as a "great failure" of Riksbank communication. Appendix 3
provides the definitive evidence. The Riksbank, pursuing its controversial "leaning against the wind"
policy to manage household debt, published a repo rate path (solid black line) projecting a steep
tightening. The market (dashed black line), viewing this as fundamentally non-credible given the weak
inflation and employment outlook, completely ignored the guidance and correctly priced in a steep
decline in rates. The Riksbank's justification for its path was, in itself, based on an incorrect forecast
for foreign policy rates (grey lines), which were also far above market expectations (Svensson, 2015).
The Riksbank was ultimately forced to abandon its own forecast and follow the market's trajectory,
crashing its guidance credibility (Svensson, 2015). This episode reveals the critical weakness in the



Riksbank's Delphic model: its effectiveness is not absolute but is conditional on the market's belief in
the credibility of its economic assumptions. When those assumptions are seen as inaccurate, the
guidance, no matter how transparent it is , becomes irrelevant.

2.3.3 The U.S. Federal Reserve communication

In contrast to the transparency displayed by the Riksbank, the communication strategy of the US
Federal Reserve has been marked by crises and occasional changes. Its journey has been from a pre-
1994 culture of near-total secrecy with no communication (Campbell et al., 2017 ; Masciandaro et
al.,2024) to a post-2008 framework defined by a multitude of unconventional tools and ambiguous
signals. Unlike the Riksbank's interest rate path, the Fed's approach to communication has been
multifaceted, uncoordinated, and, as a result, exceptionally difficult to interpret.

The 2008 global financial crisis and the descent toward the effective lower bound were the main
triggers, forcing the Fed to adopt two important tools ,which were forward guidance and large-scale
asset purchases (LSAPs), as its main policy levers. (Boards of governors of the Federal Reserve System;
Labonte, 2021). The Fed's forward guidance during this period, was a case study in reactive
policymaking. It evolved through three distinct, experimental phases, classified by Moessner et al.
(2015) as « Aesopian forward guidance »:

e Open-ended forward guidance : From December 2008, the Fed offered a vague, qualitative
promise to keep rates low "for some time." Overall, this type of guidance is ambiguous and
doesn’t provide detailed information about the time frame. (Moessner et al., 2015)

e Calendar-based/ Time-contingent forward guidance : in August 2011,vague promise shifted to
a more concrete, time-contingent promise to hold rates low "at least through mid-2013" (a
date later extended to "mid-2015"). This, however, was criticized for being disconnected from
market participants’ expectations (Woodford, 2012).

e Threshold-based/ State-contingent forward guidance : In December 2012, it pivoted again to
the "Evans rule," a data-dependent threshold, promising to keep rates at zero "at least as long
as the unemployment rate remains above 6.5 percent" and inflation projections remained
contained. This approach allows the public to see whether a change in policy is a response to
a new economic outlook or a shift in the central bank's own preferences,a distinction that the
two other guidance cannot clarify. (Moessner et al., 2015).

This progressive approach stands in direct opposition to the Riksbank's unified framework. The
problem is exemplified by the Fed's main quantitative tool, the Summary of Economic Projections (SEP)
which includes all FOMC participants’ economic projections, in which «the dot plot» is
published.(Federal Reserve System Publication). This « dot plot » indicates how likely the monetary
policy is going to evolve in the future according to the Fed (Bernanke, 2025). As the June 2019 dot plot
(Appendix 4) illustrates, this is not a unified committee forecast, but an anonymous, "confusing
spread" of individual policymakers’ projections (Svensson, 2015 ; Bernanke, 2025). It presents
inconsistent projections derived from a contradictory set of individual opinions, which may differ from
the chair's statement on monetary policy during press conferences (Bernanke, 2025). This lack of
unified forecasts creates a significant “communication gap” when compared to other peers (Bernanke,
2025).

However, this ambiguity does not mean that the Fed's communication is without power. On the
opposite, the literature shows that its impact on the markets is considerable, although it is extremely



complex to isolate. Swanson (2021), in a comprehensive study from 1991-2019, finds that both
forward guidance and LSAPs had "substantial, highly statistically significant and persistent effects on a
wide range of asset prices », effectively serving as substitutes for conventional policy. Neely (2014)
confirms this impact, finding large international effects with Fed unconventional policy
announcements, significantly lowering international bond vyields and depreciating the U.S. dollar
(Neely, 2014).

The Fed's guidance therefore works but how it works is a subject of intense critical debate.The
problem, as identified in the literature, is identifying the channel. The Fed's impact is confounded by
two types of "noise" that are absent from the Riksbank's framework:

The "Fed Information Effect," identified by Nakamura and Steinsson (2013), presents a powerful
critique. Using a high-frequency analysis of market reactions, they find a paradox: a surprise Fed’s
increase in interest rates paradoxically causes markets to raise their output growth forecasts. They
argue that markets are not just reacting to a "policy signal”, which is the raise here, but also to an
"information signal." The public interprets that as the Fed's private, optimistic assessment of the
economy’s underlying strength. This effect fundamentally complicates the interpretation of any Fed
announcement and suggests that attempts to measure the pure "policy shock" are likely misspecified,
as they are contaminated by this "information effect."(Nakamura & Steinsson, 2013)

The "Many Voices" Problem: Unlike the Riksbank's single path, the Fed's communication is unclear.
Swanson & Jayawickrema (2024) make a contribution by demonstrating that official FOMC
announcements are not the main source of policy shocks. Their analysis finds that for longer-term
assets (which are the target of forward guidance), speeches by the Fed Chair and succeeding press
conferences often move markets as much or more than the announcements themselves. This
highlights the fact that an analysis based solely on FOMC statements is incomplete.

Consequently, the Fed's pre-pandemic framework was characterized by ambiguity,. Its guidance was
episodic, only used during crises to handle ZLB/ELB situations. its quantitative signal (the dot plot) was
a contradictory set of individual opinions, and its impact on the market, while strong, was inseparably
linked to information effects, the dispersion of communication sources, and the inherent limitations
of the credibility of its own imperfect communication. This framework was about to collide with one
of the deepest economic shock of the century.

2.4 The Covid-19 shock

2.4.1 The shock and diverse policy responses

The Covid-19 pandemic was an economic cataclysm that triggered levels of uncertainty and volatility
unseen in modern financial history.Both the Riksbank and the Fed responded with huge measures. The
Fed's communication, in particular, became more reactive, focused, and synchronized with its
unconventional policy actions than in previous crises (Benchimol et al., 2025).

Yet, in the field of communication strategy, their responses were different, providing an opportunity
to analyze their contrasting philosophies. The Riksbank responded by strengthening its established
Delphic framework. Its actions were seen as effective and decisive in mitigating the crisis (Flug &
Honohan, 2022). Critically, it used the crisis as an opportunity to enhance its Delphic transparency, not
abandon it. As advocated by its own leadership (Breman, 2025) the Riksbank made the publication of
alternative scenarios a standard feature of its Monetary Policy Reports since 2023. This is opposite to



the vision of an Odyssean commitment. It is an explicit acknowledgment of deep uncertainty, a move
to communicate how policy might change, rather than a rigid promise that it won't.

The Federal Reserve, on the other hand, did exactly the opposite. It entered the pandemic after
adopting a new revised framework in August 2020, the “Statement on Longer-Run Goals and Monetary
Policy Strategy” (Board of Governors of the Federal Reserve System, 2021). This revised framework,
which introduced a flexible average inflation target (FAIT) aimed at stabilizing inflation at 2% and also
emphasized “shortfalls” rather than “ deviations” from maximum employment, was the intellectual
product of the previous crisis (English & Sack, 2024).

As English and Sack (2024) and Romer and Romer (2024) argue, it was a framework "too focused on
the experience following the financial crisis" (English & Sack, 2024), designed to tackle chronic
disinflation following the last crisis. It proved to be catastrophically "not robust" when confronted with
unexpected changes such as the high-inflation shock of the pandemic (English & Sack, 2024) and
therefore, performed poorly (Romer & Romer, 2024).

The Fed's implementation of its 2020 framework constituted a failed experiment that can be
interpreted as an odyssean commitment ,with some promises.As detailed by Labonte (2021) and
Papell and Prodan (2024), the Fed issued explicit, “outcome-based” forward guidance: it publicly
committed to hold rates at the zero-lower bound/effective lower bound until two conditions were
achieved: first, its ambitious "maximum employment" goal, and second, inflation had risen to 2% and
was "on track to moderately exceed 2% for some time." (Labonte, 2021). These declarations were
done, regardless of the circumstances.

This was, by definition, a state-contingent forward guidance (seen above). The Fed was publicly "tying
itself to the mast”, committing to let the economy "run hot" and explicitly not act before in order to
achieve its new FAIT goal (Romer & Romer, 2024; Federal reserve Board, 2025). As inflation surged
throughout 2021, the Fed remained notoriously "behind the curve" (Papell & Prodan, 2024). The
critical analysis of Romer and Romer (2024) argues that the Fed was constrained by its own guidance.
The "elevation of the maximum employment goal" and the explicit move "away from preemptive
policy actions " left the FOMC trapped, forced to wait for its employment outcome to be achieved
while inflation spiraled out of control.(Romer & Romer, 2024)

The market's reaction provides a damning verdict on this Odyssean failure. As documented by Bauer
et al. (2024), markets and professional forecasters did not update their beliefs about the Fed's
hawkishness in response to its communication in late 2021. The Fed's "talk" was not credible.
Perceptions of its policy rule only shifted after the Fed was forced to violently abandon its guidance
and "liftoff" with its first-rate hike in March 2022. This "behind the curve, pivot, and getting back on
track" pattern (Papell & Prodan, 2024) had a devastating effect on market stability. Appendix 5, from
Bauer et al. (2024), provides the stark evidence. The chart shows that after a period of relatively
contained policy surprises, the market's "surprise" factor exploded in 2022 as the Fed was forced to
pivot. The guidance, intended to create stability and "tie the bank to the mast," had instead done the
exact opposite.

2.4.2 Research Gap and Sentiment analysis

The pandemic and the Fed's failed experiment have exposed the deep, practical limits of forward
guidance. The literature suggests that in times of extreme uncertainty, the tool itself may break down.
Levin et Sinha (2020) argue that during the Covid-19 crisis, forecaster "myopia" and disagreement were
so high that markets already expected short-term rates to remain at the ELB for several years (Levin &
Sinha, 2020). In such an environment, Delphic guidance has no additional effect. To have any impact,
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the bank would need to promise extreme (and thus non-credible) future overshooting of its targets,
highlighting a severe limitation to Odyssean policy. The Fed's 2020 guidance demonstrated the
opposite, but fatal, weakness ; as Labonte (2021) notes, when guidance is too specific and outcome-
based, it loses credibility at the moment the economic situation changes, imposing a policy shift that
destroys market expectations rather than consolidating them (Labonte, 2021).

English and Sack (2024) call for a simpler, "constitutional" framework and an end to outcome-based
guidance(English & Sack, 2024). Romer and Romer (2024) support this idea, stating that explicit
guidance on future policy could be entirely “unnecessary.” They suggest that the Fed should simply
clarify its objectives and forward guidance, then let markets deduce its path, using tools such as the
SEP and speeches to provide additional information, rather than as binding constraints (Romer &
Romer, 2024).

In a major critique, Bernanke argues the Fed should abandon the confusing "dot plot" and instead
publish a single, unified, staff-led "Economic Review," the same principle used by the Riksbank . Both
Bernanke and Mester (2024) strongly advocate for the Fed to adopt the use of alternative scenarios
(Bernanke, 2025; Mester, 2024). Again, it is a tool the Riksbank already actively integrates (Breman,
2025). This represents a clear intellectual concession regarding the failure of the Fed's episodic model
and the fact that a scenario-based approach may be more robust in an uncertain world.

However, a critical gap remains. The literature lacks a quantitative measure of the communication
itself, and has not yet provided a concrete method to measure the degree of "Odysseanness".
Numerous studies have shown that FG is solely binary, whereas it is important to verify that it is instead
a hybrid approach .This thesis will try to address this gap, empirically answering the research question:
"has forward guidance become more Odyssean?". To do so, | will use sentiment analysis through
sentiment index’s scores derived from an analysis of the word choice and linguistic patterns used in
official speeches. This methodology will be applied in a comparative study of the Federal Reserve and
the Riksbank, two major central banks in terms of forward guidance, whose approaches are
fundamentally divergent. Crucially, the analysis will be structured as a pre/post- Covid-19 comparison,
treating the pandemic as a natural experiment. This will allow us to quantitatively measure how
communication in these two distinct frameworks has evolved and how it has presented up to now.
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3. Methodology

3.1 Methods

3.1.1 Research Design

Consistent with a deductive research approach, this study employs an explanatory quantitative design
to empirically test theoretical hypotheses regarding the impact of central bank communication on
financial markets. The research framework is operationalised through sentiment analysis, which serves
to quantify the informational content of speeches by constructing sentiment score indices. Within the
sentiment analysis family, the study adopts a lexicon-based approach (Mao et al., 2024) which has
often been used in the established literature and its ability to provide a transparent, replicable
procedure that maintains scientific rigour. These sentiment indices subsequently serve as the primary
explanatory variables in an Ordinary Least Squares (OLS) regression framework, allowing for a deeper
study of whether variations in communication tone are associated with changes in government bond
yield volatility.

Regarding the scope of the study, while the initial objective was to conduct a symmetric comparative
analysis of both banks, the raw data revealed a significative asymmetry in speech volume: the initial
Federal Reserve corpus contained 765 speeches, whereas the Sveriges Riksbank provided 109. As a
consequence , the empirical analysis places its primary focus on the Federal Reserve, using the
Riksbank as a complementary case study to explore institutional or structural differences in a
low-power setting. Following a rigorous filtering process designed to isolate communications
specifically addressing forward guidance, the final economic research sample consists of
approximately 194 speeches for the Federal Reserve and 38 for the Riksbank.

3.2 Data Selection

The first part of this analysis focuses on the treatment of all speeches delivered by the FED and the
Riksbank, with an emphasis on the period 2012-2024 and will then be restricted later on. The choice
of this period is strategically determined by the need for a consistent and theoretically harmonized
environment for both banks. As previously seen in the literature, this period corresponds to the
“explicit era” of forward guidance, established by the introduction of the Odyssean-Delphic dichotomy
by Campbell et al. (2012). For the Federal Reserve, 2012 coincides with the first official publication of
the "dot plot “ (Svensson, 2015), which added a quantitative dimension to its communication. For the
Riksbank, this year marks the end of the highly controversial episode of “leaning against the wind"
(2010-2011), which reflects the bank's efforts to refine its Delphic identity. (Svensson, 2015).
Empirically, this 12-year horizon provides the structural variation needed to study the tone of
communication in three distinct macroeconomic regimes common to both banks: the post-crisis zero
interest rate environment, which includes the Riksbank's experience with negative rates (starting in
2015), followed by the Covid-19 period and the 2022-2024 inflationary cycle that followed. Finally, the
early 2012 start date ensures methodological consistency: prior to that, the uncertain environment
and changing communication norms at both banks introduced significant noise, further compromising
the effectiveness of dictionary-based indices.
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3.2.1 Data collection

First, speeches needed to be available and collected within the 2 central banks’ website.To do so, a
method called “web-scraping”, which consists of implementing codes to extract all the speeches
directly , without doing that task by hand and save a lot of time, is chosen. On the one hand, The
Federal Reserve maintains a well-structured speech archive in HTML format over a long horizon, which
allows for straightforward and reliable automated extraction. By contrast, the Riksbank’s archive is
more complex, with speeches provided as PDF documents and material before 2017 stored in archived
sections, which increases the risk of incomplete retrieval and format-related inconsistencies when
scraping directly from the official website. To ensure systematic coverage and harmonised formatting
for the historical component of the corpus, the study therefore uses the comprehensive central-bank
speech repository compiled by Hansson (2021) as a data-acquisition process. This repository is
employed strictly to retrieve the speech texts and associated data.To mitigate potential transcription
or errors related to external sources, a validation protocol was applied: a random portion of speeches
was compared with official central-bank sources (date, title, speaker) to ensure that nothing has been
changed from the version on each bank’s official website.

3.2.2 Data cleaning

To ensure the feasibility of the sentiment analysis, the raw text corpus was subjected to a rigorous
multi-stage preprocessing pipeline implemented via Python. Prior to the cleaning procedures, a
structured classification framework was established to organize the data for following empirical
analysis. A bank’s indicator was assigned to each observation (either FED or Riksbank), accompanied
by two additional variables representing the speaker’s identity and his institutional role. Specifically, a
dichotomous classification was employed for the institutional role: the label "Head" was assigned to
speeches delivered by the Chairs of the Federal Reserve (Bernanke, Yellen, or Powell) or the Governors
of Sveriges Riksbank (Ingves or Thedéen). Conversely, the label "Member" was applied to all other
officials within the respective institutions. This organizational stage was essential to facilitate later
empirical testing of whether the speaker’s role and institutional status influence the market’s reaction
to speech communication.

Following the methodology suggested by Siino et al. (2023), the first phase involved noise reduction,

wherein automated codes’ eliminated HTML links, typographical errors, and "polite formulas." Special
characters were also removed to prevent the generation of non-lexical tokens.
A critical component of this preprocessing phase was contraction resolution, which specifically
expands terms such as "shouldn’t" to "should not." Within the context of monetary policy, this step is
mandatory for improving accuracy; as central bank guidance often relies on negation, failing to isolate
these terms could lead to a misinterpretation of policy intent. For instance, a sentence such as "we
should not commit" would be wrongly classified as a positive "Odyssean" signal if the negation were
not properly decoupled from the verb "commit."

Following steps included the removal of punctuation and numerical data, as these elements do not
contribute to the qualitative evaluation of commitment or forecasting. The entire corpus was then
converted to lowercase to ensure that the algorithm treated identical terms, such as "Commitment"
and "commitment", as a single observation. Interestingly, this study deviated from standard Natural
Language Processing (NLP) techniques by retaining certain "stop words" and avoiding lemmatization.
While stop words are typically removed because they represent the majority of words in a text, modal
auxiliaries (e.g., "should," "will") and temporal prepositions (e.g., "until," "during") were preserved
here, as they carry significant weight in establishing the central bank's tone and degree of certainty.

L All the code is provided in a supplementary file
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Similarly, lemmatization and stemming, which consist of cutting words to their morphological roots,
were avoided to maintain compatibility with the chosen sentiment lexicon, which is not structured in
a lemmatized format. Applying these techniques would have resulted in unrecognized "cut" words,
thereby reducing the precision of the dictionary-based matching (Hardeniya & Borikar, 2016).

The final phase of preprocessing involved tokenization, implemented through the Python Natural
Language Toolkit (NLTK) (Vijayarani & Janani, 2016). While the initial design explored the use of "n-
grams" to capture multi-word expressions like "Federal Reserve System," the study primarily utilized
"unigrams" (single-word tokens) to minimize the "noise" generated by improperly linked phrases. To
compensate for this transition and preserve the precise meaning of key monetary policy concepts, a
custom "protected list" was developed?. This allowed the algorithm to treat essential compound terms
such as "forward guidance" and "zero lower bound" as single, intact units of meaning, ensuring that
the structural nuances of monetary speeches were preserved throughout the analysis.

3.2.3 Sentiment analysis

After the data were cleaned and tokenized, sentiment indices were constructed using a lexicon-based
approach to sentiment analysis. This family of methods comprises a dictionary-based and a
corpus-based approach.The former was selected in this thesis because of its feasibility and its
widespread use in the empirical literature (Mao et al., 2024). In line with the general objective of
sentiment analysis, which consists of automatically extracting and classifying opinions and sentiments
from text using Natural Language Processing techniques (Hardeniya & Borikar, 2016), the aim here is
to classify tokens into categories that capture the tone of central bank communication and to compute
aggregate indices at the speech level. While existing work often focuses on broad dimensions such as
positive versus negative, or hawkish versus dovish tone, this thesis requires a more subtle distinction
between Odyssean guidance (language reflecting commitment to a future policy path) and Delphic
guidance (language relecting forecasts and uncertainty about the economic outlook).

Because no pre-existing dictionary directly measures Odyssean and Delphic tone, it was necessary to
adapt and extend a finance-specific lexicon. The Loughran and McDonald (LM) dictionary offers a
suitable basis, as it provides domain-specific lists for negative, positive, uncertainty, litigious, and
strong/weak modal words, calibrated on financial and corporate contents rather than general
language. This lexicon corrects the systematic biases of generic dictionaries and instead isolates words
that are genuinely associated with bad news, uncertainty, legal risk, or modal strength in financial
contexts (Loughran & McDonald, 2011). Its uncertainty category is naturally related to Delphic
communication, while its strong and weak modal categories are particularly relevant for capturing
degrees of commitment characteristic of Odyssean guidance. However, LM alone does not resolve the
core problem of distinguishing language that conveys commitment from language that conveys
forecasts and uncertainty in central bank speeches.

To address this, the methodology draws on Hansen and McMahon (2016), who use the LM dictionary
as a foundation and, in parallel, construct a forward-guidance index applied only to specifically
identified guidance sections, thereby ensuring that LM-type categories are interpreted within a
forward-looking policy context. Other contributions, such as Benchimol et al. (2025), Hubert and
Fabien (2017), Correa et al. (2017), Apel and Grimaldi (2012), and Bernard et al. (2022), similarly rely
on or adapt LM-style financial dictionaries for central bank communication, reinforcing the suitability
of this approach for the current thesis. Building on this literature, a custom dictionary was developed
to capture Odyssean and Delphic tone, and then integrated into the LM structure to compute
approximate sentiment indices. The first version of the index measures the overall prevalence of
Odyssean and Delphic language even outside explicit forward-guidance context, in order to assess how

2 This list will be used as afilter, see later on (page 19)
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the vocabulary associated with commitment and forecast-type communication has evolved over time
across central bank speeches.

The construction of the custom dictionary proceeds as follows. Campbell et al. (2012), who introduced
the Odyssean—Delphic distinction in the context of forward guidance, are used as the conceptual basis
for compiling two lists of terms: one associated with commitment-oriented guidance (Odyssean) and
one associated with forecast- and uncertainty-oriented communication (Delphic). These two lists are
then merged into the LM dictionary as additional columns, alongside the existing uncertainty and
modal categories. As a reminder, lemmatization was deliberately omitted at the cleaning stage
because the LM dictionary already provides an extensive set of inflected forms and roots; aggressive
lemmatization would have distort these forms and reduce matching accuracy. In the implementation,
each tokenized speech is matched against the customized LM dictionary. Whenever a token appears
in the Odyssean or Delphic lists, it is counted in the corresponding category. At the end of this process,
each speech is associated with counts of Odyssean, Delphic, uncertain, negative, positive, and modal
terms, from which normalized sentiment scores are computed. The Table 1 represents a sample of the
customized dictionary used for computing indices scores

Table 1 : Sample of the customized LM dictionary (2011).

Word Negative |Positive | Uncertainty |Strong_modal | Weak_modal |Odyssean | Delphic
abandon 1 o o o o o o
commit o o o o 0 1 o
doubt 1 o 1 o 0 o 1
empower o 1 o o o o o
forecast 0 o o o 0 o 1
guarantee 0 o 0 o 0 1 o
might 0 o 1 o 1 0 1
must [¢] [¢) o 1 o 1 o
possible 0 o 1 o 1 0 1
promising o o o o o 1 o
scenario 0 o o o 0 0 1
variability 0 o 1 o 0 o o
will o o o 1 0 o o
worthy o 1 o o 0 o o

3.2.4 Sentiment Scores

After quantifying the corpus, sentiment indices are constructed at the speech level in order to track
changes in the central bank's tone over the period 2012-2024. Rather than adopting a net balance
index often used in this type of approach, such as (Positive — Negative) /(Positive + Negative),
this study differs from this practice for both conceptual and econometric reasons. Conceptually,
Campbell et al. (2012) define Odyssean and Delphic signals as two distinct dimensions of
communication, one expressing a commitment to a future policy stance and the other providing
forecasts about the economic outlook, rather than as opposite ends of the same continuum. A given
speech may therefore contain a high concentration of both Delphic and Odyssean language. A net

15



balance index would allow these signals to counterbalance each other, which could result in a neutral
value even when both dimensions of orientation are strongly expressed.

To preserve this structure, 2 topic-proportion indices are defined by the following equations and
inspired by Istrefi et al. (2023) :

ZROdy Tody,d,j
= y.a,j
OdyScore; = . =—= (1)
Wq
R
Y P pera;
DelScore; = 22— (2)
Wq

Where:

e d=a given speech within the analyzed corpus
e OdyScorey= Odyssean score for speech d € [0; 1]
e DelScore = Delphic score for speech d € [0; 1]

e W, = total number of words in speech d.
®  Rpgy=number of Odyssean terms in the Odyssean lexicon

®  Rpei=number of Delphic terms in the Delphic lexicon
®  Toaya, ;= frequency of the j-th Odyssean term in speech d

® Tpeya,j= frequency of the j-th Delphic term in speech d

Normalising by the total word count W, ensures comparability across speeches of different length and
preventing longer speeches from mechanically exhibiting higher tone indices simply because they
contain more tokens. Treating Odyssean and Delphic scores as separate proportions is consistent with
topic-proportion in central bank communication studies (Istrefi et al., 2023 ), where each dimension is
modelled as an independent “topic” whose intensity varies over time. To ensure precision, a negation-
handling heuristic was integrated into the scoring algorithm to prevent the misclassification of words
based on the context. The script identifies specific markers, such as "not," "no," "never”, within a
preceding three-token window of any Odyssean term. This mechanism ensures that phrases like "no
commitment" are not erroneously recorded as positive odyssean signals. While this rule-based
approach is not a perfectly reliable solution for capturing complex syntactic nuances, it serves as a
transparent filter to mitigate signal

noise in the resulting sentiment indices. For the econometric analysis, both indices were further
standardised within each central bank: Z-scores (Ody_Std, Del_Std) are obtained by subtracting the
bank’s mean u and dividing by the bank’s standard deviation . This transformation allows regression
coefficients to be interpreted as the effect of a one-standard-deviation increase in Odyssean or Delphic
tone on market volatility, and it improves the comparability of estimated effects across regressions,
especially between the FED and the Sveriges Riksbank.
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Once the Odyssean and Delphic scores had been calculated and standardized, the process was
repeated for the uncertainty and negative scores. For future regressions, the inclusion of negative and
uncertainty scores as independent variables is motivated both by theory and by existing evidence on
how central bank communication affects markets. Negative tone is likely to be correlated with market
volatility and reactions in similar contexts. The tone of uncertainty , meanwhile, reflects the extent to
which the central bank emphasizes ambiguity regarding the outlook or monetary policy, a dimension
that is particularly relevant to volatility. Loughran and Mcdonald (2012), established a solid foundation
showing the real impact of negative and uncertain words on market volatility. The use of these two
variables in regressions therefore allows the analysis to verify if episodes of high Odyssean or Delphic
guidance coincide with more negative or uncertain communication, and to distinguish the specific
effect of the tone of guidance from the general sentiment context.

All previous preprocessing steps were designed to support the quantitative analysis of how forward
guidance tone affects financial markets. While it is interesting to document the general evolution of
Odyssean and Delphic tone across all speeches, the primary objective of this thesis is to analyse how
explicit FG communication operates in specific macroeconomic environments, particularly when policy
rates are constrained by the ELB/ZLB , and how such guidance influences market reactions. In the
literature above, FG was treated as an unconventional policy instrument that was particularly
important at the ELB/ZLB, but also complements or partially substitutes for conventional policy
depending on the economic context. For this reason, the empirical analysis narrows the focus to
speeches that explicitly address forward guidance, rather than all monetary policy speeches that
merely contain strong commitment or forecast language. To implement this restriction, a dedicated
FG filter was built consisting of 15 carefully selected forward-guidance—related terms; Table 2 reports
the list of these key words, which was deliberately kept narrow to avoid capturing speeches whose
content is only loosely related to forward guidance. This filter was then applied to the corpus and the
final sample is finally composed of 194 FG speeches for the Federal Reserve and 38 for the Riksbank.As
previously mentioned , the riksbank sample is very small to support strong conclusions and will
therefore be treated as a comparative case study within the regression analysis.

Table 2 : FG filter keywords

ELB/ZLB context Unconventional Policy tool Implementation and
Communication
lower_bound forward_guidance liftoff

effective_lower_bound

zero_lower_bound

yield_curve_control

quantitative_easing

large_scale_asset_purchases

asset_purchase_program

asset_purchase_programme

balance_sheet_normalization
federal_funds_rate
repo_rate_path

monetary_policy_rules
dot_plot
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3.3 Variable Selection

3.3.1 dependent variables

The empirical analysis measures market reactions using daily movements in medium-term government
bond vyields. For the United States, daily 2-year and 5-year Treasury constant-maturity yields are
obtained from the Federal Reserve Economic Data (FRED) database (series DGS2 and DGS5). For
Sweden, daily 2-year and 5-year Swedish government bond yields are collected from official yield
series published through the Riksbank’s statistical sources. The 2-year maturity is treated as the
primary outcome because forward guidance is expected to transmit mainly through expectations
about the near-term policy rate path, which is reflected most directly in short- to medium-term yields
(Gurkaynak, Sack, and Swanson, 2005; Swanson, 2017). The 5-year maturity is included as a second
maturity comparison only.?

Daily yield changes are computed as AYt(m) = Yt(m) - Yt(znl), where t — 1 denotes the previous
available trading day and m, the maturity. To capture the volatility of yield move regardless of

direction, the dependent variables are defined as absolute changes | AYt(m) | (Cieslak & Schrimpf,

2019). Observations for which AYt(m)cannot be computed due to missing yields (e.g., weekends,
holidays,..) are removed when constructing the regression dataset. Finally, speech dates are mapped
to the closest relevant market close: when a speech is treated as arriving after the market close (or on
a non-trading day), the reaction is shifted to the next trading day to avoid attributing to the speech a
yield movement that occurred before markets could plausibly process the information.

3.3.2 Explanatory variables and controls

The econometric analysis relies on four standardized tone measures computed at the speech-day level:
Odyssean tone (Ody_Std), Delphic tone (Del_Std), negative tone (Neg_Std), and uncertainty tone
(Unc_Std). The two forward-guidance measures, Ody_Std and Del_Std, are the main explanatory
variables, capturing respectively commitment-oriented and forecast-oriented language in FG
speeches. Neg_Std and Unc_Std are included as control variables to hold sentiment dimensions that
are commonly related to yield volatility, so that the estimated associations for Ody_Std and Del_Std
are not simply picking up general negativity or uncertainty in the communication (Loughran &
McDonald, 2012).

Because yield outcomes are measured at daily frequency, the unit of observation is a speech-day for
each central bank. When several FG speeches occur on the same calendar day within the same
institution, they are aggregated into a single observation to ensure a one-to-one match between that
day’s communication and the corresponding daily yield change, and to avoid duplicating the same yield
movement across multiple speeches. Consistent with this rule, the speaker-status indicator is defined
at the day level as Head; = max,c;(Heady), so that Head; = 1 whenever at least one FG speech on
day d is delivered by the Chair/Governor depending on the bank, and Head; = 0 otherwise. Two
additional controls are also used. First, a Covid-19 dummy variable is defined as Covid; = 1 for dates
from 1 March 2020 to 31 December 2021 (included) and 0 otherwise, to capture the major structural
break and unusually high market volatility during the pandemic period. Second, because speech events
are not evenly spaced over time, the analysis controls for the number of days since the previous
speech-day within the same central bank sample, with the variable GapDays; = d; — d;_1, and uses

3 It avoids confusion as larger maturities may be influenced by other risk and growth factors
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the transformation log(GapDays;) to reduce right-skewness and limit the influence of very long gaps
(Wooldridge, 2009).

3.3.3 Robustness checks

To assess whether the regression results are sensitive to the exact definition of forward-guidance tone,
a structured set of robustness checks is implemented for the baseline specification. In applied
econometrics, robustness checks serve as diagnostic tools to evaluate how core coefficients behave
when tone measurement is modified, without claiming structural proof of validity (Lu & White, 2013)

e Tone-specification robustness. The baseline specification is re-estimated with alternative tone
variable sets: 1) excluding Uncertainty tone, 2) excluding Delphic tone, and 3) replacing
Odyssean and Delphic tone with a single relative index NetFG = Ody_Std - Del_Std. These
alternatives verify that the main results are not mechanically driven by correlation between
forecast-type and uncertainty-related language, and whether effects depend on treating the
two tones jointly or through their difference. Such sensitivity checks are consistent with best
practices in applied econometrics, aiming for evaluating coefficient stability (Lu & White,
2013).

3.4 Regressions and Hypotheses

This section develops testable hypotheses derived from the literature review and specifies the
regression models used to estimate the association between forward-guidance tone and daily absolute
yield changes. The empirical strategy adopts an event-style regression approach, consistent with
Picault and Renault (2017), and is adapted to speech-based sentiment indices.

3.4.1 Theoretical Hypotheses *

Before specifying the estimation equations, we derive hypotheses regarding the relationship between
communication tone and the magnitude of market reactions.

e H1 and H2: Tone and absolute yield changes.
Predictions for the sign of the association between tone and absolute yield changes (|4Y]) are
ambiguous. Credible Odyssean commitments may reduce policy uncertainty and dampen yield
movements (Campbell et al., 2012) but strong commitments may also represent “information
effect” that triggers immediate repricing (Nakamura & Steinsson, 2013). Likewise, Delphic
guidance can increase repricing by revealing information, or stabilize expectations by clarifying
the reaction function (Goy et al., 2018). Therefore, we test non-directional hypotheses: H1:
Odyssean tone is significantly associated with the magnitude of daily yield changes (1 # 0).
H?2: Delphic tone is significantly associated with the magnitude of daily yield changes (8, #

0).

e H3 and H4: Control variables (negative and uncertainty tone).
In contrast, the literature suggests that expressions of negativity and explicit uncertainty
increase market anxiety (Loughran & McDonald, 2012). We therefore expect these dimensions
to be positively associated with the magnitude of yield movements:

4 Note : Hypotheses H1-H7 are economic hypotheses based on the literature. They will be tested later on to
assess their significance
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H3: Negative tone is expected to be positively associated with absolute yield changes (5 >
0).
H4: Uncertainty tone is expected to be positively associated with absolute yield changes (54 >
0).

e HS5 and H6: Speaker role
Swanson and Jayawickrema (2024) show that Fed Chair speeches carry greater weight in
financial markets than those of other FOMC members. We therefore expect speaker authority
to alter the association between tone and absolute yield changes. In the interaction model
(F2), this implies that the marginal association between tone and yield changes differs when
the speaker is the Chair:
H5: Speaker authority alters the association between Odyssean tone and absolute yield
changes (8, # 0), and the absolute marginal association |5, + 81| is expected to be larger for
Chair speeches.
H6: Speaker authority significantly alters the association between Delphic tone and absolute
yield changes (6, # 0), and the absolute marginal association |3, + 6] is expected to be
larger for Chair speeches.

e H7: Covid regime:
The Covid-19 pandemic represented a period of extreme uncertainty and a distinct monetary
policy regime. Motivated by evidence of altered policy transmission during this period (Romer
and Romer, 2024; Bauer et al., 2024), we test whether the market sensitivity to Odyssean and
Delphic signals differs during the crisis window:
H7: The association between tone and absolute yield changes differs significantly during the
Covid-19 period compared to the pre-pandemic baseline (¢, # 0 and ¢, # 0).

3.4.2 Baseline Model

For each central bank, the baseline specification relates the absolute yield change on speech-day d and
maturity m € {2,5} to the standardized tone indices and controls:

|AYd(m)| = a + B,0dy_Std, + B,Del_Std, + BsNeg_Stdy + B,Unc_Std, + fsHead, +
Belog(GapDaysy) + B,Covidy + &4 3

The Federal Reserve baseline is estimated with m = 2 and the same specification is also estimated with
m =5 as a maturity comparison to assess whether tone associations differ across the yield curve. For
the Riksbank, the same baseline structure is estimated for m =2 and m =5 . Given the smaller Swedish
sample, the Riksbank regressions are interpreted as an exploratory comparative benchmark rather
than as a fully symmetric test. Because tone measures are standardized, B, and B, capture the
association between a one-standard-deviation difference in Odyssean and Delphic tone and the
magnitude of daily yield changes, conditional on controls. The dependent variable is the absolute daily
change, which serves as a proxy for daily yield volatility.

3.4.3 Heterogeneity extensions

To examine whether the tone—yield relationship varies with speaker authority (H5, H6), the baseline
model is augmented with interactions between tone and the Chair indicator (model F2):
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|AYd(2)| = a+ B,0dy_Std, + B,Del_Std, + BsNeg_Std, + BoUnc_Std, + BsHead, +
B¢ log(GapDays,) + B,Covid, + 6, (0dy_Std,; X Head ) + 0,(Del_Std,; X Heady) + €4 4)

Where the coefficients 6, and 0, capture how the association between tone and absolute yield
changes differs when the speaker is the Federal Reserve Chair. To test for regime dependence during
the Covid -19 period (H7), the baseline model is augmented with interactions between tone and the
Covid indicator (model F3):

|AYd(2)| = o+ B,0dy_Std, + ByDel_Std, + BsNeg_Std, + B,Unc_Std, + BsHeady +
Be log(GapDaysy) + B,Covidy + p1(0dy_Stdy X Covidy) + @2(Del_Stdy X Covidy) +e4  (5)

Where the coefficients ¢, and @, measure how the association between tone and yield changes
differs during 2020-2021 relative to the non- Covid baseline.

3.4.4 Alternative specifications

Beyond the maturity variants presented above, two alternative specifications assess the sensitivity of
the baseline results. First, for the Fed only, a next-trading-day outcome is used to account for potential
delayed market processing :

|aYZ | = a+ B,0dy Stdq + B,Del_Stdy + BsNeg Std + B4Unc_Stdg + BsHead, +

d+1

Belog(GapDaysga) + B;Covidg + €q44 (6)

This variant addresses the possibility that some speeches occur after market close or that the market's
response is delayed until the next session, given that intraday timestamps are unavailable to be fully
precise

Second, tone-specification robustness is assessed by estimating alternative versions of the baseline
model F1 that (i) exclude Unc_Std, (ii) exclude Del_Std, and (iii) replace Ody_Std and Del_Std with a
single relative index NetFG_d = Ody_Std_d — Del_Std_d. These alternatives verify that the main
results are not mechanically driven by correlation between tone indices or by treating Odyssean and
Delphic dimensions jointly rather than through their differences.

3.4.5 Estimation and inference

All models are estimated by OLS and statistical inference is based on heteroskedasticity-robust
standard errors using the HC3 correction (MacKinnon & White, 1985; Hayes & Cai, 2007). Compared
with the classical White (1980) correction, HC3 provides more reliable inference in small or moderate
samples by adjusting residuals for observation leverage, thereby reducing the risk of overstated
significance (Hayes & Cai, 2007). This correction is particularly appropriate given the unequal sample
sizes between the Fed and the Riksbank and the presence of high-volatility outliers around major policy
events, ensuring robust and conservative inference under heteroskedasticity across regression
models.

Multicollinearity among regressors is assessed using variance inflation factors (VIFs), which quantify
the extent to which linear dependence inflates the variances of the estimated coefficients
(Wooldridge, 2009). Individual hypotheses on regression parameters are evaluated using two-tailed
Wald tests of the null hypothesis Hy: § = 0 against Hy: § # 0; directional expectations are assessed
using the estimated sign alongside this conservative two-tailed decision rule to maintain a single
inference standard across coefficients.
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For combined hypotheses involving multiple coefficients, heteroskedasticity-robust Wald tests are
reported. Statistical significance is assessed at the 10%, 5%, and 1% levels. Regression results are
presented in Chapter 4.

3.4.6 Marginal effects from interaction models

For interaction specifications presented in section 3.4.3, marginal effects were computed to evaluate
the tone—yield association within each regime separately. In the reference regime (Head = 0 or pre-
Covid), the marginal effect equals the main tone coefficient (81 or ). In the alternative regime (Head
= 1 or during Covid), the marginal effect equals the main coefficient plus the interaction coefficient
(81 + 6107 B, + 0,)Standard errors for these linear combinations were obtained from the
variance-covariance matrix of the HC3 robust coefficient estimates, accounting for the covariance
between main effects and interaction terms.
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4. Empirical Results

4.1 Descriptive statistics and tone dynamics

This section presents the empirical evidence on how forward-guidance communication has evolved
over time and how it relates to the magnitude of government-bond yield reactions. The objective is to
describe the findings using graphs and tables consistent with the research question and verifications
of the findings but without yet linking them to the existing literature.

4.1.1 Descriptive statistics

Tables 3 and 4 report descriptive statistics for the FG speech-day samples of the Federal Reserve and
the Sveriges Riksbank, respectively. The four tone indices (Odyssean, Delphic, Negative, and
Uncertainty) were reported in standardized form to facilitate comparability across dimensions.
accordingly, each standardized tone index was centred around zero with a standard deviation of one
within each bank sample.The Federal Reserve FG sample contained 194 observations, whereas the
Riksbank sample contained 38 observations; consequently, banks comparisons were interpreted as
indicative patterns rather than precise countries differences.

For the Fed (Table 3), the mean absolute daily change in the 2-year yield, | A2Y |, was 3.144 basis
points, compared with 4.072 basis points for the 5-year yield, | A5Y |. Both distributions were strongly
right-skewed (skewness of 3.062 and 2.167, respectively) and exhibited high kurtosis (15.007 and
9.811), indicating that most FG speech-days coincided with small or moderate yield moves while a
small fraction of days featured very large reactions. This pattern was reflected in the upper-tail
statistics: the 99th percentiles (p99) were 22.210 basis points for | A2Y |and 18.280 basis points for
| ASY |, with maxima of 26 and 24 basis points. At the lower tail, the minimum and the 1st percentile
(p1) were 0.000 for both maturities, showing that some FG speech-days were associated with
negligible absolute changes. Overall, these moments characterized an asymmetric and heavy-tailed
distribution.

Regarding tone dispersion, the standardized indices displayed wide supports: Odyssean tone ranged
from -1.803 to 2.638, Delphic tone from -2.278 to 3.165, Negative tone from -2.149 to 3.422, and
Uncertainty tone from -2.042 to 4.127.The Head dummy averaged 0.469, implying that 46.9% of FG
speech-days were delivered by the Chair, whereas the Covid dummy averaged 0.113, indicating that
11.3% of observations fell within the Covid period. Finally, log(GapDays) had a mean of 0.272
(standard deviation 0.488) and ranged from 0.000 to 1.386, documenting heterogeneity in the time
elapsed between consecutive FG speech-days.

For the Riksbank (Table 4), the mean absolute daily changes on FG speech-days were 1.679 basis points
for | A2Y |and 2.820 basis points for | A5Y |. The yield-change distributions were again right-skewed
and heavy-tailed (skewness of 1.979 and 2.112; kurtosis of 7.156 and 8.293). The lower tail remained
close to zero (p1 of 0.026 for | A2Y |and 0.137 for | A5Y [), while upper-tail values were sizable (p99
of 6.867 and 12.960, respectively). The standardized tone indices also exhibited wide supports despite
the smaller sample. The Head dummy averaged 0.289 and the Covid dummy averaged 0.105, so
approximately 29% of Riksbank FG speech-days were delivered by the Governor and about 11%
occurred during the Covid period. Finally, log(GapDays) had a mean of 0.292 (standard deviation
0.506) and ranged from 0.000 to 1.609, indicating heterogeneous spacing of FG speech-days even
within this smaller sample.
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Taken together, Tables 3 and 4 shows that absolute yield reactions on FG speech-days were highly
asymmetric and concentrated in right-tail moments, and that the tone indices varied sufficiently within
the samples to support the regression hypotheses reported in the next sections.

Table 3: Descriptive Statistics — Federal Reserve (FG speech-day sample)

Variables Obs Mean Std. Dev. Min Max pl p99 Skew. Kurt.
| A2Y | 194 3.144 4.099 .000 26.000 .000 22.210 3.062 15.007
| ABY | 194 4072 3.810 .000 24.000 .000 18.280 2.167 9.811
Odyssean tone 194 .000 1.000 -1.803 2.638 -1.803  2.449 441 2.808
Delphic tone 194 -.000 1.000 -2.278 3.165 -1.802  2.357 294 2.753
Negative tone 194 000 1.000 -2.149 3.422 -1.956  2.560 711 3.696
Uncertainty tone 194 .000 1.000 -2.042 4.127 -1.914 2.686 611 4.138
Head 194 469 .500 .000  1.000 .000  1.000 125 .995
Covid 194 113 318 .000  1.000 .000 1.000 2.458 7.081
log(GapDays) 194 272 488 .000 1.386 .000 1.386 1.278  2.729

Note: pl and p99 denote the 1st and 99th percentiles. Kurt. reports Pearson kurtosis.

Table 4: Descriptive Statistics — Sveriges Riksbank (FG speech-day sample)

Variables Obs Mean Std. Dev. Min Max pl p99 Skew. Kurt.
| A2Y | 38 1.679 1.629 .000 7.200 .026 6.867 1979 7.156
| ASY | 38 2.820 2.974 .100  13.700 137 12960 2112 8.293
Odyssean tone 38  -.000 1.000 -2.760 1.910 -2.429 1.907 -.183 3.658
Delphic tone 38 .000 1.000 -1.839 2.600 -1.803 2.338 235  3.165
Negative tone 38 .000 1.000 -1.5589  2.603 -1.554  2.538 778 3.545
Uncertainty tone 38 .000 1.000 -2.250 2.688 -2.195 2.484 169 4.240
Head 38 .289 .460 .000  1.000 .000  1.000 967 1.873
Covid 38 105 311 .000  1.000 .000 1.000 2679 8.464
log(GapDays) 38 292 .506 .000 1.609 .000 1.420 1.286 2.946

Note: pl and p99 denote the 1st and 99th percentiles. Kurt. reports Pearson kurtosis.

4.1.2 Tone evolution (all speeches)

To document how Odyssean and Delphic tone evolved over 2012-2024, the analysis first examined
the full speech corpus (765 speeches for the Federal Reserve and 109 for the Riksbank) before
comparing these patterns with the FG-only samples in the following subsection. Figures 1 and 2
displayed the annual evolution of Odyssean and Delphic tone for the Fed and the Riksbank,
respectively, with both tone dimensions plotted in each figure. Tone was expressed as the number of
tone words per 1,000 words, which normalized for variation in speech length and allowed level
differences between Odyssean and Delphic tone to be interpreted directly.

For the Fed, Delphic tone remained consistently higher than Odyssean tone throughout 2012-2024.
Delphic tone increased from the early years to a clear mid-sample peak around 2016, declined toward
2020, and then recovered in the later years, ending at 19.19 in 2024. Odyssean tone was comparatively
stable, fluctuating in a narrower band; it increased modestly around 2020-2021, declined into 2023,
and ended at 5.52 in 2024. Overall, the Federal Reserve all-speeches figure was characterized by a high
Delphic baseline with visible medium-run swings alongside a lower and more stable Odyssean series.
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For the Riksbank, Delphic tone likewise remained above Odyssean tone across the full period but
followed a different time profile. Delphic tone started high in 2012, declined materially through the
mid-to-late 2010s, reached a low point around 2021, and then rose sharply in 2022—2023 before easing
slightly, ending at 16.63 in 2024. Odyssean tone was lower and more stable than the Delphic series,
declining from 2012 to 2014, remaining relatively flat through the mid-2010s, increasing around 2020—
2021, and ending at 5.45 in 2024. These figures were presented as descriptive context based on the
full speech sets and were not restricted to the FG speech-day estimation samples.

Figure 1 : Fed tone over time (all speeches)

Federal Reserve all-speeches tone over time

N
w
!

N
o
1

m
2
o]
2
o
o
o
— 15 -
]
£
(0]
5 10
a
g
0 T T T T T
2012 2014 2016 2018 2020 2022 2024
Year
Odyssean tone Delphic tone\
Figure 2 : Riksbank tone over time (all speeches)
Sveriges Riksbank all-speeches tone over time
25 -

N
o
1

16.63

=
(5]
|

Tone score (per 1,000 words)

10 -
5 —\ /\/_—\/ 5.45
0 T T T T T
2012 2014 2016 2018 2020 2022 2024

Year

Odyssean tone Delphic tone ‘

25



4.1.3 Tone evolution (FG speech-days)

Compared with the all-speeches graphs, restricting the series to FG speeches produced sharper year-
to-year movements, consistent with the fact that the annual means were computed from a smaller
and more specific set of communication events.

For the Fed FG set (Figure 3), Delphic tone remained consistently above Odyssean tone over 2012—-
2024. Delphic tone started slightly above 20 words per 1,000 in 2012, rose sharply in the mid-2010s
(above 25 around 2014 and 2016), and then declined gradually into 2020, when it reached roughly 18.
It subsequently increased to a local high around 2021 (close to 24), remained elevated in 2022 (above
22), fell sharply in 2023 (to about 15), and partially recovered to 18.23 in 2024. Odyssean tone moved
within a narrower range, mostly between 5 and 6 words per 1,000, with a gradual increase into the
early 2020s and a local peak near 7.5 around 2021. It then declined through 2022-2023 and ended at
4.93 in 2024.

For the Riksbank FG set (Figure 4), Delphic tone again exceeded Odyssean tone throughout the period
but displayed larger moves. Delphic tone was high in the early years (above 20 with a peak above 25
in 2014), then dropped sharply in 2015 (to around 10), recovered in 2016 (close to 19), and then
showed a decreasing trajectory into the early 2020s, reaching a dip around 2021 (below 10). From
2022, it rose sharply, reaching 18.52 in 2024. Odyssean tone varied within a narrower range but
increased over time. It was around 3—4 words per 1,000 in 2013-2014, rose gradually through the late
2010s, increased further around 20202021 (to roughly 6), decreased in 2022, and then rose again in
2023-2024, ending at 6.79.

Figure 3 : Fed tone over time (FG speeches only)
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Figure 4 : Riksbank tone over time (FG speeches only)
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Overall, the descriptive section documented clear time variation in FG tone measures and heavy-tailed
distributions of yield reactions on FG speech-days. Section 4.2 therefore moved from description to
inference by estimating the event-style regression models and evaluating the empirical support for the
stated hypotheses.

4.2 Regression results

In this section, the empirical results for the association of FG communication tone and absolute yield
changes are analyzed. The analysis first focuss on the Fed baseline models, where absolute daily 2-and
5-year yield changes on FG speech-days were regressed on standardized tone indices and a small set
of controls, before turning to interaction and robustness checks and, finally, presenting the Riksbank
case.

All regressions in this section were estimated by ordinary least squares with HC3 robust standard
errors, in order to obtain inference that was robust to heteroskedasticity in daily yield changes.
Variance inflation factors (VIFs) for all regressors remained well below the conventional critical
threshold of 10 (Wooldridge, 2009), indicating that multicollinearity was far from levels usually
considered problematic in linear regressions (see Appendix 7). Unless otherwise stated, statistical
inference relied on two-tailed tests at standard significance levels, even when the hypotheses were
directional (f > 0/ B < 0); this conservative choice ensured a uniform decision rule across all
coefficients and prevented cases from being over-interpreted.
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4.2.1 Fed baseline results

Table 5 reports the baseline regression results for the Fed , where the dependent variable was the
absolute daily change in government bond yields on FG speech-days. The four specifications used,
respectively, same-day absolute 2-year yield changes (| A2Y |), next-day absolute 2-year changes, a
trimmed version of | A2Y | excluding the top 1% extreme observations, and same-day absolute 5-year
yield changes (] A5Y |) as a simple maturity comparison.

The models had low explanatory power. R? ranged from 0.048 and 0.087 , while adjusted R? (more
conservative) ranged from 0.012 to 0.053 across the four specifications. The HC3-robust F-test
evaluated the joint null hypothesis that all slope coefficients were simultaneously equal to zero
(Hy: By = B = -- = B, = 0). In Table 5, the corresponding model p-values ranged from 0.0001 to
0.021, so the joint null hypothesis was rejected in every specification. This indicated that, taken
together, the regressors had statistically detectable explanatory power for the dependent variable.

Because all tone variables were standardized, each coefficient was interpreted as the change in
expected absolute yield movement (in bp) associated with a one-standard-deviation change in the
corresponding index, conditional on the other covariates. Odyssean tone coefficients were small and
never statistically significant: —0.086 (0.267) for same-day | A2Y |,0.020 (0.236) for next-day | A2Y |,
—0.253(0.202) in the trimmed 2-year regression, and —0.184 (0.268) for | A5Y |, all without
significance stars at the conventional levels. Delphic tone coefficients followed a similar pattern, with
estimates of —0.067 (0.428), —0.276 (0.329), 0.125 (0.371), and 0.149 (0.398) across Columns, again
without statistical significance. In all cases, p-values for Odyssean and Delphic tone exceeded 0.10;
therefore, the null hypotheses Hy:5; = 0and Hy: 5, = 0 could not be rejected in any baseline
specification, and hypotheses H1 and H2 were not supported.

The sentiment control variables delivered more nuanced evidence. Negative tone was estimated with
a negative sign in all columns and was statistically significant in the same-day and trimmed models:
—0.640 (0.256) in Column (1) and —0.469 (0.214) in Column (3), both significant at the 5% level (two-
tailed). In the next-day and 5-year regressions, Negative tone coefficients were —0.253 (0.192) and
—0.263 (0.250), respectively, and these estimates were not statistically significant. Accordingly,
Hy: B3 = 0 was rejected in Columns (1) and (3) but not in Columns (2) and (4); however, the estimated
sign was negative rather than the positive sign stated in H3, so the directional content of H3 was not
supported.

For the Uncertainty tone index, coefficients were close to zero with large standard errors in all four
specifications : 0.092 (0.464), —0.184 (0.261), —0.039 (0.434), and 0.028 (0.429) respectively, and all
corresponding p-values exceeded 0.10. Therefore, the null hypothesis Hy: 8, = 0 could not be
rejected in any specification, and H4 was not supported.

The control variables indicated which aspects of the communication variables exhibited statistically
detectable associations with | AY |. The Head speaker dummy was negative in each specification but
was statistically significant at the 5% level only in the same-day 2-year regression, where the coefficient
was —1.219 (0.611). In the other models, the Head estimates were —0.592 (0.454), —0.721 (0.502),
and —0.901 (0.567), none reaching conventional significance levels. The Covid period dummy was
uniformly negative and statistically significant in all four specifications, with coefficients of
—2.904 (0.601) in Column (1), —1.341 (0.750) in Column (2), —2.375(0.453) in Column (3), and
—2.429 (0.638) in Column (4). Finally, log(GapDays) was negative and statistically insignificant in all
columns, so the null of no gap effect could not be rejected.
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Taken together, the baseline Fed regressions showed that Odyssean and Delphic tone did not display
statistically detectable associations with the magnitude of yield reactions to FG speeches. The data did
not provide sufficient evidence to reject the null hypotheses associated with H1, H2, and H4, and while
a statistically significant relationship involving Negative tone was detected in the 2-year same-day and
trimmed specifications, the estimated sign was opposite to the directional prediction in H3.

Table 5: Regression results — Federal Reserve (baseline specifications)

Dependent variable: absolute daily yield change on FG speech-days
(1) |A2Y| (2) Next-day |A2Y| (3) Trimmed |A2Y| (4) |ASY]

Odyssean tone (std.) -0.086 0.020 -0.253 -0.184
(0.267) (0.236) (0.202) (0.268)
Delphic tone (std.) -0.067 -0.276 0.125 0.149
(0.428) (0.329) (0.371) (0.398)
Negative tone (std.)  -0.640** -0.253 -0.469** -0.263
(0.256) (0.192) (0.214) (0.250)
Uncertainty (std.) 0.092 -0.184 -0.039 0.028
(0.464) (0.261) (0.434) (0.429)
Head speaker -1.219** -0.592 -0.721 -0.901
(0.611) (0.454) (0.502) (0.567)
COVID period 22,9045 -1.341% -2.375%* -2.429%%%
(0.601) (0.750) (0.453) (0.638)
log(GapDays) -0.666 -0.060 -0.391 -0.489
(0.526) (0.546) (0.485) (0.552)
Constant 4.227FF¥ 3.085%** 3.635%** 4.904%**
(0.622) (0.357) (0.472) (0.533)
Observations 194 194 192 194
R® 0.087 0.048 0.078 0.057
Adj. R? 0.053 0.012 0.043 0.021
Wald F (HC3) 5.019 2.436 5.759 2.524
Prob > F 0.000 0.021 0.000 0.017

Notes: HC3 robust standard errors are reported in parentheses. *, ** and *** denote statistical
significance at the 10%, 5%, and 1% levels (two-tailed), respectively.

4.2.2 Fed interaction effects

This section examines whether the market sensitivity to forward-guidance tone varied across speaker
authority (Head) and crisis conditions (Covid). Table 6 reports regressions in which standardized
Odyssean and Delphic indices were interacted with a Head speaker dummy (Column 1) and a Covid-
period dummy (Column 2). The interaction coefficients in Table 6 tested whether the tone—yield
relationship differed across regimes (H5-H7), while Table 7 reports the implied marginal effects , which
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is the actual tone—yield association within each regime, computed as linear combinations of the main
and interaction coefficients.

Column (1) of Table 6 tested H5 and H6, which supposed that the association between tone and
absolute yield changes differed when the speaker was the Fed Chair. The main tone coefficients
captured the marginal association for non-Head speeches (Head = 0): Odyssean tone was 0.105 (0.490)
and Delphic tone was 0.342 (0.573), neither statistically significant. The interaction terms Odyssean
tone x Head and Delphic tone x Head were -0.338 (0.600) and -0.777 (0.535), respectively, and were
also statistically insignificant.

In Table 7, Column (1) reports the implied marginal effects. For Odyssean tone, the effect for non-Chair
speeches was 0.105 (0.490) and for Chair speeches was -0.233 (0.301). For Delphic tone, the respective
effects were 0.342 (0.573) and -0.435 (0.445). None of these regime-specific estimates was statistically
significant. The null hypotheses Hy: 8, = 0 and Hy: 6, = 0 could not be rejected, and H5 and H6
were not supported.

The Head speaker main effect was -1.262 (0.622), significant at the 5% level. The control variables were
consistent with the baseline specifications: Negative tone was -0.676 (0.258), significant at the 1%
level; Uncertainty was 0.052 (0.469), not significant; Covid period was -3.180 (0.771), significant at the
1% level; and log(GapDays) was -0.723 (0.541), not significant. Model R? was 0.100, adjusted R? was
0.056, and the model p-value was < 0.001.

Column (2) of Table 6 tested H7, which supposed whether the tone—yield association differed between
pre- Covid and Covid regimes. The main tone coefficients represents the pre-pandemic baseline:
Odyssean tone was 0.013 (0.330) and Delphic tone was -0.063 (0.451), neither statistically significant.
The interaction terms were -0.574 (0.477) for Odyssean tone x Covid and 0.038 (0.530) for Delphic
tone x Covid, and both were statistically insignificant.

Table 7, Column (2) reports the implied marginal effects. For Odyssean tone, the pre- Covid effect was
0.013 (0.330) and the during- Covid effect was -0.561 (0.282), the latter statistically significant at the
5% level. For Delphic tone, the pre- Covid effect was -0.063 (0.451) and the during- Covid effect was -
0.025

(0.509), neither significant. The Covid -period marginal effect for Odyssean tone was significant, but
the corresponding interaction coefficient in Table 6 was not.

The null hypotheses Hy: 91 = 0 and Hy: ¢, = 0 could not be rejected, and H7 was not supported. The
control variables followed similar patterns: Negative tone was -0.651 (0.259), significant at the 5%
level; Uncertainty was 0.072 (0.466), not significant; Head speaker was -1.310 (0.657), significant at
the 5% level; Covid period was -2.790 (0.617), significant at the 1% level; and log(GapDays) was -0.620
(0.531), not significant. Model R was 0.089, adjusted R?was 0.045, and the model p-value was <0.001,
meaning the regressors taken together have statistically significant explanatory power for the
dependent variable.

The interaction terms for both Head and Covid were statistically insignificant, and H5, H6, and H7 were
not supported.
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Table 6: Regression results — Federal Reserve (heterogeneity)

Dependent variable: absolute daily yield change on FG speech-days

(1) Head interaction |A2Y|

(2) COVID interaction |A2Y|

Odyssean tone (std.) 0.105 0.013
(0.490) (0.330)
Delphic tone (std.) 0.342 -0.063
(0.573) (0.451)
Odyssean tone (std.) x Head -0.338
(0.600)
Delphic tone (std.) x Head -0.777
(0.535)
Odyssean tone (std.) x COVID -0.574
(0.477)
Delphic tone (std.) x COVID 0.038
(0.530)
Negative tone (std.) -0.676*** -0.651%*
(0.258) (0.259)
Uncertainty (std.) 0.052 0.072
(0.469) (0.466)
Head speaker -1.262%* -1.310%*
(0.622) (0.657)
COVID period -3.180%** -2.790%**
(0.771) (0.617)
log(GapDays) -0.723 -0.620
(0.541) (0.531)
Constant 4.333%** 4.264%%*
(0.682) (0.635)
Observations 194 194
R? 0.100 0.089
Adj. R? 0.056 0.045
Robust F-statistic (HC3) 4.072 5.749
P-value model 0.000 0.000

Notes: HC3 robust standard errors are reported in parentheses. *, ** and *** denote statistical significance
at the 10%, 5%, and 1% levels (two-tailed), respectively.

Table 7: Implied marginal effects from interaction models — Federal Reserve

(1) Head interaction

(2) Covid interaction

Odyssean tone (std.)

Effect in reference regime (Head=0 / Pre-Covid)

Effect in alternative regime (Head=1 / During Covid)

Delphic tone (std.)

Effect in reference regime (Head=0 / Pre-Covid)

Effect in alternative regime (Head=1 / During Covid)

0.105
(0.490)
-0.233
(0.301)

0.342
(0.573)
-0.435
(0.445)

0.013
(0.330)
-0.561%*
(0.282)

-0.063
(0.451)
-0.025
(0.509)

Sample size matches the interaction regressions

Notes: Entries report implied marginal effects of tone computed as linear combinations of interaction-model coeffi-
cients. HC3 robust standard errors are reported in parentheses. *, ** and *** denote statistical significance at the

10%, 5%, and 1% levels (two-tailed), respectively.
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4.2.3 Fed robustness checks

Table 8 reports robustness checks that assessed the sensitivity of the baseline results to alternative
variable specifications. All four columns used the same dependent variable, the absolute daily 2-year
yield change on FG speech-days, and used the HC3 robust standard errors. Column (1) reproduced the
baseline specification from Table 5 for direct comparison. Columns (2), (3), and (4) altered the set of
tone regressors to evaluate whether the baseline findings were sensitive to the particular choice of
tone indices. All columns used 194 observations.

Column (2) excluded the Uncertainty index while retaining all other baseline regressors. The
coefficients on Odyssean tone and Delphic tone were not statistically significant: -0.096 (0.259) and -
0.004 (0.267), respectively. Negative tone remained statistically significant at the 1% level with a
coefficient of -0.617 (0.234). The control variables followed the same pattern as in the baseline: Head
speaker was -1.240 (0.635), significant at the 10% level; Covid period was -2.921 (0.619), significant at
the 1% level; and log(GapDays) was -0.661 (0.513), not significant.

Column (3) excluded the Delphic tone index. Odyssean tone remained not statistically significant at -
0.104 (0.252). Negative tone was -0.633 (0.249), significant at the 5% level, and Uncertainty was 0.045
(0.297), not significant. The Head speaker coefficient was -1.225 (0.613), significant at the 5% level,
and the Covid period coefficient was -2.901 (0.595), significant at the 1% level.

Column (4) replaced the separate Odyssean and Delphic indices with a single Net forward guidance
index (NetFG), computed from standardized tone indices as the difference between Odyssean and
Delphic dimensions. The NetFG coefficient was -0.049 (0.292), not statistically significant. Negative
tone remained negative and significant at the 5% level with a coefficient of -0.624 (0.260), while
Uncertainty was 0.004 (0.351), not significant. The control variables followed the baseline results:
Head speaker was -1.258 (0.602), significant at the 5% level; Covid period was -2.932 (0.601),
significant at the 1% level; and log(GapDays) was -0.639 (0.505), not significant.

Finally , Model R? ranged from 0.086 to 0.087, and adjusted R? ranged from 0.053 to 0.058. The HC3
robust F-statistics yielded model p-values < 0.001 in all columns, confirming joint statistical
significance of the regressors. Coefficient estimates and statistical inference remained stable across
alternative tone specifications.
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Table 8: Regression results — Federal Reserve (robustness)

Dependent variable: |A2Y| (absolute daily yield change on FG speech-days)
(1) Baseline (2) No Unc. (3) No Delphic (4) NetFG

Odyssean tone (std.) -0.086 -0.096 -0.104
(0.267) (0.259) (0.252)
Delphic tone (std.) -0.067 -0.004
(0.428) (0.267)
Net forward guidance (std.) -0.049
(0.292)
Negative tone (std.) -0.640** -0.617*** -0.633** -0.624**
(0.256) (0.234) (0.249) (0.260)
Uncertainty (std.) 0.092 0.045 0.004
(0.464) (0.297) (0.351)
Head speaker -1.219** -1.240% -1.225%* -1.258%**
(0.611) (0.635) (0.613) (0.602)
COVID period -2.904%** -2.921%%* -2.901%** -2.932%*x*
(0.601) (0.619) (0.595) (0.601)
log(GapDays) -0.666 -0.661 -0.666 -0.639
(0.526) (0.513) (0.520) (0.505)
Constant 4.227%%* 4.237%F* 4.229%** 4.2471%**
(0.622) (0.638) (0.623) (0.620)
Observations 194 194 194 194
R? 0.087 0.087 0.087 0.086
Adj. R? 0.053 0.058 0.058 0.057
Robust F-statistic (HC3) 5.019 5.878 5.947 5.622
P-value model 0.000 0.000 0.000 0.000

Notes: HC3 robust standard errors are reported in parentheses. *, ** and *** denote statistical
significance at the 10%, 5%, and 1% levels (two-tailed), respectively.

4.2.4 Riksbank baseline results (comparative case)

The Riksbank analysis was treated as a comparative benchmark rather than as a fully symmetric
counterpart to the Fed analysis due to its small sample size (38 observations). Accordingly, only the
baseline specification was estimated, and no interaction or robustness extensions were conducted.

Table 9 reports the Riksbank baseline regression using the same specification structure as Section 4.2.1.
Model analysis revealed a strong divergence from the Fed results. R* was equal to 0.355 for the 2-year
yield and 0.248 for the 5-year yield, which was considerably higher than the Fed baseline R? of
approximately 0.09. Adjusted R? was equal to 0.204 and 0.072, respectively. However, the HC3 robust
F-tests did not reject the joint null hypothesis that all slope coefficients were equal to zero, with model
p-values of 0.191 for |A2Y| and 0.167 for |A5Y|. This contrasts sharply with the Fed sections, where
every baseline specification yielded significant F-tests (p < 0.001) . The combination of high R? but non-
significant F-tests may reflect limited degrees of freedom (38 observations, 7 slope coefficients) and
potentially unstable coefficient estimates in the small sample.
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For the 2-year yield (Column 1), Odyssean tone was positive and statistically significant at the 10% level:
0.512 (0.311), indicating that stronger commitment-based language was associated with larger
absolute yield movements. This positive association goes against the theoretical predictions that
Odyssean guidance should reduce market volatility through credible commitment. Delphic tone was
0.723 (0.475), not statistically significant. Particularly, the Odyssean coefficient more than doubled at
the 5-year maturity: 1.185 (0.605), significant at the 5% level, suggesting that the tone-volatility
relationship was stronger at longer maturities. Delphic tone remained insignificant: 1.327 (0.963).

Regarding the sentiment controls, Negative tone was positive and statistically significant at
conventional levels for both maturities: 0.944 (0.406) for the 2-year yield and 1.179 (0.695) for the 5-
year yield, unlike the Fed results, where Negative tone was consistently negative (Table 5). Uncertainty
was negative and statistically significant at the 5% level in both specifications: -1.046 (0.464) for the 2-
year yield and -1.768 (0.898) for the 5-year yield.

The Head speaker dummy was not statistically significant in either specification: 0.108 (0.740) for the
2-year yield and 0.258 (1.402) for the 5-year yield. In contrast to the Fed, where the Head speaker
coefficient was consistently negative and significant, the Riksbank showed no speaker-authority effect.
The Covid period dummy was negative and statistically significant at the 10% level for the 2-year yield:
-1.626 (0.918). The log(GapDays) coefficient was not significant for the 2-year yield but was negative
and significant at the 5% level for the 5-year yield: -1.409 (0.618), which means that when the time
since the previous FG-speech is larger, the absolute 5-year yield changes tend to be smaller.

Overall, the Riksbank coefficient patterns diverged from the Fed baseline across several
dimensions.However, the small sample size and the non-rejection of the model-level F-tests
constrained statistical inference. Given these constraints, the results were reported as exploratory
comparative evidence that suggests potential heterogeneity in tone transmission mechanisms across
central banks, even though formal hypothesis testing was not conducted.
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Table 9: Regression results — Riksbank (baseline)

Dependent variable: absolute daily yield change on FG speech-days

(1) |A2Y| (2) |ASY|
Odyssean tone (std.) 0.512%* 1.185%*
(0.311) (0.605)
Delphic tone (std.) 0.723 1.327
(0.475) (0.963)
Negative tone (std.) 0.944%* 1.179*
(0.406) (0.695)
Uncertainty (std.) -1.046** -1.768%*
(0.464) (0.898)
Head speaker 0.108 0.258
(0.740) (1.402)
COVID period -1.626* -1.763
(0.918) (1.859)
log(GapDays) -0.365 -1.409%*
(0.357) (0.618)
Constant 1.925%%* 3.342%*%
(0.362) (0.667)
Observations 38 38
R? 0.355 0.248
Adj. R? 0.204 0.072
Robust F-statistic (HC3) 1.545 1.623
P-value model 0.191 0.167

Notes: HC3 robust standard errors are reported in parentheses. *, ** and
*** denote statistical significance at the 10%, 5%, and 1% levels (two-tailed),
respectively.



5. Discussion

5.1 Summary of Key Findings

The empirical results highlight three principal elements about speech-based forward guidance in the
Fed and the Riksbank over 2012-2024.

Firstly, for the Fed, results do not support a systematic relationship between speech-level Odyssean or
Delphic tone and the magnitude of same-day yield movements on forward-guidance speech days.
Across the baseline specification and all robustness variants, the estimated coefficients on the
standardized Odyssean index are economically small and statistically not different from zero . The
same conclusion holds for the standardized Delphic index and it persists under alternative
specifications and a trimmed sample. Interpreted conservatively, within the empirical model adopted
here, variation in odyssean/commitment or in Delphic/forecast vocabulary in Fed speeches does not
significantly lead to larger or smaller absolute daily changes in 2-year or 5-year government bond
yields.

Secondly, in the Fed sample, the most stable associations come from control variables rather than
from the Odyssean or Delphic indices, and these associations exhibit a clear maturity gradient.
Negative tone is consistently related to smaller absolute yield changes at the 2-year maturity, with a
statistically significant negative coefficient in both the baseline and trimmed models (e.g., -0.640, p <
0.05 in the baseline; Table 5). However, this relationship weakens substantially at the 5-year maturity
(-0.263, p > 0.10), where the coefficient loses statistical significance. Similarly, Chair speeches are
associated with smaller absolute yield changes at 2-year maturities (-1.219, p <0.05; Table 5) but this
effect becomes marginal and statistically insignificant at 5-year yields (-0.901, p > 0.10). This maturity
gradient is consistent with forward-guidance theory: shorter-maturity yields, which more directly
reflect expectations about the near-term policy rate path, respond more sharply to communication
features such as speaker authority and sentiment tone (Girkaynak et al., 2005; Swanson, 2017). By
contrast, the Covid-19 period dummy is the only variable that exhibits robust significance across both
maturities (-2.904, p <0.01 at 2-year; -2.429, p < 0.01 at 5-year; Table 5), indicating that the pandemic
regime compressed yield volatility uniformly across the curve, likely reflecting the dominance of
concurrent policy interventions and extreme macro shocks over incremental speech-level
communication. The Chair x tone interaction terms are not statistically significant, implying that the
Chair effect does not vary systematically with Odyssean or Delphic tone. Similarly, although the
Odyssean x Covid interaction coefficient is not statistically significant, the implied marginal effect of
Odyssean tone during Covid is negative and significant (-0.561, p <0.05; Table 7), indicating that higher
Odyssean tone is associated with smaller absolute yield changes in the pandemic regime. This
inference is conditional on the interaction specification, as it is based on a linear combination of
estimated coefficients rather than on the interaction coefficient alone.

Finally, the Riksbank results are suggestive but do not allow definitive conclusions due to severe
sample-size constraints (n = 38). Individual Odyssean coefficients are positive and reach conventional
significance thresholds in both maturity specifications: 0.512 (p < 0.10) for 2-year yields and 1.185 (p
< 0.05) for 5-year yields (Table 9). Strikingly, the Odyssean coefficient more than doubles in magnitude
when moving from 2-year to 5-year maturities, and the level of statistical significance strengthens from
marginal to conventional. This maturity gradient is the opposite of the pattern observed in the Fed
sample and contradicts the theoretical prediction that forward guidance should primarily affect
shorter-maturity yields. One interpretation is institutional: within the Riksbank's established Delphic
framework, which is built on conditional rate-path forecasts and scenario-based transparency
(Moessner et al., 2014; Breman, 2025), the use of commitment-oriented Odyssean language is rare
and therefore potentially interpreted by markets as a signal of fundamental regime change rather than
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incremental guidance. If markets view such departures as newsworthy precisely because they deviate
from the bank's established forecast-based norm, the effect may be amplified at medium-term
maturities, where forward guidance is expected to exert less influence under standard theory.
However, the model-level F-tests do not reject joint non-significance (Table 9), and the small sample
limits statistical power and increases sensitivity to influential observations. Consequently, the Riksbank
evidence is best interpreted as exploratory. It raises the possibility that the relationship between
commitment-like language and volatility differs systematically across institutional contexts and across
maturities, but it does not establish a robust contrast. Further research with larger samples or
alternative identification strategies would be required to confirm whether the observed maturity
amplification reflects a genuine institutional transmission mechanism or a statistical artifact of the
small-sample setting.

5.2 Interpretation of Results

5.2.1 Odyssean and Delphic tone for the Fed

The absence of statistically significant associations between Odyssean/Delphic tone and absolute daily
yield changes in the Federal Reserve sample should be interpreted against two features of the
empirical design.

First, the dependent variable is the magnitude of yield changes (|4Y), which captures volatility rather
than the direction of policy news. Second, as discussed in the literature review, theoretical predictions
for magnitude are not unambiguous: credible commitment can reduce policy uncertainty and dampen
market movements (Campbell et al., 2012) but the same communication may also trigger immediate
repricing by concentrating information or resolving uncertainty (Nakamura & Steinsson, 2013; Goy et
al., 2018). The empirical “null” therefore does not contradict a single sharp theoretical sign restriction.
Rather, it indicates that within daily data and speech-level lexicon measures, any average association
is either weak, or too noisy to detect.

A first interpretation is that the informational content of speeches may be dominated by the broader
communication environment, reducing the marginal contribution of speech-level wording. Recent
critiques of the Fed’s post-2020 framework emphasize that market beliefs did not adjust smoothly to
guidance language when incoming data and policy actions shifted the feasible policy path. Romer and
Romer (2024) argue that odyssean guidance did not anchor expectations as intended, while Bauer et
al. (2024) document limited updating by markets and professional forecasters in late 2021 and a more
discrete repricing once policy action clearly diverged from prior guidance. If market participants place
greater weight on realized policy actions, formal FOMC communications, and the evolving macro data
flow than on the lexical tone of individual speeches, then variation in speech tone may not translate
into detectable differences in daily yield volatility. This reading is consistent with Moessner et al.
(2015), who emphasize a persistent tension between the theoretical appeal of binding commitments
and policymakers’ preference for discretion, which can compromise the credibility channel that would
otherwise amplify Odyssean language.

A second interpretation is that daily yield movements are an imprecise proxy for the communication
channel that FG is intended to operate through. The literature on publishing interest-rate paths
suggests that communication can influence expectations beyond the immediate announcement
window and that markets treat published paths as conditional forecasts rather than binding
commitments (Moessner et al., 2014). If the underlying channel operates through a gradual revision
of expectations rather than immediate same-day “fluctuations”, an empirical design based on |4Y] at
the daily frequency may understate effects. In other words, the null finding may stem from a timing
mismatch: forward guidance can influence expectations gradually, whereas the dependent variable is
designed to capture only same-day absolute yield movements.

A third interpretation is that the null result is consistent with “mixed signals” , as emphasized by the
information-effect literature. Central bank communication may simultaneously transmit a policy
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signal about future actions and an information signal about the underlying state of the economy
(Nakamura & Steinsson, 2013; Andrade & Ferroni, 2021). Under this view, stronger Odyssean
language can be interpreted both as greater intended accommodation and as evidence that the
central bank perceives conditions as weaker or riskier than markets expected. These components can
push yields in opposing ways and may therefore offset each other in absolute terms, reducing the
observable relationship between lexical tone and same-day yield volatility. Because the empirical
design does not separately identify policy and information components, the null finding should be
interpreted as compatible with such offsetting effects rather than as evidence that communication is
irrelevant

5.2.2 Negative tone

Negative tone is the only tone dimension that is consistently statistically significant in the Federal
Reserve sample, but its estimated sign contradicts the usual expectation that negative language should
heighten anxiety and amplify market volatility (Loughran & McDonald, 2012). The appropriate
interpretation is therefore not that negative tone mechanically “reduces uncertainty”, but rather that
within this dataset and empirical specification, speech days with higher measured negative vocabulary
are associated with smaller absolute same-day yield changes.

A modest explanation follows directly from the construction of the dependent variable. Because the
outcome is the absolute yield change, any reaction that is directionally systematic and relatively
predictable can register as a lower value of | AY |. If negative language is primarily interpreted as
reinforcing downside risks and, by implication, a more accommodative reaction function, yields may
adjust in a relatively smooth and one-sided manner rather than through abrupt repricing. In such a
setting, the market response can be economically significant in sign and direction, yet still translate
into smaller measured “volatility” when volatility is proxied by | AY |.

Second, negative language may be used in contexts where policymakers attempt to manage
expectations cautiously, and where communication is deliberately calibrated to avoid and limit abrupt
repricing. In that case, the estimated coefficient likely captures the context and timing of such
communications rather than a direct, causal “stabilizing” effect of negative wording itself. More
Importantly, the present design cannot decide between these possibilities. Distinguishing them would
require, at minimum, complementary analysis using signed yield changes and/or narrower event
windows that isolate the speech from same-day confounding factors. Thus, the negative coefficient is
best reported as a robust empirical association that challenges the simple “negative tone increases
volatility” prediction, while remaining open about the limits of causal interpretation.
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5.2.4 Head and Covid effects

The Chair and Covid coefficients indicate that authority and regime context is empirically
consequential for yield volatility on forward-guidance speech days, even when tone indices are held
constant. In the Fed sample, Chair speeches are associated with smaller absolute yield changes than
speeches by other FOMC participants (Table 5). This is not technically inconsistent with the argument
that Chair communication is influential (Swanson & Jayawickrema, 2024). It may instead indicate that
Chair communication is more anticipated, more tightly coordinated with the broader policy signal, or
more likely to occur in environments where market expectations are already aligned, thereby reducing
surprise and daily repricing. A related interpretation is that, subject to the subset of days identified as
forward-looking speech days, the chair's speeches may contain less new information for markets than
other communication channels. In this case, the negative coefficient should be interpreted as
reflecting greater predictability and closer coordination of messages, hence smaller absolute yield
adjustments, rather than implying that the Chairman's speeches are generally “less important” in
shaping expectations.

The Covid-period coefficient is large and negative (Table 5), indicating smaller absolute vyield
movements on forward-guidance speech days during the pandemic regime. This pattern is consistent
with a period in which yields were heavily influenced by concurrent interventions and dominant macro
shocks, potentially compressing the incremental role of speech-level tone in day-to-day repricing. The
interaction results add a narrow nuance: the implied marginal effect of Odyssean tone during Covid is
negative and statistically significant (Table 7), which is consistent with the view that commitment-like
language may have been interpreted as reassurance during an extreme-uncertainty regime. However,
because the interaction term itself is not statistically significant, the safest conclusion is that the
evidence points to possible regime dependence rather than providing definitive proof of a distinct
“Covid-only” Odyssean effect.

5.2.5 Riksbank results

The Riksbank regressions suggest a positive association between Odyssean tone and absolute yield
changes in some specifications, but the evidentiary strength is limited by sample size and by the
absence of joint model significance (Table 9). Accordingly, the appropriate interpretation is not that
Odyssean language “increases volatility” in Sweden as a stable fact, but that the point estimates are
consistent with a setting in which odyssean language is perceived as relatively significant (or potentially
debatable) within a communication framework that is widely understood as conditional and forecast-
based.

The literature on the Riksbank’s rate-path framework emphasizes that markets interpret published
paths as conditional forecasts and continue to respond to macroeconomic data rather than treating
the path as a binding commitment (Moessner et al., 2014), while early evidence suggests the
publication of rate forecasts can influence medium-term yields (Andersson & Hofmann, 2009). In such
a framework, explicit commitment-like vocabulary may be rarer and therefore more “newsworthy,”
potentially coinciding with larger repricing episodes. Svensson’s (2015) discussion of the “leaning
against the wind” episode further highlights that historical credibility and policy reversals can shape
how markets interpret guidance-like signals. These mechanisms are consistent with the pattern of
positive coefficients; however, given the statistical fragility of the Riksbank sample, the safest
conclusion is that the results motivate institutional-heterogeneity hypotheses rather than establishing
them.
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5.3 Implications

5.3.1 Implications for forward-guidance transmission and measurement

A central implication of the findings is that speech-level indices with words counting may capture
meaningful variation in communication style without necessarily mapping into same-day yield
volatility at the daily frequency. In the Fed sample, the absence of robust tone effects alongside
significant context variables suggests that market repricing on forward-guidance speech days is shaped
less by lexical tone in isolation than by institutional features (who speaks) and macro-financial regimes
(when they speak). This is consistent with the view that the effectiveness of guidance depends on
coordination across communication channels and on the credibility of the broader framework, not
merely on the linguistic intensity of commitment or forecast vocabulary (Moessner et al., 2015).

At the same time, the results do not imply that forward guidance is irrelevant. Rather, they indicate
that within a design focusing on daily |4Y| and speech-level lexicon measures, the identifiable marginal
association of Odyssean/Delphic tone is weak. This distinction matters for interpretation as the thesis
informs the measurement and empirical identification of speech-based FG effects, not the full set of
channels through which guidance can influence expectations and the term structure over longer
horizons.

The maturity-specific patterns documented in Section 5.2.4 add a further layer of nuance to the
interpretation of speech-based forward guidance. The finding that tone effects vary systematically
across the 2-year and 5-year yield curve segments suggests that forward guidance may not operate
uniformly across all maturities. This heterogeneity is particularly relevant for reconciling the "forward
guidance puzzle" (Del Negro et al., 2012): if markets respond to communication tone differently at
short versus medium-term horizons, empirical designs that focus exclusively on a single maturity may
understate or mischaracterize the full transmission effect. Moreover, the institutional divergence
between the Fed and the Riksbank reinforces the broader point that the effectiveness and
transmission of guidance depend not only on lexical tone but also on the institutional framework and
the established communication norms of each central bank.

5.3.2 Implications for the Odyssean versus Delphic debate

The descriptive dominance of Delphic over Odyssean tone, combined with episodic rather than
monotonic increases in Odyssean language, is consistent with the institutional reluctance to adopt
binding commitment technologies emphasized in the post-crisis literature (Moessner et al., 2015).
While optimal-policy analyses at the ELB highlight the theoretical power of commitment (Eggertsson
and Woodford, 2003; Woodford, 2012), the present evidence suggests that, at least in speeches,
central banks did not move toward a persistently more Odyssean lexical profile over 2012-2024, and
any episodic shifts were not reliably associated with larger or smaller same-day yield volatility.

This pattern aligns with recent policy debates that criticize rigid outcome-based guidance and
emphasize the value of communicating reaction functions and uncertainty in a disciplined way (English
& Sack, 2024; Romer & Romer, 2024; Bernanke, 2025). However, the thesis does not establish that
Delphic approaches are superior; it shows that Delphic language remains more prevalent in the speech
corpus and that speech-level tone indices do not robustly explain daily yield volatility in the Fed
sample. Accordingly, this thesis contributes to the literature mainly through descriptive evidence and
methodological insight, rather than by offering a controlling assessment of which guidance type is
superior.
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5.3.3 Implications for communication design and coordination

For communication practice, the key implication is that coherence, timing, and the identity of the
communicator may matter at least as much as lexical tone for market volatility on forward-guidance
speech days. In the Fed sample, the Chair and Covid indicators are systematically related to |4Y|,
whereas the Odyssean and Delphic indices are not. This is consistent with concerns that fragmented
communication across speeches, projections, and formal statements can complicate inference about
the policy signal and reduce the marginal information of any single speech (Bernanke, 2025).

For the Riksbank, the tentative evidence that Odyssean language coincides with larger absolute yield
moves suggests that deviations from an established, conditional, forecast-based communication style
may be interpreted as primary and potentially destabilizing. This implication is necessarily cautious
given statistical power, but it reinforces a general principle: communication strategies are institution-
specific, and the same linguistic signal may be received differently depending on the central bank’s
framework and credibility history (Svensson, 2015; Moessner et al., 2014).

5.4 Limitations

The analysis relies on 194 forward-guidance speeches for the Federal Reserve and 38 for the Riksbank.
This imbalance is itself informative about communication intensity, but it limits comparability. With n
= 38, the Riksbank regressions have low power to detect moderate associations, and the failure of the
model F-tests to reject joint insignificance indicates that inference based on individual coefficients is
fragile . The appropriate conclusion is therefore that the Riksbank results are exploratory.

A second sample-related limitation is the identification of “forward-guidance speeches” using a
keyword-based filter. While this approach enhances conceptual focus like Benchimol et al. (2025) did,
it may exclude speeches that convey guidance implicitly through discussion of the reaction function,
risks, or the policy framework without using explicit FG-related keywords. Any keyword filter involves
a compromise between precision and coverage. Accordingly, the results should be interpreted as
belonging to an empirically identified subset of speeches rather than to the full universe of monetary
policy communication.

Dictionary-based sentiment analysis is transparent and replicable, but it is limited in construct validity
for the Odyssean/Delphic distinction. The approach is insensitive to syntax and pragmatic context
(Mao et al., 2024) : the presence of commitment vocabulary does not guarantee that the sentence
represents an unconditional policy commitment, and a limited negation heuristic cannot reliably
detect conditional or hypothetical framing. Moreover, commitment and forecast language can refer
to multiple policy domains (e.g., supervisory commitments versus rate-path guidance). As a result, the
Odyssean and Delphic indices may capture broad rhetorical style rather than a clean measure of the
theoretical constructs defined by Campbell et al. (2012).

In addition, central-bank language evolves, and institution-specific phrases can carry policy meaning
that static dictionaries do not capture. The deliberate exclusion of ambiguous high-frequency modals
(e.g., “will”) reduces mechanical correlations with speech length but may also omit genuine
commitment content in some contexts. Collectively, these features imply measurement error in the
tone indices, which can attenuate estimated coefficients and reduce the probability of detecting true
associations, particularly in a setting where daily yield changes are inherently noisy.
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The regression design uses absolute daily yield changes, which are influenced by all information
processed within the day, not solely by the speech. This “contamination” increases residual variance
and reduces precision. Timing mismatches, such as speeches delivered after market close that are
mapped onto the next trading day, introduce additional noise. Endogeneity is also a concern: speech
timing and tone may respond to recent market conditions or policy uncertainty, and such reverse
causality cannot be fully eliminated with the available controls. Consequently, the estimates should be
interpreted as conditional associations rather than clean causal effects of tone.

The focus on 2-year yields is theoretically motivated, as forward guidance is expected to operate
primarily through short-to-medium-term expectations. Nevertheless, even 2-year yields embed term-
premium variation and broader risk conditions, and the analysis does not decompose yields into
expectations versus term-premium components, limiting a tight mapping from coefficients to specific
transmission channels. In the baseline results, 5-year yields are included as a comparative maturity
check, which provides partial reassurance that the main conclusions are not driven by the exclusive
choice of horizon. However, the full set of robustness analyses was implemented for the 2-year
maturity only, as a deliberate choice to prioritize depth of specification checks at the horizon most
directly linked to forward guidance. This choice improves internal consistency for the primary outcome
but necessarily limits full comparability across maturities.

Finally, the sample spans heterogeneous regimes: post-crisis recovery, negative rates in Sweden, the
Covid shock, and rapid normalization after 2022. Beyond the Covid dummy, the empirical design does
not model multiple structural breaks, and merged estimates may mask regime-specific effects.
External validity is therefore constrained to similar institutional contexts and to the 2012-2024
environment. Extending to other central banks could reveal different patterns driven by institutional
design, credibility, and market structure, but such expansion lies beyond the scope of this thesis.
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6. Conclusion

6.1 Summary

This thesis asked whether forward guidance has become more Odyssean, using more commitment in
their policies, over 2012—-2024. The evidence does not support an apparent shift in that direction.
Across the Fed and the Riksbank institutions, Odyssean and Delphic elements coexist, with Delphic-
classified language remaining consistently more prevalent in the measured distribution of words
within forward-guidance speeches. This prevalence is best understood as a product of the
measurement approach : under the dictionary-based approach adopted here, a larger share of tokens
matches Delphic (forecast-oriented) terms than Odyssean (commitment-oriented) terms. It does not
justify the stronger claim that central banks « conduct mainly Delphic guidance ». Rather, it indicates
that the wording patterns captured by the dictionary classify a greater proportion of forward-guidance
speech content as Delphic. Forward guidance is therefore best characterized, within this measurement
framework, as a hybrid communication tool rather than one dominated by binding commitments
(Moessner et al. 2014), consistent with the view that Odyssean and Delphic signals are distinct
dimensions that can jointly appear in the same communication.

To address a significant gap in the literature, specifically the absence of a transparent quantitative
measure of the degree of “Odysseanness” inherent in communication itself, the thesis developed
lexicon-based tone indices that separately quantify Odyssean and Delphic content within each speech,
complemented by negative and uncertainty controls. This measurement strategy avoids imposing a
pre-determined binary classification of guidance and instead captures the diversity of tones within
central-bank communication. The empirical design then assessed whether tone variation is reflected
in market movements using OLS regressions on forward-guidance speech days, with absolute daily
yield changes as the outcome. The 2-year yield served as the primary maturity given its closer link to
expectations of the short-term policy path, while the 5-year yield provided a baseline maturity
comparison.

The regression evidence indicates that, for the Fed, speech-level Odyssean and Delphic tone is not
robustly associated with the magnitude of daily yield movements across baseline and robustness
specifications. Instead, the most stable associations relate to contextual factors such as speaker
authority and the Covid period, and effects are generally more pronounced at the shorter maturity
than at the longer maturity. For the Riksbank, coefficient patterns are suggestive but cannot support
strong inference due to limited sample size and weak model significance level. The Swedish results
should therefore be interpreted as exploratory comparative evidence rather than a symmetric test.
This pattern lends empirical support to recent policy critiques questioning the efficacy of explicit
Odyssean guidance (English & Sack, 2024; Romer & Romer, 2024), particularly in light of the Fed’s post-
2020 new policy framework , which markets did not fully incorporate before the subsequent policy
shift in 2022.

Overall, the thesis develops a replicable two-dimensional framework for quantifying forward-guidance
tone and finds that, with daily outcomes and dictionary-based measures , tone variation does not
indicate a clear shift toward a more Odyssean style or a robust effect on Fed yield volatility. Limitations
stem from the inherent constraints of lexicon methods (context, conditionality, evolving phrasing),
sample strong difference across banks, and the noisiness of daily yield changes. Ultimately, the results
imply that forward-guidance effectiveness is driven less by how strongly speeches sound
« committed » and more by the credibility and coherence of the overall communication framework.
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6.2 Recommendations for Future Research

The primary limitation of the current dictionary-based approach lies in its incapacity to capture tone
nuance and syntactic dependency. Although transparent, word-count methods handle conditional
phrasing, negation, and central-bank specific language poorly, making it difficult to distinguish firm
commitments from conditional guidance

A necessary evolution would involve classifying communication at the sentence or paragraph level
using transformer-based language models (e.g., BERT or specialized FInBERT, not currently existing).
Unlike static lexicons, these models utilize contextual word embedding to distinguish between "we will
not commit" and "we commit," capturing the intent behind bank-specific expressions. Future studies
should use supervised machine learning by manually labeling a subset of guidance selections to train
these models, which would reduce measurement error and limit attenuation bias in the estimated
effects.

The use of daily absolute yield changes remains a noisy proxy for market reactions, as daily windows
inevitably incorporate macroeconomic shocks and unrelated news cycles. To isolate the "pure"
communication effect, future research should transition toward high-frequency event-study
identification.By using narrow observation windows (like 15 to 30 minutes) around specific
communications, researchers can more accurately attribute market volatility to the speech itself.
Furthermore, decomposing the vyield curve into policy-path expectations and term-premium
components would provide deeper insight into the transmission mechanism. Such a decomposition
would show whether forward guidance mainly affects expected future policy rates or term premium
(risk compensation), two effects that are mixed together in daily yield data.

The focus on the Riksbank only limits the generalizability of the findings due to the specific institutional
characteristics of the Swedish regime. To enhance external validity, research should expand the scope
into a multi-banks panel dataset, incorporating central banks with varying communication mandates
(e.g., the ECB, the Bank of England,...).Another point which could be interesting to analyze would be
to expand the corpus to include minutes, press conferences, and reports. It would allow for a formal
test of whether "tone effects" are consistent across different communication channels.
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7. Appendices

Appendix 1 — Reporting the use of artificial intelligence (Al) during the thesis

1. Al applications used :

e Gemini (Google): Used as a linguistic assistant. Its role was limited to checking spelling
mistakes , refining the academic tone, and ensuring the structural coherence of the author’s
original work.

o Perplexity Al & Connected Papers: These platforms were used for the identification and
mapping of scholarly literature. Perplexity served as an exploratory search engine to locate
relevant primary sources, while Connected Papers helped visualize the citation network and
identify innovative works within the field.

e ChatGPT (OpenAl): Used as a computational and logic-based assistant. It served primarily as a
support for technical « coding », specifically regarding Python scripting and the structural
organization of analytical insights.

e Zotero: Used as a reference management system to ensure the systematized organization of
the bibliography and adherence to citation standards (APA 7th edition).

2. Purpose of the Al used across the thesis structure

Throughout the drafting of the introduction, literature review, methodology, results, discussion,
and conclusion, Gemini was used to refine already-written text. This intervention was strictly
limited to improving clarity, ensuring a formal academic register, and correcting grammatical
errors. The tool was never used to generate original arguments or synthesize findings.

For the literature review, Perplexity Al and Connected Papers were used to supplement traditional
database searches (like Google Scholar). These tools facilitated the discovery of recent academic
articles and helped outline the relationships between different theoretical frameworks. All sources
identified through Al were independently read and verified by the author. Zotero was used to
maintain bibliographic integrity and manage the technical aspects of citation.

For the empirical phase presented in the methodology, ChatGPT was used to develop and "debug"
Python scripts executed via Google Colab. This involved an repeated process of trial and error to
optimize data processing, implement complex econometric models, and generate codes for graphs
and tables generation into Overleaf. While ChatGPT assisted in resolving syntax and clarifying
coding logic, all data cleaning, model specifications, and statistical interpretations were directed
and validated by the author. Finally, ChatGPT provided structural support during the results
analysis phase by helping to organize and categorize the author’s original observations and
interpretations into a logical flow.

3. Ensuring Academic Integrity
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Verification of Sources: No citation provided by an Al tool was accepted at face value.
Every reference was manually checked against original PDFs and university-provided
databases to prevent the inclusion of "hallucinated" or inaccurate citations.

Manual Data Analysis: All statistical outputs, econometric results, and data
interpretations were produced through the author’s work. Al was used to assist with
the code that ran the analysis, but never to invent or alter the empirical results.

Ethical Considerations: The use of Al in this thesis was guided by the principles of
transparency and academic honesty. At no point was any Al tool used to generate
original data, falsify empirical findings, or replace the fundamental tasks of research
and writing. All Al-assisted content was supervised, edited, and contextualized by the
author in accordance with the ethical guidelines for Al in higher education (Uliege
Charter). The final document remains a reflection of the author’s independent
research and original analysis.

Appendix 2 — Riksbank’s repo rate forecasts 2007-2021 (Flug & Honohan, 2022)
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Note: The blue line is the repo rate, the black dotted lines are forecasts by the Riksbank and the grey dot-
ted lines are market forecasts as quarterly averages at announcement dates. The market forecasts, as well
as Stibor, are more volatile around the turn of the year since 2016, when the resolution fee was intro-

duced.

Appendix 3 — Riksbank and Market Policy Rate Paths, 2011 (Svensson, 2015)
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Percentage points

Appendix 4 — June 2019 FED’s Dot-plot (Bernanke, 2025).

Appendix 5 — Monetary Policy Surprises (Bauer et al., 2024)
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Appendix 7 — VIF for the Fed and the Riksbank

Variance inflation factors (VIF) for Sveriges Riksbank  Variance inflation factors (VIF) for Federal Reserve

Regressor VIF Regressor VIF
Uncertaintygs;g 3.642 Uncertaintys;q 2.299
Delphics:q 3.215 Delphicg:q 2.249
Odysseang;q 1.618 Odysseang;q 1.262
Negativegiq 1.482 Negativegiy 1.184
Covid 1.432 Head 1.124
Head 1.375 Covid 1.096
log(GapDays)  1.145 log(GapDays)  1.052
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EXECUTIVE SUMMARY

This thesis investigates whether central bank forward guidance has evolved into a more "Odyssean"
(commitment-based) form over the last decade and evaluates its impact on financial market stability.
The study is motivated by the tension between theoretical arguments for binding commitments at the
effective/zero lower bound and the practical preference of policymakers for "Delphic" flexibility. To
explore this, the research conducts a comparative analysis of the Federal Reserve and Sveriges
Riksbank, examining their communication strategies across varied macroeconomic regimes, including
the Covid-19 pandemic.

Methodologically, the study employs a dictionary-based sentiment analysis using a customized version
of the Loughran and McDonald financial lexicon, extended with specific terms derived from Campbell
et al. (2012) to distinguish between Odyssean and Delphic tones. These sentiment indices are tested
against daily absolute changes in 2-year and 5-year government bond yields using an OLS regression
framework with robust standard errors.

The results indicate that for the Federal Reserve, neither Odyssean nor Delphic tones is robustly
associated with yield volatility in baseline specifications. During the Covid-19 crisis, higher Odyssean
tone was associated with lower volatility in 2-year yields in some specifications, consistent with a
potentially stronger role for commitment wording under extreme uncertainty. Exploratory findings for
the Riksbank suggest a positive association between commitment language and volatility, though
these results are constrained by sample size limitations.

By integrating natural language processing with financial econometrics, this research contributes a
transparent design to quantify forward guidance types and highlights the empirical challenges of
mapping theoretical policy constructs into textual indicators, suggesting that communication effects
are context-dependent rather than structurally uniform.

KEYWORDS: FED — Riksbank — Central bank communication — Speeches — Sentiment analysis —
Dictionary-based approach — Absolute yield change — Monetary policy — Forward Guidance —
Zero/Effective Lower Bound — NLP
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