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This thesis examines the relative performance of value and growth stocks in European equity
markets over January 1995 to December 2025, using monthly returns from the Kenneth R.
French Data Library and German ten-year government bond yields from FRED. The value-
growth return spread is constructed as the return differential between high and low book-to-
market portfolios and analyzed through rolling-window methods, interest rate regime
classification, and autocorrelation testing.

Rolling-window analysis reveals three distinct phases. A value-dominant phase in the early
part of the sample coincides with the unwinding of the late-1990s technology boom. A
prolonged growth-dominance phase follows during the low and zero-interest-rate era of
2009-2021. A partial value recovery begins from 2022 onward. Over the full sample, neither
style dominates unconditionally, and full-sample averages prove inadequate summaries of
the underlying dynamics.

Regime-conditional analysis shows that the mean spread in rising-rate months (0.57% per
month) exceeds that in falling-rate months (0.23% per month) by 0.33 percentage points,
directionally consistent with the equity duration hypothesis. The rising-regime mean is
statistically significant at the five percent level, while the between-regime difference does
not reach conventional significance. Rolling correlation analysis confirms that the spread-
rate relationship is concentrated in episodes of acute rate movement rather than operating
uniformly.

Autocorrelation testing documents a significant lag-1 autocorrelation of 0.266, indicating
short-run momentum. Visual inspection identifies four multi-year clustering episodes
inconsistent with random variation. The findings suggest that the value-growth spread in
European markets is better characterized as a persistent, macroeconomically conditioned
process than as random variation around a stable long-run mean.
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Tamid tutkielma tarkastelee arvo- ja kasvuosakkeiden suhteellista tuottoa Euroopan
osakemarkkinoilla tammikuusta 1995 - joulukuuhun 2025 hyddyntiden kuukausituottoja
Kenneth R. Frenchin tietokannasta sekd Saksan kymmenvuotisten valtionlainojen korkoja
FREDistd. Arvo-kasvu-tuottoero muodostetaan korkean ja matalan book-to-market -
portfolion tuottojen erotuksena ja analysoidaan liukuvilla ikkunoilla, korkoregimeilld sekd
autokorrelaatiotesteilla.

Liukuvan ikkunan analyysi paljastaa kolme vaihetta: alkuvaiheen arvodominanssi
teknologiakuplan purkautuessa, kasvuosakkeiden pitkd dominanssi matalien korkojen
atkana 2009-2021 sekd osittainen arvon elpyminen vuodesta 2022. Koko aineistossa
kumpikaan tyyli ei dominoi, eikd keskiarvo kuvaa dynamiikkaa riittdvésti.

Regiimianalyysi osoittaa, ettd tuottoero on suurempi nousevien korkojen kuukausina (0,57
%) kuin laskevien (0,23 %), erotuksen ollessa 0,33 prosenttiyksikkod, mikéd tukee
duraatiotulkintaa. Nousevan korkoregiimin keskiarvo on tilastollisesti merkitsevd, mutta
regiimien vilinen ero ei ole. Liukuva korrelaatio osoittaa, ettd yhteys keskittyy
voimakkaiden korkoliikkeiden jaksoihin.

Autokorrelaatiotestit osoittavat merkitsevdn lag-1 autokorrelaation (0,266), mikd viittaa
lyhyen aikavilin momentumiin. Visuaalisesti havaitaan useita monivuotisia klustereita,
jotka eivit vastaa satunnaisvaihtelua. Tulokset viittaavat siithen, ettd arvo-kasvu-tuottoero
Euroopassa on paremmin kuvattavissa pysyvdnd, makrotaloudellisesti ehdollisena
prosessina kuin satunnaisvaihteluna pitkédn aikavilin keskiarvon ymparilla.
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1 Introduction

In empirical asset pricing, the distinction between value and growth stocks is typically made
using scaled price measures such as book-to-market, earnings-to-price, or cash-flow-to-price
ratios. Stocks with high fundamental-to-price ratios are generally classified as value stocks,
whereas stocks with low such ratios are classified as growth stocks. Prior research shows
that this distinction reflects broader differences in firms’ valuation profiles and market
expectations: value stocks are commonly associated with relatively weak past fundamentals,
lower valuations, and conditions of relative distress, while growth stocks tend to be linked
to stronger expected future performance and richer valuations (Fama & French 1995;

Lakonishok et al. 1994).

The return differential between these two groups has been a central issue in both academic
research and investment practice for decades. Evidence from international markets shows
that value premiums are not confined to the United States but appear across major regions,
including Europe. At the same time, the relative performance of value and growth has not
been constant over time, as long periods of value outperformance have alternated with
extended phases of growth dominance, highlighting the time-varying nature of style

performance. (Fama & French 2012; Fama & French 2021)

The question of value versus growth has gained renewed interest and relevance in recent
years due to substantial changes in the macroeconomic and monetary environment. After the
global financial crisis, advanced economies experienced an unusually extended period of
exceptionally low interest rates. This period coincided with a phase of strong growth stock
performance relative to value stocks. In contrast, the post-2021 period has shown rising
inflation and higher interest rates, leading to shifts in market conditions and renewed interest
in value-oriented investment strategies. Such developments raise questions about whether
changes in interest rates are systematically linked to the performance of value and growth

stocks relative to each other.

Previous asset pricing research shows that expected returns are not constant over time but
instead vary with changes in discount rates and more broad economic conditions. Time
variation in expected returns is a central feature of financial markets, and fluctuations in

discount rates play a key role in explaining asset price movements. (Cochrane 2011) If



expected returns and risk premia vary across different macroeconomic environments, it is
entirely possible that the relative performance of equity styles may also depend on the current

monetary and interest rate conditions.

One important mechanism through which interest rates may influence style performance
relates to differences in the timing of expected cash flows. Growth stocks derive a larger
share of their value from future earnings, which makes them more vulnerable to changes in
discount rates. Value stocks in contrast tend to generate a greater proportion of their cash
flows in the near term and may therefore be less vulnerable to interest rate changes. This
idea is formalized into the concept of implied equity duration, showing that stocks with
longer-duration cash flows exhibit greater sensitivity to discount rate movements (Dechow
et al. 2004). This perspective suggests that the relative attractiveness of growth and value

stocks could be systematically altered by high- and low-interest rate regimes.

While the existence of a value premium and its time variation are well documented in
literature, less attention has been paid to the behavior of relative performance between value
and growth stocks across varying interest regimes. Much of the existing literature focuses
on unconditional average returns, which may hide important structural patterns. The
dispersion between value and growth valuations, referred to as the value spread, varies
significantly over time and is linked to changes in expected returns (Cohen et al. 2003). Such
findings highlight the importance of analyzing relative performance directly rather than
relying solely on long-run averages. In addition, if periods of value and growth dominance
exhibit persistence or clustering, treating relative returns as random fluctuations around a
constant mean may be misleading. To address this, the present study analyzes the value-
growth return spread using long-horizon rolling windows and examines how its behavior

varies across different interest rate regimes.

1.1 The purpose of the thesis and the research questions

The purpose of the thesis is to analyze how the relative performance of value and growth
stocks evolves over time and whether this performance is associated with different interest
rate environments. Rather than focusing on unconditional average returns, the thesis adopts
a time-series approach and examines the value-growth return spread as the primary objective

of analysis. This approach allows for a more nuanced examination of how relative



performance varies across long investment horizons and changing macroeconomic

conditions.

The thesis aims to investigate whether the dominance between value and growth stocks is
stable or whether it depends on prevailing interest rate regimes, such as periods of falling or
rising interest rates. In addition, the thesis explores whether the value-growth return spread
exhibits temporal structure, such as persistence or cyclical behavior, rather than behaving as
a purely random process. By keeping the focus on long-horizon rolling windows and
regimes, the study seeks to provide descriptive evidence on the dynamics of value and

growth performance in a European context.
Based upon these objectives, the thesis is guided by the following research questions:

e RQI: How does the relative performance of value and growth stocks evolve over

time when analyzed using long-horizon rolling windows?

e RQ2: How do different interest rate regimes influence the value-growth return

spread?

e RQ3: Does the value-growth return spread exhibit persistence or cyclical patterns, or

does it behave in a manner consistent with random variation?

Together, these research questions structure the empirical analysis and allow for a systematic
examination of both long-term trends and short-term dynamics in relative equity style

performance.

1.2 Scope and limitations of the thesis

This thesis is subject to important scope-related considerations and limitations that should
be acknowledged. The analysis included in this thesis is descriptive rather than predictive in
nature. The aim of the study is not to forecast future equity returns, develop investment
strategies, or establish causal relationships between interest rates and equity style
performance. Instead, the focus is set on documenting historical patterns and associations in

the relative performance of value and growth stocks.

The empirical analysis is based on monthly portfolio-level data obtained from established

public data sources. Value and growth returns are sourced from the Kenneth R. French Data



Library, while interest rate data is drawn from publicly available databases. The sample
period in this thesis covers 1995 to 2025, allowing the analysis to span multiple economic
and monetary regimes, including periods of conventional monetary policy, the zero-interest
rate policy (ZIRP) era following the global financial crisis, and the subsequent return of
inflation and higher interest rates in the 2020s. While this long sample period provides a
broad historical perspective, the results remain inherently dependent on the chosen time

period.

In this thesis, interest rates are used as a proxy for broader monetary and macroeconomic
regimes rather than as a comprehensive representation of all economic forces affecting
equity markets. Although changes in interest rates capture important shifts in discount rates
and monetary policy, other relevant macroeconomic variables such as inflation expectations,
economic growth, or fiscal policy, are not modeled explicitly. As a result of these limitations,
observed associations between interest rate regimes and relative equity performance should

not be interpreted as evidence of direct causality.

This study relies on aggregate portfolio definitions of value and growth stocks as provided
by the data source. These definitions are based on standard valuation metrics and are widely
used in academic research. Additionally, changes in accounting standards, market structure,
or other changes in economic valuations may influence the interpretation of value and

growth classifications.

The analysis is conducted over a long historical period that includes multiple monetary
regimes, allowing for a comprehensive examination of changing valuation conditions. The
thesis focuses specifically on the European market in order to examine its unique
institutional and macroeconomic characteristics, and the findings should therefore be
interpreted within this context rather than generalized to other regions or future market

environments.



2 Theoretical background

This chapter presents the theoretical background relevant to the analysis of value and growth
stock performance. The discussion begins with the foundations of asset pricing theory, the
Capital Asset Pricing Model and the Fama-French three- and five-factor models. These
frameworks provide the basis for understanding how risk factors and valuation differences

influence expected returns.

The chapter then reviews the empirical literature on the value premium and competing
explanations for the observed return differences between value and growth stocks. Particular
attention is given to the role of time-varying expected returns and long-horizon risk, which
suggest that the relative performance of value and growth stocks may change across

economic environments.

Finally, the chapter examines how interest rates, inflation and discount rate variation can
affect stock valuations and the sensitivity of value and growth stocks to macroeconomic
conditions. Together, these theoretical perspectives provide the foundation for the empirical

analysis conducted in the following chapters.

2.1 Foundations of asset pricing

Asset pricing theory provides the conceptual framework for understanding how risk is
translated into expected return in financial markets. The central question in asset pricing is
why different assets earn different average returns, and how these differences can be
explained within an equilibrium setting. Early theoretical developments emphasize market
efficiency and systematic risk as primary determinants of expected returns, while subsequent
empirical research highlights the importance of additional risk factors beyond the market
portfolio. Together, these theoretical and empirical advances form the foundation for
analyzing cross-sectional return differences between value and growth stocks. The following
subsections outline the key developments in asset pricing theory that are most relevant for

this thesis.



2.1.1 Efficient markets

The theoretical foundation of asset pricing is based on the efficient market hypothesis
(EMH), which asserts that asset prices reflect all available information. According to Fama
(1970), in an efficient market, prices “fully reflect” available information, implying that
abnormal returns cannot be systematically achieved using publicly available information. If
markets incorporate information efficiently, persistent differences in expected returns across
assets must reflect differences in risk rather than just mispricing. Therefore, return premia
associated with different categories of stocks are generally understood as compensation for
bearing systematic risk. EMH provides a conceptual starting point for understanding why
certain groups of stocks, such as value and growth stocks, may exhibit different expected

returns.

2.1.2 The capital asset pricing model

Sharpe (1964) develops the Capital Asset Pricing Model (CAPM) to formalize the
relationship between systematic risk and expected return: in equilibrium, the expected return
of an asset is linearly related to its covariance with the market portfolio. Sharpe demonstrates
that only non-diversifiable risk, measured by beta, commands a risk premium, while

idiosyncratic risk can be eliminated through diversification.

Lintner (1965) independently derives a similar equilibrium result, showing that the expected
return of a security depends on its systematic risk relative to the market portfolio. In both
cases, total variance is not priced, instead, only covariance with the aggregate market

portfolio determines expected return.

The CAPM therefore predicts a single-factor pricing structure in which cross-sectional
differences in average returns are fully explained by market beta. The model serves as the

baseline from which multifactor asset pricing frameworks subsequently emerged.

Empirical evidence has challenged the sufficiency of the CAPM in explaining cross-
sectional variation in stock returns. Fama & French (1992) demonstrate that beta alone does

not explain average returns once firm characteristics such as size and book-to-market equity



are considered. They report that the relationship between beta and average return becomes

weak when size and book-to-market are included in regression models.

Their results indicate that small-capitalization firms and high book-to-market firms exhibit
higher average returns that are not captured by market beta (Fama & French 1992). These
findings suggest that additional systematic risk factors beyond the market portfolio influence

expected returns.

2.1.3 The Fama-French three-factor model

In response to the empirical shortcomings of the CAPM, Fama & French (1993) propose a
three-factor model that augments the market factor with two additional factors: small minus
big (SMB) and high minus low (HML). The HML factor captures the return differential
between high and low book-to-market stocks, formalizing the value premium within an asset

pricing framework.

Fama & French (1993) demonstrate that the three-factor model explains a substantial portion
of the variation in average returns across portfolios sorted by size and book-to-market equity.
The model treats the value premium as compensation for exposure to systematic risk rather

than as an anomaly.

This multifactor framework establishes the theoretical basis for analyzing the return
differential between value and growth stocks. By modeling value as a priced risk factor, the
three-factor model provides the starting point for evaluating whether the value premium

represents risk compensation or mispricing.

2.1.4 The Fama-French five-factor model

Building on the three-factor framework, Fama & French (2015) propose a five-factor asset
pricing model that adds profitability and investment factors to the original market, size, and
book-to-market specification. The profitability factor (RMW) captures the return differential
between firms with robust and weak operating profitability, and the investment factor
(CMA) captures the differential between firms with conservative and aggressive investment

behavior. In empirical tests, the five-factor model produces lower pricing errors than the



three-factor model across all portfolio groups examined. However, Fama & French (2015)
note that the model's main remaining failure concerns small stocks that invest heavily despite

low profitability, where pricing errors remain substantial.

A notable finding for the present study is that, in the sample examined by Fama & French
(2015), the HML factor appears statistically redundant once profitability and investment are
controlled for. In other words, after the addition of profitability and investment factors, HML

no longer adds much explanatory power for average returns in their tests.

This does not, however, invalidate the use of book-to-market-sorted portfolios as the
empirical object of analysis in this study. The return differential between high and low book-
to-market portfolios remains a well-defined and widely studied measure of relative style
performance. The present study examines this spread descriptively rather than testing it as a
formal pricing factor, so the five-factor redundancy finding does not affect the empirical

approach.

2.2 Return patterns and competing explanations

The value premium is one of the most important empirical findings in asset pricing and has
generated competing explanations in the literature. Some studies interpret the superior
average returns of value stocks as compensation for exposure to systematic risk, while others
emphasize investor biases and persistent mispricing. For the purposes of this thesis, these
alternative perspectives are important because they imply that the relative performance of
value and growth stocks may depend on changing macroeconomic and valuation conditions

rather than remaining constant over time.

2.2.1 The value premium in cross-sectional returns

A central empirical finding motivating the value-growth distinction is that firms with high
ratios of book equity to market equity (value stocks) earn higher average returns than firms
with low book-to-market ratios (growth stocks). Fama & French (1992) show that book-to-
market equity and firm size capture cross-sectional variation in average stock returns that is

not explained by market beta. Specifically, they report that average returns increase with



book-to-market equity and decrease with firm size, and that the explanatory power of beta

is substantially reduced once these characteristics are included in regression models.

Building on these findings, Fama & French (1993) construct factor-mimicking portfolios
that capture the return differential between high and low book-to-market stocks (HML) and
between small and large firms (SMB). They demonstrate that these factors explain a large
fraction of the variation in average returns across portfolios sorted on size and book-to-

market equity, thereby embedding the value premium within a multifactor risk model.

Further analysis connects the value premium to differences in firms’ underlying economic
fundamentals. Fama & French (1995) examine the behavior of earnings and find that high
book-to-market firms tend to have persistently weak profitability, while low book-to-market
firms display stronger earnings performance. They interpret this pattern as broadly consistent
with a risk-based explanation, though Fama & French (1995) also note that the BE/ME
factors in earnings do not directly reproduce the corresponding factors in returns. This
evidence supports the view that higher expected returns on value stocks may reflect

compensation for risks associated with adverse economic conditions.

These results establish the empirical robustness of the value premium and provide a risk-
based framework in which differences between value and growth stocks reflect exposure to

systematic risk factors rather than mispricing.

2.2.2 Behavioral and mispricing-based explanations

An alternative interpretation of the value premium emphasizes systematic investor biases.
Lakonishok et al. (1994) argue that value strategies earn superior returns because investors
extrapolate past growth too far into the future and become overly pessimistic about firms
with poor recent performance. They show that portfolios formed on low valuation multiples
outperform glamour stocks and that this outperformance is not accompanied by higher

traditional measures of risk, such as beta or volatility.

In their analysis, the higher returns of value stocks are attributed to investor overreaction and
biased expectations rather than compensation for systematic risk. They document that value
stocks do not seem to exhibit inferior earnings or higher fundamental risk that would justify

large return premia in equilibrium models. (Lakonishok et al. 1994)
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Daniel & Titman (1997) further investigate whether returns associated with the Fama-French
factors are driven by covariance with risk factors or by firm characteristics themselves. They
find that portfolios formed on characteristics such as book-to-market exhibit return patterns
that are not fully explained by exposure to the HML factor. Their evidence suggests that
characteristics, rather than covariances with factor-mimicking portfolios, play a central role

in explaining average returns.

These findings challenge purely risk-based interpretations of the value premium and support
models in which mispricing, driven by systematic behavioral biases, contributes to observed

return differentials.

The evidence from Daniel and Titman (1997) in favor of the characteristics model has not
gone uncontested. Davis et al. (2000) replicate and extend the triple-sorting methodology of
Daniel and Titman (1997) over a substantially longer 68-year sample period covering July
1929 to June 1997. Their primary finding is that the results favoring the characteristics model
are specific to the relatively short 20.5-year period studied by Daniel and Titman (1997). In
the full 68-year tests, the intercept in the key arbitrage portfolio regression is -0.06 percent
per month with a t-statistic of -0.83, a result that is fully consistent with the three-factor risk

model and provides no statistical support for the characteristics model.

Further, Davis et al. (2000) note that over the full sample the risk model overpredicts the
arbitrage portfolio return by only 6 basis points per month, while the characteristics model
underpredicts it by 12 basis points per month, indicating that the risk model provides a more

accurate description of average returns over the extended period.

The conclusion that Davis et al. (2000) draw is that the rejection of the risk model in favor
of the characteristics model is an artifact of the short sample and does not survive when
tested with greater statistical power. These findings do not definitively resolve the
underlying theoretical debate, as the competing explanations for the value premium remain
active in the literature. They do, however, indicate that an interpretation in which the value
premium reflects systematic risk compensation is more consistent with the long-run evidence

than one relying entirely on mispricing and investor characteristics.
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2.2.3 The value spread and time variation

While the value premium is often discussed in terms of average return differences between
value and growth stocks, an equally important concept is the value spread, that is, the
difference in valuation ratios between value and growth firms. Cohen et al. (2003) note that
the expected return on a value-minus-growth strategy is atypically high when the value

spread is wide and the market is cheap.

This idea is important because it links cross-sectional valuation differences to time variation
in relative style performance. Cohen et al. (2003) argue that because their decomposition
results are broadly stable through time, it is reasonable to expect that the premium on a value-
minus-growth portfolio will vary as the value spread changes. Their empirical evidence
supports that conjecture: when the value spread is wider, the expected return on the value-

minus-growth strategy is higher.

At the same time, their analysis shows that differences in book-to-market ratios cannot be
interpreted purely as differences in expected returns. Cohen et al. (2003) emphasize that
book-to-market ratios reflect both expected stock returns and expected cash-flow growth or
profitability. Using a present-value framework, they show that approximately 20 to 25
percent of the unconditional cross-sectional variance in log book-to-market ratios is
explained by expected 15-year stock returns, while approximately 75 to 80 percent is
attributable to expected future profitability and the persistence of book-to-market ratios over
time, with profitability accounting for roughly 58 percent and persistence for the remaining

26 percent at the 15-year horizon.

This result implies that the distinction between value and growth stocks reflects not only
differences in expected returns, but also differences in firms’ underlying profitability and
valuation persistence. At the same time, the evidence that a wider value spread predicts
stronger future value-minus-growth returns suggests that relative style performance is not

constant across time, but varies with prevailing valuation conditions.
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2.2.4 Relative valuation and time-varying factor returns

An additional perspective on time variation in the value premium emphasizes the role of
changing relative valuations. Arnott et al. (2016) argue that historical factor returns can be
decomposed into a more persistent structural component and a transitory component driven
by changes in relative valuation levels. In this view, a factor strategy that becomes
progressively more expensive relative to the market may display strong historical returns
that partly reflect valuation expansion rather than a fully repeatable source of

outperformance.

Applied to the Fama-French value factor, Arnott et al. (2016) document a close relationship
between cumulative value-factor performance and changes in the relative price-to-book
valuation of value stocks versus growth stocks over the period January 1967 to September
2015. Periods in which value becomes relatively more expensive tend to coincide with strong
value-factor performance, while periods in which value becomes relatively cheaper tend to
coincide with weak performance. This suggests that observed value returns can be
meaningfully affected by changing valuation conditions rather than only by a stable long-

run premium.

At the same time, Arnott et al. (2016) report that the value factor retains a positive annualized
return of 3.12 percent after removing the contribution of valuation change. This indicates
that valuation dynamics do not fully account for historical value returns, even if they
materially affect performance over specific subperiods. For the present thesis, the main
implication is methodological: if value-growth performance is partly shaped by extended
shifts in relative valuations, then full-sample averages alone may obscure important temporal
variation. This supports the use of rolling-window analysis when examining the evolution

of the value-growth return spread.

2.2.5 Implications for value and growth analysis

The coexistence of risk-based and behavioral explanations implies that the return differential

between value and growth stocks should not be interpreted solely through unconditional
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average returns. If the value premium reflects systematic risk, then the relative performance
of value and growth stocks may vary with macroeconomic conditions and changes in
required returns. If, instead, the premium partly reflects mispricing, then relative

performance may also depend on shifts in investor expectations and valuation conditions.

Taken together, these perspectives suggest that value and growth should be analyzed in a
framework that allows relative performance to vary over time rather than assuming a
constant spread between the two styles. This motivates a closer examination of discount-rate
variation, interest-rate environments, and the mechanisms through which macroeconomic

conditions may affect style performance.

2.3 Long-horizon risk and time-varying expected returns

Asset pricing research has increasingly emphasized that expected returns and valuation ratios
vary over time rather than remaining constant across economic environments. Bansal &
Yaron (2004) argue that asset prices are affected by both persistent changes in long-run
growth prospects and fluctuations in economic uncertainty. In their framework, consumption
and dividend growth contain a small persistent predictable component as well as time-
varying volatility, and these dynamics help explain observed variation in the equity

premium, the risk-free rate, and price-dividend ratios.

This perspective is relevant for the present research because it implies that the relative
performance of equity styles may also vary over time as macroeconomic conditions and

discount rates change.

2.3.1 Long-run risk as a source of asset price variation

A central idea in the long-run risk framework is that even small persistent changes in
expected growth can have large effects on asset prices. Bansal & Yaron (2004) show that
persistence in expected growth prospects matter because news about future expected growth
affects both the volatility of the price-dividend ratio and the risk premium on assets. In their

model, news regarding long-run growth leads to substantial movements in price-dividend
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ratios and equity returns because it changes expectations about the future stream of cash

flows.

The model also emphasizes the role of macroeconomic uncertainty. To generate time-
varying risk premia, Bansal and Yaron (2004) allow the conditional volatility of
consumption growth to fluctuate over time. They show that increases in economic
uncertainty lower asset prices and carry a positive risk premium, implying that fluctuations

in uncertainty influence both valuations and expected returns.

An important implication is that long-horizon asset pricing cannot be understood solely
through models with independently and identically distributed growth rates. Bansal and
Yaron (2004) argue that although a small persistent component in growth may be difficult
to distinguish econometrically from an independent and identically distributed process in
finite samples, the asset-pricing implications of the two specifications are very different.
This suggests that part of the variation in the value-growth return spread may be associated
with persistent changes in macroeconomic expectations rather than purely short-term

fluctuations.

2.3.2 Time-varying expected returns and valuation ratios

The long-run risk framework also provides a theoretical explanation for why expected
returns and valuation ratios vary over time. Bansal and Yaron (2004) explicitly note that
dividend yields predict long-horizon equity returns and that return volatility is time-varying.
In their model, this time variation arises because changes in expected growth and economic

uncertainty alter the discount rates investors apply to future cash flows.

More specifically, persistent expected growth influences the price-dividend ratio because
higher long-run growth prospects raise equity prices, while higher economic uncertainty
lowers them. As a result, valuation ratios reflect changing expectations about both future
cash flows and required returns. (Bansal & Yaron 2004) This implies that observed
movements in asset prices are not solely the result of changing fundamentals in the narrow

sense, but also of changes in discount rates across macroeconomic environments.

This insight is important for analyzing value and growth stocks. If expected returns vary

over time, then the relative performance of value and growth strategies may also vary with
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macroeconomic conditions. Lettau & Wachter (2007) further show that firms differ in the
timing of their cash flows, with growth firms behaving like high-duration assets and value

firms like low-duration assets.

Taken together, these perspectives suggest that long-horizon variation in discount rates may
affect value and growth stocks differently, providing a theoretical basis for examining the

value-growth return spread across time and across interest-rate environments.

2.4 Value and growth stocks in different interest rate environments

The relationship between value and growth performance becomes particularly important
when stock valuations are analyzed in changing interest-rate environments. If value and
growth firms differ in the timing of their expected cash flows and in their sensitivity to
discount-rate movements, then shifts in interest rates may systematically influence the return
spread between the two styles. The following subsections examine this issue through the
definitions of value and growth portfolios, the concept of equity duration, variation in

discount rates, and the role of inflation and interest rates in stock valuation.

2.4.1 Definition of value and growth portfolios

In empirical asset pricing research, value and growth stocks are typically defined using
valuation ratios that capture the relationship between a firm’s market price and its underlying
fundamentals. One of the most commonly used measures is the book-to-market ratio, which
compares the book value of equity to the market value of equity. Firms with high book-to-
market ratios are generally classified as value stocks, while firms with low book-to-market

ratios are classified as growth stocks. (Fama & French 1992)

The book-to-market ratio has become the standard metric for identifying value and growth
stocks in empirical finance. Value and growth portfolios are commonly constructed by
sorting firms according to their book-to-market ratios. Stocks with the highest book-to-
market ratios are grouped into value portfolios, while stocks with the lowest book-to-market

ratios form growth portfolios. This methodology is widely used in empirical asset pricing
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studies because it provides a systematic and replicable method for distinguishing between

different equity styles.

2.4.2 Equity duration and interest rate sensitivity

An important theoretical link between interest rate changes and the relative performance of
value and growth stocks is provided by the concept of equity duration. Duration is a well-
established risk characteristic in fixed-income analysis, where it captures the timing of
expected cash flows and the sensitivity of asset prices to changes in discount rates. Dechow
et al. (2004) extend this idea to equities and argue that equity duration provides a
theoretically grounded way to measure risk based on the timing of expected cash
distributions. Because equity cash flows are uncertain and potentially infinite, they construct
a measure of implied equity duration by forecasting cash flows over a finite horizon and
representing the remaining value through a terminal component implied by the current stock

price.

This framework has direct implications for the distinction between value and growth stocks.
Lettau and Wachter (2007) model firms as long-lived assets distinguished by the timing of
their cash flows. Firms with cash flows weighted more heavily toward the distant future have
high price ratios, whereas firms with cash flows concentrated more in the present have low
price ratios. In this setting, growth firms behave like high-duration assets, while value firms

resemble low-duration assets.

Dechow et al. (2004) further show that implied equity duration is closely related to common
valuation ratios. In particular, they document a negative relation between duration and both
the earnings-to-price ratio and the book-to-market ratio, implying that firms with low book-
to-market ratios tend to have longer duration. They therefore conclude that book-to-market

can be interpreted as a crude proxy for equity duration.

The risk implications of this perspective are important for the present research. Dechow et
al. (2004) report that stock price volatility and stock beta are positively correlated with equity
duration, indicating that longer-duration equities are more exposed to movements in required

returns.
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Taken together, these findings suggest that value and growth stocks differ systematically in
their sensitivity to discount-rate changes. Because growth firms derive a larger share of their
value from distant future cash flows, their valuations should respond more strongly to
changes in required returns and interest rates. Value firms, by contrast, depend relatively
more on near-term cash flows and should therefore be less sensitive to such changes. This
provides a clear theoretical basis for examining whether changes in interest-rate

environments are associated with changes in the value-growth return spread.

2.4.3 Discount rate variation and stock valuation

Asset pricing theory implies that stock prices depend on both expected future cash flows and
the rates used to discount those cash flows. Campbell & Shiller (1988) develop a dividend-
ratio model in which the dividend-price ratio is linked to expectations about future one-
period discount rates and future one-period dividend growth rates. In their framework, the
dividend-price ratio can therefore be interpreted both as reflecting expectations about future

dividends and as reflecting the rate at which those dividends are discounted to today’s price.

This perspective is important because it shows that changes in valuation ratios should not be
interpreted solely as changes in cash-flow expectations. Campbell and Shiller (1988) argue
that the log dividend-price ratio should be viewed as an optimal linear forecaster of the
present value of future dividend growth rates and discount rates, which means that valuation

ratios contain information about both components rather than only one of them.

More specifically, Campbell and Shiller (1988) describe their model as a dynamic version
of the Gordon model, in which the dividend-price ratio is related to predictable changes in
discount rates and dividend growth rates over time rather than assuming a constant discount
rate and constant growth forever. They also show that the dividend-ratio model can be
written as an expected discounted value of future “growth-adjusted discount rates,” thereby
formalizing the idea that stock valuation reflects the joint effect of required returns and

expected dividend growth.

The broader asset-pricing literature reinforces the importance of time-varying discount rates.
Bansal and Yaron (2004) argue that asset prices are influenced by both persistent changes in

long-run growth prospects and fluctuations in economic uncertainty. In their framework,
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better long-run growth prospects raise equity prices, whereas increases in economic
uncertainty lower asset prices by increasing required risk premia and reducing valuation
ratios. They also show that dividend yields predict long-horizon equity returns and that
return volatility is time-varying, which supports the view that discount rates vary across

macroeconomic environments rather than remaining constant over time.

For the present research, the key implication is that stock valuations can change even when
the expected path of cash flows is not the only moving component. Variation in required
returns and discount rates can itself generate substantial movements in valuation ratios over
time. Since value and growth stocks differ in the timing of their expected cash flows, this
discount-rate variation should not affect the two styles symmetrically. This provides the
theoretical basis for examining whether changes in valuation conditions are associated with

changes in the value-growth return spread over time.

2.4.4 Inflation, interest rates and stock valuation

Macroeconomic conditions, particularly inflation and interest rates, have long been
recognized as important determinants of stock market valuation. Campbell & Vuolteenaho
(2004) examine this relationship by analyzing how inflation influences stock prices and
dividend yields. In practical valuation frameworks, equity yields are often compared with
government bond yields. According to the so-called Fed model, a practitioner heuristic
examined by Campbell & Vuolteenaho (2004), stock and bonds compete for investors’
capital. When bond yields increase, equity yields must also rise in order to maintain
competitiveness relative to fixed-income assets. Since nominal bond yields are largely
influenced by inflation expectations, this framework implies a close relationship between

inflation and stock market valuation.

Empirical evidence supports the existence of such a relationship. Campbell and Vuolteenaho
(2004) show that inflation and measures of equity risk premium explain a substantial
proportion of the variation in the dividend-price ratio over time. Historical patterns in equity
valuations further illustrate this connection. For example, rising inflation during the 1960s
and 1970s coincided with depressed stock prices, while declining inflation in the late

twentieth century was associated with increasing equity valuations.
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However, the authors argue that the simple Fed model interpretation is theoretically
problematic. In the Gordon growth model, the dividend-price ratio is determined by the
difference between the discount rate and the expected growth rate of dividends. Since both
the discount rate and dividend growth should be affected similarly by inflation in nominal
terms, inflation alone should not systematically influence equity valuations in a rational

framework. (Campbell & Vuolteenaho 2004)

To explain the empirical relationship between inflation and stock prices, several alternative
mechanisms have been proposed. One possibility is that inflation reduces real economic
growth and corporate profitability, thereby lowering expected dividend growth. Another
possibility is that inflation increases macroeconomic uncertainty or investor risk aversion,

which raises the required equity risk premium. (Campbell & Vuolteenaho 2004)

A third explanation emphasizes behavioral factors. Modigliani & Cohn (1979) propose that
investors suffer from inflation illusion, meaning that they fail to properly adjust expectations
of nominal dividend growth when inflation changes. As a result, investors may apply higher
nominal discount rates while leaving expected dividend growth unchanged, leading to

undervaluation of stocks during periods of high inflation.

This literature highlights the complex relationship between inflation, discount rates and
stock valuations. Since changes in inflation and interest rates affect the discount rate applied
to future cash flows, they may also influence the relative valuation of different equity styles.
In particular, stocks whose value depends heavily on distant future earnings may be more

sensitive to macroeconomic changes in discount rates.

2.5 Summary and implications for analysis

The theoretical framework presented in this chapter highlights several mechanisms through
which the relative performance of value and growth stocks may vary over time. Asset pricing
theory provides the foundations for understanding expected returns and valuation
differences, while the value premium literature documents systematic return differences
between value and growth firms. Long-horizon asset pricing models further emphasize that
expected returns and discount rates vary with macroeconomic conditions. Finally,

differences in equity duration and discount-rate sensitivity suggest that value and growth
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stocks may respond differently to changes in interest rate environments. Together, these

theoretical perspectives motivate the empirical analysis conducted in the following chapter.
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3 Methodology

This chapter describes the research design, data sources, variable construction, and statistical
methods employed in the empirical analysis. Each section documents the decisions made
and the reasoning behind them, providing a basis for replication and critical evaluation of

the results.

3.1 Research design

This study adopts a quantitative empirical research design examining the time-series
behavior of the return spread between value and growth equity portfolios and its relationship
with prevailing interest rate conditions in Europe. The analysis is descriptive rather than
predictive: the objective is to document historical patterns and associations rather than to

forecast returns or establish causal relationships.

Three research questions guide the empirical analysis. The first examines how relative value
and growth performance evolves over long-horizon rolling windows. The second asks
whether different interest rate regimes are associated with different magnitudes or signs of
the value-growth spread. The third asks whether the spread exhibits temporal persistence or
cyclical patterning. Together they call for a combination of rolling window analysis, regime-
conditional comparison of means, and autocorrelation testing applied to the same underlying
return spread series. The empirical analysis covers January 1995 to December 2025, yielding

372 monthly observations.

3.2 Data sources and collection

The empirical analysis draws on two primary data sources: equity portfolio return data from
the Kenneth R. French Data Library and interest rate data from the Federal Reserve Bank of

St. Louis. The following subsections describe each source in detail.
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3.2.1 Equity portfolio return data

Monthly equity return data are obtained from the Kenneth R. French Data Library. The
specific dataset is the Europe 6 Portfolios formed on size and book-to-market equity, value-
weighted monthly returns. The dataset provides returns for six portfolios constructed at the
intersection of two size groups and three book-to-market groups: SMALL LoBM, ME1
BM2, SMALL HiBM, BIG LoBM, ME2 BM2, and BIG HiBM. These labels are used
directly in the variable construction described in Section 3.4.1. The dataset covers July 1990
through December 2025, and after restricting to the sample period, 372 monthly observations
are available with no missing values. European portfolio data are used to maintain

consistency with the European interest rate variable.

3.2.2 Interest rate data

Monthly interest rate data are obtained from the Federal Reserve Bank of St. Louis (FRED),
series IRLTLTOIDEMI156N, representing the monthly average yield on German ten-year
government bonds (OECD 2026). The German ten-year Bund yield is selected over short-
term ECB policy rates because the equity duration framework predicts that long-duration
assets such as growth stocks are sensitive to long-term discount rates rather than short-term
policy rates. It is also available continuously from January 1995, whereas ECB policy rate
data only begin in January 1999, which would exclude the high-yield convergence period of
the mid-to-late 1990s.

3.3 Sample period

The sample period runs from January 1995 to December 2025, covering 372 monthly
observations. The start date is determined by the requirement that a full ten-year rolling
window is computable from the beginning of the analysis, and the end date reflects the most

recent available data at the time of writing.



23

3.4 Variable construction

Two primary variables are constructed from the raw data: the monthly value-growth return
spread, which serves as the main dependent variable throughout the analysis, and the German
ten-year Bund yield, which is used for interest rate regime classification. The construction

of each is described below.

3.4.1 The value-growth return spread

The primary variable is the monthly value-growth return spread. The composite value
portfolio is the simple average of monthly returns on the SMALL HiBM and BIG HiBM
portfolios, and the composite growth portfolio is the simple average of returns on the
SMALL LoBM and BIG LoBM portfolios. The two middle book-to-market portfolios are
excluded. The monthly spread is computed as the value composite return minus the growth
composite return, following the logic of the HML factor in Fama and French (1993). A
positive spread indicates value outperformance, and a negative value indicates growth

outperformance.

3.4.2 The interest rate variable

The interest rate variable is the monthly German ten-year Bund yield expressed in percent
per annum. No transformation is applied for regime classification purposes. For the rolling
correlation analysis in Section 3.6.2, the twelve-month change in the yield is used as a

measure of the direction and magnitude of the rate environment.

3.5 Rolling window analysis

To address RQ1, the study computes a rolling mean of the monthly value-growth spread
using windows of 120 months, corresponding to ten calendar years. For each window, the
average spread across all 120 months is computed, and the window is then advanced forward
by one month and the process repeated. A ten-year window is long enough to average across

short-run noise while remaining short enough to capture meaningful shifts across
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macroeconomic regimes within the sample. The calculation produces 253 observations, with
the first window covering January 1995 through December 2004 and the last covering
January 2016 through December 2025.

As a supplementary measure, a three-year rolling mean is also computed to capture higher-

frequency variation not visible in the ten-year series.

3.6 Interest rate regime classification

To examine whether the value-growth return spread differs systematically across monetary
environments, the sample period is divided into interest rate regimes based on the direction
of change in the German ten-year Bund yield. The regime definition and the regime-

conditional analysis procedure are described in the following subsections.

3.6.1 Regime definition

To address Research Question 2, each month from January 1996 onwards is classified into
an interest rate regime based on the twelve-month change in the German ten-year Bund yield,
computed as the difference between the current month’s yield and the yield twelve months
earlier. A month is classified as a Rising regime month if this difference is positive and as a
Falling regime month if it is negative. The twelve-month horizon is used in preference to
shorter intervals because month-to-month yield changes are subject to considerable noise
that does not reflect meaningful shifts in the monetary environment. Because the twelve-
month change requires twelve prior observations, regime classification commences in
January 1996, leaving the first twelve months without a regime assignment and reducing the
effective sample for regime-conditional analysis to 360 months. Applying this rule produces

145 Rising regime months and 215 Falling regime months.

3.6.2 Regime conditional analysis

For each regime, descriptive statistics for the monthly spread are computed including the
mean, standard deviation, minimum, and maximum. To assess whether the mean spread

within each regime is statistically distinguishable from zero, a one-sample t-test is applied
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to each regime separately. An independent-samples t-test is then conducted to assess whether
the mean spread differs between the two regimes. As a supplementary visual tool, the rolling
twelve-month correlation between the monthly spread and the contemporaneous twelve-
month yield change is plotted over time to provide a more continuous picture of the spread-

rate relationship.

3.7 Autocorrelation and persistence analysis

To address RQ3, the study analyzes the autocorrelation structure of the monthly spread
series. The primary test is the Ljung-Box portmanteau test, which evaluates the joint
hypothesis that all autocorrelations up to a specified lag are simultaneously zero (Ljung &
Box 1978). The test is applied at lags 1, 6, and 12, providing evidence on short-horizon
persistence, medium-horizon persistence, and potential annual cyclicality respectively. A
significant result at lag 1 would indicate that a month of value outperformance tends to be
followed by another, consistent with short-run clustering. A significant result at lag 12 would

suggest that the spread repeats its pattern on an approximately annual cycle.

Individual autocorrelation coefficients at lags 1 through 24 are also presented in a
correlogram with Bartlett’s approximate 95 percent confidence bands. A three-year rolling
mean is plotted as a supplementary tool, with extended periods of consistently positive or
negative values interpreted as evidence of clustering inconsistent with purely random
variation. Given the high volatility of the spread relative to its mean, the autocorrelation

analysis is treated as descriptive pattern recognition rather than a definitive statistical test.

3.8 Descriptive and summary statistics

Prior to the main analyses, descriptive statistics are computed for both primary variables.
For the monthly value-growth spread these include the mean, median, standard deviation,
minimum, maximum, skewness, and excess kurtosis. For the German ten-year Bund yield,
the same statistics are computed and the series is presented graphically to illustrate the

interest rate backdrop of the analysis.
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3.9 Robustness check

Two robustness checks are conducted. The first repeats the rolling window analysis using
five-year and seven-year windows alongside the primary ten-year window, to verify that the
qualitative patterns identified are not an artifact of the specific window length. The second
repeats the regime classification using six-month and twenty-four-month yield changes
alongside the primary twelve-month measure, to assess whether the regime-conditional

results are sensitive to the differencing interval chosen.

3.10 Limitations

Several limitations of the methodology should be acknowledged before proceeding to the

empirical results.

First, the analysis is descriptive rather than causal. The regime-conditional comparisons
document associations between the interest rate environment and the value-growth spread
but cannot establish that changes in interest rates cause changes in relative equity style
performance. Other macroeconomic variables that co-vary with interest rates, including
economic growth expectations, credit conditions, and investor risk appetite, may be
responsible for the observed patterns, or may mediate the relationship between rates and
style performance. The interest rate variable is used as a proxy for the broader monetary

environment rather than as a single causal driver.

Second, the portfolio data rely on the construction methodology of the Kenneth R. French
Data Library, which uses book-to-market equity as the sole criterion for value and growth
classification. Alternative classification approaches, such as earnings yield, price-to-cash-
flow, or composite valuation scores, might yield different results. Changes in accounting
standards and in the composition of European equity markets over the 1995 to 2025 period

may also affect the comparability of book-to-market ratios across the sample.

Third, the interest rate regime classification imposes a binary Rising/Falling structure on
what is in practice a continuous and noisy variable. The twelve-month change in the Bund
yield does not distinguish between the beginning and end of a rate cycle, between large and

small rate movements, or between regimes driven by monetary policy decisions and those
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driven by market-determined risk premia. The simplified binary classification is adopted in
the interest of transparency and replicability, but it necessarily abstracts from the richness of

the actual interest rate dynamics over the sample period.

Fourth, the sample period, while covering 372 months and multiple interest rate cycles,
contains only one complete and sharp tightening episode (2022 to 2023) within the modern
European monetary framework. The statistical power available for characterizing the
behavior of the spread in a high-rate, rising-rate environment is therefore limited relative to
the much longer falling-rate period that dominates the sample. Results for the Rising regime

should accordingly be interpreted with appropriate caution.

Fifth, the findings are specific to European equity markets and to the 1995 to 2025 time
period. They may not generalize to other geographical regions, to different portfolio

construction methodologies, or to future market environments
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4 Results

This chapter presents the empirical results of the analysis in four stages. Section 4.1 reports
descriptive statistics for the primary variables over the full sample. Section 4.2 addresses
RQ1 by documenting how the value-growth return spread evolves across long-horizon
rolling windows. Section 4.3 addresses RQ2 by classifying months into interest rate regimes
and examining whether regime membership is associated with systematically different
spread behavior. Section 4.4 addresses RQ3 by testing for autocorrelation and clustering in
the monthly spread series. Section 4.5 presents robustness checks for the main

methodological choices made in the preceding sections.

4.1 Descriptive statistics

Before proceeding to the three research questions, this section presents summary statistics
for the primary variables over the full January 1995 to December 2025 sample. Table 1
reports the mean, median, standard deviation, minimum, maximum, and skewness for the
monthly value-growth return spread, the underlying value and growth composites, and the

German ten-year Bund yield.

Table 1: Primary Variables

Variable N Mean Median SD Min Max Skew  Ex. Kurtosis
Value-Growth Spread (% / month) 372 0.341 0.383 2.728 -11.295 12.090 0.285 3.109
Value composite return (% / month) 372 0.963 1.335 5.481 -25.980 23.270 -0.605 3.081
Growth composite return (% / month) 372 0.622 0.918 5.012 -22.455 13.540 -0.615 1.532
German 10Y Bund yield (% p.a.) 372 2.823 3.054 2.057 -0.649 7.596 0.006 -0.988

Over the full sample, the value composite earns an average monthly return of 0.96 percent
and the growth composite earns 0.62 percent, yielding a mean spread of 0.34 percent per
month in favor of value. The sample median of 0.38 percent is close to the mean, suggesting
that the central tendency of the distribution is not driven by a small number of outlier months.
The standard deviation of 2.73 percent per month is approximately eight times the mean,
indicating that the spread is highly volatile relative to its average value. This disproportion
is a recurring feature of the value premium literature and is directly relevant to the

interpretation of statistical tests throughout this chapter: given the volatility of the spread,
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even economically meaningful differences in means may fail to achieve conventional levels

of statistical significance in samples of this size.

The spread distribution exhibits mild positive skewness (0.29) and excess kurtosis of 3.11,
indicating that the distribution has somewhat heavier tails than a normal distribution, with a
modest tendency for positive outlier months to be larger in magnitude than negative outlier
months. The maximum monthly spread of 12.09 percent was recorded in January 2022,
coinciding with the onset of the tightening cycle as long-term yields began rising sharply
from negative levels. The minimum spread of -11.30 percent occurred in March 2020, during
the acute market dislocation of the COVID-19 crisis. These extreme observations reflect the

acute dislocations of that period rather than systematic regime-level behavior.

The German ten-year Bund yield exhibits a sample mean of 2.82 percent per annum and a
median of 3.05 percent. The near-zero skewness (0.01) reflects the sample's encompassing
of both the declining rate environment of the 1995-2021 period and the sharp rise of 2022-
2023. The negative excess kurtosis of -0.99 indicates thinner tails than a normal distribution,
consistent with the gradual, sustained movement of yields over long interest rate cycles

rather than sudden discrete jumps.

4.2 Rolling window analysis of value-growth performance

RQ1 asks how the relative performance of value and growth stocks evolves over time when
examined through long-horizon rolling windows. Figure 1 presents the monthly value-

growth spread alongside the 36-month and 120-month rolling means over the full sample.

Value-Growth Return Spread and Rolling Averages
Europe, January 1995 - December 2025

Value-Growth Spread and Rolling Means

Monthly spread
10 4 — 3-year rolling mean
=== ]0-year rolling mean (primary)

Return spread (% / month)
o

1995 2000 2005 2010 2015 2020 2025

Figure 1: Value-growth return spread and rolling averages
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The ten-year rolling mean ranges from a peak of 1.15 percent per month to a trough of -0.48
percent per month, confirming that the balance of performance between value and growth
stocks has shifted substantially across the sample. Over the 253 ten-year windows that can
be computed within the sample, the rolling mean is positive in 136 (53.8 percent) and
negative in 117 (46.2 percent), indicating that neither style dominates unconditionally over
long investment horizons. These figures do not support an interpretation of a stable,
uniformly positive value premium over the modern European data period. Instead, they are
consistent with the Fama & French (2021) finding that the realized value premium has been

substantially weaker in the post-1991 period than in earlier decades.

The ten-year rolling mean first becomes observable in December 2004, when a full 120-
month window covering January 1995 through December 2004 is available, with a value of
0.81 percent per month. The first phase is therefore defined by the observable rolling mean
series rather than the underlying data alone, and spans from this first observation in
December 2004 to approximately early 2011, during which the rolling mean is consistently
positive and generally rising. It peaks at 1.15 percent per month in March 2010,
corresponding to the window April 2000 through March 2010, a period dominated by the
strong value outperformance that followed the unwinding of the late-1990s technology
boom. During the dot-com bust of 2000-2002, growth stocks experienced a sharp reversal
from historically elevated valuations, and value stocks substantially outperformed through
the subsequent recovery. The prolonged value outperformance visible in these early
windows is consistent with the theoretical mechanism described by Arnott et al. (2016): as
growth stock valuations normalized toward fundamental values after the technology bubble,
the structural component of the value premium was augmented by a valuation change

component as growth stocks became relatively cheaper.

The second phase, spanning approximately 2011 to 2020, is characterized by a prolonged
and monotonic decline in the ten-year rolling mean from its peak to negative territory. The
transition into negative values begins as the rolling windows incorporate the post-financial-
crisis years of 2009-2016, during which growth stocks consistently outperformed value
stocks in a low-interest rate environment. By December 2017 the ten-year rolling mean had
declined to -0.14 percent per month, and it continued falling through the end of Phase 2 and
into the following period. The overall trough of -0.48 percent per month was not reached

until October 2020, as the rolling windows progressively incorporated the extended growth-
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dominant years of 2018-2020 while simultaneously excluding the value-dominant post-dot-
com period at the front end. This extended regime of growth dominance coincides precisely
with the sustained decline in European long-term yields documented in Figure 2, a pattern

that anticipates the regime analysis addressed in Section 4.3.

German 10-Year Government Bond Yield, 1995-2025
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Figure 2: German 10-year government bond yield

The third phase runs from approximately 2021 to 2025, during which the ten-year rolling
mean transitions from its sample trough to a partial recovery. From this trough the rolling
mean begins a gradual recovery, crossing above zero for the first time since January 2015 in
November 2024, and ending the sample at 0.36 percent per month in December 2025. The
recovery reflects the incorporation of the strong value outperformance of 2022-2023 into the
rolling windows. However, because the December 2025 window covers January 2016
through December 2025, it still includes the heavily growth-dominant years of 2018-2020,
which limits the pace of recovery and keeps the rolling mean well below the levels observed

in Phase 1.

The three-year rolling mean, shown in Figure 1 for comparison, captures shorter-duration
variation within these broader phases, though it is considerably noisier than the ten-year
series and oscillates across zero frequently during transition periods. The three-year measure
is consistently positive from December 1997 through the end of 2008, with the exception of
the year 2000, when growth stocks briefly dominated at the peak of the technology boom
and 10 of 12 monthly values fell below zero. From 2009 onward the three-year mean
deteriorates, spending the majority of the 2009-2022 period below zero: during 2012-2013
and 2016-2017 it is negative for all 12 months of each year, and in 2020-2021 it reaches its
deepest negative readings, averaging -0.86 and -0.78 percent per month respectively. The

three-year mean turns consistently positive from October 2022 onward, ending the sample
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at 1.06 percent per month in December 2025. These extended episodes of persistent positive
or negative values are visible as evidence of performance clustering and are examined

formally in Section 4.4.

The rolling window analysis supports a descriptive characterization of value-growth relative
performance as exhibiting long, sustained episodes of dominance by one style, followed by
gradual reversals, rather than rapid alternation around a stable mean. This pattern is
consistent with the time-varying expected return framework of Arnott et al. (2016), in which
extended changes in relative valuations between value and growth stocks generate persistent

regimes of style performance.

4.3 Interest rate regimes and the value-growth spread

This section examines whether different interest rate environments are associated with
systematically different value-growth return spreads. The analysis proceeds in three steps.
Section 4.3.1 describes the regime classification and the distribution of observations across
Rising and Falling regime months. Section 4.3.2 reports regime-conditional descriptive
statistics and the results of significance tests comparing spread means within and across
regimes. Section 4.3.3 presents a supplementary rolling correlation analysis that provides a

more continuous picture of the spread-rate relationship over the sample period.

4.3.1 Regime classification

RQ2 asks whether different interest rate environments are associated with systematically
different value-growth return spreads. Following the methodology described in Section 3.6,
months are classified as Rising or Falling regime months based on the sign of the twelve-
month change in the German ten-year Bund yield. Applying this rule to the sample from
January 1996 onwards produces 145 Rising regime months, 215 Falling regime months, and
12 months at the start of the sample (January-December 1995) for which the 12-month yield
change cannot be computed. The higher frequency of Falling regime observations (59.7
percent) reflects the broad secular decline in European long-term yields across much of the

sample, including the prolonged post-financial-crisis easing cycle from 2009 through 2021.
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Value-Growth Spread with Interest Rate Regime Shading
Europe, January 1996 - December 2025
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Figure 3: Value-growth spread with interest rate regime shading

4.3.2 Regime-conditional means and significance tests

Table 2 reports descriptive statistics for the monthly value-growth spread separately for
Rising and Falling regime months, together with the results of one-sample t-tests assessing

whether each regime-conditional mean is statistically distinguishable from zero.

Table 2: Value-growth spread by interest rate regime

Regime N Mean (%) SD (%) Min(%) Max (%) t-stat p-value
Rising 145 0.567 2.951 -9.505 12.090 2.315 0.022*
Falling 215 0.234 2.621 -11.295 10.755 1.307 0.193

The results indicate that the mean spread in Rising regime months (0.576 percent per month)
is higher than the mean spread in Falling regime months (0.234 percent per month), a
difference of approximately 0.33 percent per month in favor of value during periods of rising
rates. The one-sample t-test rejects the null hypothesis of a zero mean spread in the Rising
regime at the five percent significance level (t=2.31, p = 0.022), indicating that the positive
association between rising interest rates and value outperformance is statistically detectable
within this regime. In the Falling regime, the mean spread of 0.23 percent is positive but
does not reach conventional significance (t = 1.31, p = 0.193), meaning that the value
premium during falling-rate periods is too small to be distinguished from zero given the

volatility of the spread.

The two-sample Welch t-test comparing the mean spreads between regimes does not,
however, produce a statistically significant result (t = 1.10, p = 0.272). This means that,

while the point estimates are in the predicted direction value outperforms more strongly
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when rates are rising, the between-regime difference cannot be distinguished from sampling
variation at conventional significance levels. This result should be interpreted in the context
of the limited statistical power available for this analysis. The monthly spread has a standard
deviation approximately eight times its mean, and the rising-rate regime contains only 145
observations, of which a disproportionate number are concentrated in the 2022-2023
tightening episode. These conditions are unfavorable for detecting moderate effect sizes in

a between-regime comparison.

Viewed from an economic perspective rather than a strictly statistical one, the regime-
conditional results are directionally consistent with the equity duration hypothesis. The
difference of approximately 0.33 percent per month between regimes amounts to
approximately 4.0 percentage points per annum, a non-trivial magnitude that is economically
meaningful over multi-year investment horizons, even if it does not achieve statistical
significance at conventional thresholds. The direction of the effect aligns with the theoretical
prediction: because growth stocks have longer implied equity duration, they should be more
adversely affected by rising discount rates than value stocks, causing the relative
performance of value to improve in a rising-rate environment (Dechow et al. 2004; Lettau

& Wachter 2007).
4.3.3 Rolling correlation analysis

Figure 4 presents the rolling 24-month correlation between the monthly spread and the
contemporaneous twelve-month yield change. The rolling correlation provides a more
continuous picture of the spread-rate relationship than the binary regime classification alone

and reveals considerable time variation in the strength and sign of the association.

Rolling Correlation Between Value-Growth Spread and Yield Change
Europe, January 1996 - December 2025
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Figure 4: Rolling correlation between value-growth spread and yield change

The rolling correlation is positive and moderately elevated during several distinct episodes.
A first episode occurs around 2002-2003, coinciding with the post-dot-com recovery period
when sharp rate declines accompanied growth stock underperformance. The most prominent
episode of positive correlation in the entire sample runs from approximately mid-2013
through mid-2016, peaking at 0.56 in June 2015, a period during which accelerating yield
declines toward historically unprecedented levels were accompanied by sustained growth
outperformance. A further episode of moderately positive correlation begins in late 2021 as
yields started to move upward ahead of the formal tightening cycle. By contrast, the rolling
correlation is negative during much of 2010-2012 and again during 2022-2023: despite the
sharp yield increases of the tightening cycle, the 24-month rolling correlation between the
spread and yield changes is near zero or negative during that period, suggesting that the
relationship between rate changes and style returns is episodic rather than uniform, with the
equity duration mechanism potentially activated most strongly during periods of acute and

sustained rate movement.

The variability of the rolling correlation across the sample period is itself informative. It
suggests that the relationship between interest rates and the value-growth spread is not a
stable structural feature operating uniformly across all macroeconomic environments, but
rather is concentrated in episodes of pronounced rate movement. This finding qualifies both
the theoretical prediction and the regime-conditional mean comparison: the equity duration
mechanism may be activated most strongly during periods of acute rate change rather than

providing a steady background influence on relative style performance.

4.4 Autocorrelation and persistence of the value-growth spread

This section examines whether the monthly value-growth return spread exhibits temporal
structure beyond what would be expected from a purely random process. The analysis
proceeds in two steps. Section 4.4.1 reports the results of the Ljung-Box portmanteau tests
and the individual autocorrelation coefficients at lags 1 through 24, presented in a
correlogram. Section 4.4.2 complements the formal tests with visual evidence drawn from
the three-year rolling mean, which is used to identify extended periods in which spread

behavior clusters persistently on one side of zero.
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4.4.1 Ljung-Box test results

RQ3 asks whether the value-growth return spread exhibits temporal persistence or cyclical
patterning rather than behaving as a random process. Table 3 reports the sample
autocorrelation coefficients at lags 1, 6, and 12 together with the Ljung-Box portmanteau Q-

statistics and associated p-values.

Table 3: Autocorrelation coefficients and Ljung-Box test statistics

Lag (K) ACF coefficient (ri) LB Q-statistic p-value

1 0.266 26.59 <0.001%%*
6 0.022 59.66 <0.001%***
12 -0.016 67.81 <0.001%***

The Ljung-Box test rejects the null hypothesis of no autocorrelation at all three lag horizons
with p-values below 0.001. This provides strong statistical evidence that the monthly spread
is not a white noise process. Past values of the spread contain information about future

values, at least at short horizons.

Examining the individual autocorrelation coefficients provides more precise information
about the nature of this dependence. The lag-1 autocorrelation is 0.266 and exceeds the
Bartlett 95% confidence band of +0.102, indicating statistically significant short-run
momentum in the spread: a month in which value outperforms growth tends to be followed
by another month in which value continues to outperform. This short-horizon clustering is
consistent with the presence of momentum-like persistence in style performance, as well as
with the theoretical prediction of Arnott et al. (2016) that valuation-driven episodes of style

dominance tend to persist as investors gradually respond to changing relative fundamentals.

The lag-6 autocorrelation (0.022) and lag-12 autocorrelation (-0.016) are both well within
the Bartlett confidence bands and are not individually significant. This indicates that there is
no systematic tendency for the spread to repeat its value or sign at a six-month or one-year
horizon beyond what is captured by the short-run momentum at lag 1. In particular, the
absence of a significant lag-12 autocorrelation rules out a simple annual cyclical pattern in

the spread: periods of value or growth dominance do not recur on an approximately annual
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frequency. The strong Ljung-Box Q-statistics at lags 6 and 12 therefore reflect the
cumulative contribution of the lag-1 autocorrelation to the test statistic rather than significant

autocorrelation at those longer lags individually.

Figure 5 also reveals statistically significant autocorrelation at lags 3, 4, and 11, with
coefficients of 0.188, 0.217, and 0.109 respectively. These exceed the Bartlett confidence
band and are substantially larger than simple month-to-month momentum would predict. If
lag-1 momentum were the only source of persistence, the expected value at lag-4 would be
far less. This indicates an independent source of persistence at the quarterly horizon,
consistent with the quarterly reporting and capital allocation cycle through which
institutional investors respond to style performance. The significant lag-11 coefficient,
combined with the insignificant lag-12, rules out a clean annual cycle and instead points to
business-cycle dynamics operating on an approximately but not precisely annual rhythm.
Together these findings indicate that the autocorrelation structure of the spread is richer than

simple one-month momentum.

Autocorrelation Function of the Value-Growth Spread
Europe, January 1995 - December 2025
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Figure 5: Autocorrelation function of the value-growth spread

4.4.2 Visual evidence for clustering

Figure 6 displays the three-year rolling mean of the monthly spread, which provides a
complementary visual instrument for identifying clustering, extended periods in which the
rolling mean remains consistently on one side of zero. The figure reveals four such episodes

over the sample period.
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Rolling Mean Clustering of the Value-Growth Spread
Europe, January 1995 - December 2025
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Figure 6: Rolling mean clustering of the value-growth spread

The first clustering episode begins in December 1997, when the three-year rolling mean first
turns consistently positive, and extends to October 1999, representing 23 months of broad
value dominance coinciding with the high-yield environment of the late 1990s. A brief 12-
month interruption follows from November 1999 to October 2000, during the peak of the
technology boom, when growth stocks temporarily dominated. The second and by far the
longest episode of value dominance runs from November 2000 through December 2008: a
period of 98 months encompassing the post-dot-com recovery and the pre-financial-crisis
expansion. Together, these two episodes account for the sustained value outperformance

visible in the first phase of the ten-year rolling mean analysis.

The third clustering episode, representing growth dominance, commences in January 2009
and constitutes the longest sustained period of growth outperformance in the sample, though
with notable oscillations in the three-year measure throughout. The rolling mean remains
predominantly negative from 2011 onward, deepening further through the ZIRP era. The
German ten-year yield declined from approximately 3 percent at the start of 2009 to its
minimum of -0.65 percent in August 2019, and remained negative through January 2022.
The three-year rolling mean reached its trough of -1.19 percent per month in October 2020

before beginning to recover.

The fourth clustering episode begins in October 2022, when the three-year rolling mean turns
consistently positive and remains so through the end of the sample. By December 2025 it
stands at 1.06 percent per month, reflecting the strong value outperformance of the 2022-

2023 tightening cycle and its persistence into the subsequent easing period. At 39 months in
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duration at the end of the sample, this episode is still developing and cannot yet be

characterized as complete.

The clustering pattern is inconsistent with a purely random process. Under the null
hypothesis of independent, identically distributed monthly spread observations, the
probability of the rolling mean remaining on one side of zero for an extended period, such
as the twelve-year value-dominant phase or the ten-year growth-dominant phase, would be
negligibly small. The visual evidence thus reinforces the formal Ljung-Box finding and
suggests that the spread is better characterized as a persistent, clustering process than as

random variation around a constant mean.

4.5 Robustness checks

This section assesses whether the main findings from Sections 4.2 and 4.3 are sensitive to
specific methodological choices made in the primary analysis. Two sets of checks are
conducted. Section 4.5.1 repeats the rolling window analysis using five-year and seven-year
windows alongside the primary ten-year measure, to verify that the three-phase structure
identified in Section 4.2 is not an artifact of the chosen window length. Section 4.5.2 repeats
the regime classification using six-month and twenty-four-month yield changes as
alternatives to the primary twelve-month differencing interval, to assess whether the regime-

conditional results in Section 4.3 are robust to that specification.

4.5.1 Alternative rolling window lengths

Figure 7 presents the rolling mean spread computed at window lengths of 60 months (five
years), 84 months (seven years), and 120 months (ten years) over the full sample. The three
series exhibit the same qualitative pattern: consistently positive rolling means during the late
1990s and early 2000s, a sustained decline through negative territory during the low-rate era,
and a partial recovery toward the end of the sample. The transitions between phases occur at
approximately the same calendar dates across all three window lengths, confirming that the
three-phase structure identified in Section 4.2 is not an artifact of the specific ten-year

window choice.
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Robustness: Rolling Mean Spread at Alternative Window Lengths

—— b-year
2.0 1 —— T-year
== ]0-year (primary)

151 \
/v

1.0
0.5 | /

—0.5 A

Rolling mean spread (% / month)

2000 2005 2010 2015 2020 2025

Figure 7: Rolling mean spread at alternative window lengths

The shorter windows exhibit greater volatility around the longer-window series, as expected:
the five-year rolling mean reaches lower troughs during the growth dominance phase and
higher peaks during the value dominance phase, while the ten-year series provides a
smoother envelope of the underlying cycles. The three series cross below zero at different
but broadly consistent dates: the five-year rolling mean first crosses below zero in May 2011,
the seven-year series in November 2011, and the ten-year primary series in January 2015.
While the exact crossing dates differ by up to four years owing to the different window
lengths, shorter windows respond faster to the growth-dominant post-crisis years, all three
series are negative by 2015 and reach their troughs simultaneously around 2020. All three
series also recover above zero at broadly consistent dates, with the five-year and seven-year
series recovering earlier (July 2023 and November 2022 respectively) than the ten-year
series, which crosses back above zero in November 2024.Alternative regime differencing

intervals

4.5.2 Alternative regime differencing intervals

Table 4 reports regime-conditional mean spreads computed under three alternative
differencing intervals: six months, twelve months (the primary specification), and twenty-

four months.

Table 4: Regime-conditional mean spread under alternative yield differencing intervals
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Differencing interval  Regime N Mean (%) SD (%) Difference (R-F)

6-month Ayield Rising 156 0.453 3.039 0.176
Falling 210 0.277 2.508

12-month Ayield Rising 145 0.567 2951 0.334

(primary)
Falling 215 0.234 2.621

24-month Ayield Rising 111 0.983 3.182 0.892
Falling 237 0.091 2.565

The directional finding from the primary analysis, that the mean spread is higher in Rising
regime months than in Falling regime months, is stable across all three differencing intervals.
The Rising-minus-Falling mean difference is approximately: 0.18 percent under the six-
month classification, 0.33 percent under the twelve-month primary classification, and 0.89
percent under the twenty-four-month classification. The increasing magnitude of the regime
differential as the differencing horizon lengthens is consistent with the interpretation that
longer-horizon rate movements correspond more closely to the sustained regime shifts that
are theoretically relevant for equity style performance: a sustained multi-year trend in rates
provides a more persistent change in the discount rate environment than a short-horizon
fluctuation, and thus would be expected to produce a larger differential in the cumulative

relative performance of value and growth stocks.

The consistency of the directional finding across all three differencing intervals, despite
variations in the number of months classified to each regime and in the precise magnitude
of the differential, provides corroborating evidence that the regime-conditional pattern
identified in Section 4.3 is not an artifact of the specific twelve-month differencing choice.
The primary specification is retained for the main results on grounds of theoretical and
practical motivation as described in Section 3.6.1, but the robustness checks indicate that the

qualitative conclusions are robust to this methodological choice.

4.6 Summary of empirical findings

This chapter has presented the empirical results addressing the three research questions of

this thesis. The following paragraphs briefly summarize the main findings.

In response to RQ1, the ten-year rolling mean spread, first observable in December 2004,

ranges from a peak of 1.15 percent per month in March 2010 to a trough of -0.48 percent per
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month in October 2020, confirming substantial time variation in the relative performance of
value and growth stocks. The analysis reveals three broad phases: a first phase from
December 2004 through approximately early 2011 during which the rolling mean is
consistently positive and rising, reflecting the strong value outperformance of the post-dot-
com recovery; a second phase from approximately 2011 through October 2020 during which
the rolling mean declines monotonically, crosses below zero in January 2015, and reaches
its trough as the ZIRP era is fully incorporated into the windows; and a third phase of gradual
recovery from October 2020 onward, during which the rolling mean crosses back above zero
in November 2024 and ends the sample at 0.36 percent per month in December 2025. Full-
sample averages conceal these dynamics and are an inadequate basis for characterizing

value-growth relative performance.

In response to RQ2, the mean spread in Rising regime months (0.57 percent per month)
exceeds the mean spread in Falling regime months (0.23 percent per month) by 0.33 percent
per month, a difference directionally consistent with the equity duration hypothesis. The
Rising regime mean is statistically distinguishable from zero at the five percent level, while
the Falling regime mean is not. The between-regime difference does not achieve statistical
significance, a result attributable partly to the high volatility of the spread relative to its mean
and partly to the limited number of rising-rate observations in the sample. The rolling
correlation analysis reveals that the spread-rate relationship is concentrated in episodes of

acute rate movement rather than operating uniformly across the sample.

In response to RQ3, the lag-1 autocorrelation of the monthly spread is 0.266 and is
statistically significant, indicating short-run momentum consistent with performance
clustering. Autocorrelations at lags 6 and 12 are not individually significant, ruling out a
systematic annual cyclical pattern. Significant autocorrelation is also found at lags 3, 4, and
11, suggesting an independent quarterly persistence structure beyond the lag-1 effect, though
the interpretation of these lags remains exploratory given the descriptive scope of the study.
Visual inspection of the three-year rolling mean identifies four extended clustering episodes,
three of value dominance and one of growth dominance, each spanning multiple years.
Together, the formal autocorrelation tests and visual evidence indicate that the spread is
better characterized as a persistent, mean-reverting process with extended deviation episodes

than as random variation around a constant mean.
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5 Conclusions

This chapter summarizes the empirical findings, draws out their theoretical implications, and
discusses the limitations of the study alongside directions for future research. Section 5.1
provides a structured summary of the results corresponding to each of the three research
questions. Section 5.2 discusses what these results imply for the theoretical frameworks
motivating the analysis. Section 5.3 acknowledges the principal methodological limitations
and identifies avenues through which future work could extend or refine the findings.

Section 5.4 offers concluding remarks on the overall contribution of the thesis.

5.1 Summary of findings

This thesis examined the relative performance of value and growth stocks in European equity
markets over the period January 1995 to December 2025, with a focus on three research
questions: how relative performance evolves across long investment horizons, whether
different interest rate environments are systematically associated with different value-
growth return spreads, and whether the spread exhibits temporal persistence or cyclical

structure rather than random variation.

The empirical analysis was conducted on monthly returns for six European portfolios formed
on size and book-to-market equity, sourced from the Kenneth R. French Data Library, and
the German ten-year government bond yield obtained from FRED. The value-growth return
spread was constructed as the difference between the average return on high book-to-market
portfolios and the average return on low book-to-market portfolios, following the logic of
the HML factor in Fama and French (1993). Over the full sample, this spread averages 0.34
percent per month in favor of value, but the standard deviation of 2.73 percent per month is
approximately eight times the mean, indicating that the spread is highly volatile relative to

its average level and that full-sample averages are an inadequate summary of its dynamics.

In response to RQ1, the ten-year rolling mean spread ranges from a peak of 1.15 percent per
month to a trough of -0.48 percent per month, confirming substantial and sustained variation
in the balance of performance between value and growth stocks. The analysis reveals three

broad phases. A first phase, observable from December 2004 through approximately early
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2011, is characterized by a consistently positive and generally rising rolling mean, reflecting
the strong value outperformance that followed the unwinding of the late-1990s technology
boom. A second phase, spanning approximately 2011 through October 2020, is marked by
a monotonic decline in the rolling mean through negative territory, coinciding with the
prolonged low-rate and zero-rate era in European markets. A third phase of gradual recovery
begins from October 2020, with the rolling mean crossing back above zero in November
2024 and ending the sample at 0.36 percent per month in December 2025. These findings
are consistent with Fama and French (2021), who document substantially weaker value
premiums in the post-1991 period, and with the valuation decomposition of Arnott et al.
(2016), in which persistent changes in the relative pricing of value and growth stocks
generate extended regimes of style dominance. Robustness checks using five-year and
seven-year windows confirm that the three-phase structure is not an artifact of the specific

ten-year window length chosen.

In response to RQ2, the mean spread in Rising regime months, defined by a positive twelve-
month change in the German ten-year Bund yield, is 0.57 percent per month, compared with
0.23 percent per month in Falling regime months. The difference of 0.33 percent per month,
amounting to approximately four percentage points per annum, is directionally consistent
with the equity duration hypothesis of Dechow et al. (2004) and Lettau and Wachter (2007):
because growth stocks derive a larger share of their value from distant future cash flows,
they resemble long-duration assets and should be more adversely affected by rising discount
rates than value stocks. The Rising regime mean is statistically distinguishable from zero at
the five percent significance level, while the Falling regime mean is not. However, the
between-regime difference does not achieve statistical significance, which is attributable to
the high volatility of the spread relative to its mean and to the limited number of rising-rate
observations, the majority of which are concentrated in the single 2022-2023 tightening
episode. The rolling correlation analysis reveals that the spread-rate relationship is not a
stable structural feature operating uniformly across the sample, but is instead concentrated
in episodes of pronounced rate movement, a finding that qualifies the theoretical prediction
and suggests that the equity duration mechanism is activated most strongly during periods
of acute rate change. Robustness checks using six-month and twenty-four-month
differencing intervals confirm that the directional finding is stable across alternative regime

definitions, with the regime differential increasing as the differencing horizon lengthens.
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In response to RQ3, the lag-1 autocorrelation of the monthly spread is 0.266, statistically
significant at the five percent level, indicating short-run momentum in the spread: a month
of value outperformance tends to be followed by another month of value outperformance.
Autocorrelations at lags 6 and 12 are not individually significant, ruling out a systematic
annual cyclical pattern and indicating that the strong Ljung-Box statistics at those horizons
reflect the cumulative contribution of the lag-1 autocorrelation rather than independent
medium-horizon structure. Visual inspection of the three-year rolling mean identifies four
extended clustering episodes: three of value dominance and one of growth dominance, each
spanning multiple years and inconsistent with purely random variation around a constant
mean. Together, these findings support characterizing the spread as a persistent, clustering

process rather than white noise.

5.2 Theoretical implications

The findings contribute to the existing literature by providing descriptive evidence from a
long European sample that spans multiple complete interest rate cycles, including the

historically unusual episode of negative nominal yields between 2019 and 2021.

The most direct theoretical implication concerns the equity duration framework. The
directional pattern in regime-conditional means is consistent with the prediction that growth
stocks, as long-duration assets, should underperform relative to value stocks when discount
rates rise. This result supports the mechanism articulated by Dechow et al. (2004) and Lettau
and Wachter (2007), although the absence of a statistically significant between-regime
difference, and the time-variation evident in the rolling correlation analysis, indicate that this
mechanism is not the sole or dominant driver of style performance in every sub-period. The
relationship between rate changes and relative style returns appears to operate with variable
intensity, most prominently during episodes of large and sustained rate movements, rather

than as a stable background force.

The evidence on persistence and clustering reinforces the framework of Arnott et al. (2016),
in which valuation-driven episodes of style dominance develop gradually and tend to persist
as investors adjust to changing relative fundamentals. The four clustering episodes identified
in this study correspond closely to distinct phases of the interest rate cycle and the associated

valuation dynamics of the growth versus value spread: the high-rate, value-dominant
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environment of the late 1990s and early 2000s; the growth-dominant era of declining and
near-zero yields; and the renewed value outperformance accompanying the 2022-2023
tightening cycle. That these episodes are multi-year in duration and exhibit significant
month-to-month autocorrelation implies that relative style performance cannot be
adequately characterized by its unconditional average. A conclusion that aligns with the sub-

period evidence reported by Fama and French (2021).

5.3 Limitations and directions for future research

Several limitations should be kept in mind when interpreting these findings. The analysis is
descriptive rather than causal: the associations documented between interest rate regimes
and the value-growth spread do not establish that rate changes cause shifts in relative style
performance, and other macroeconomic variables that co-vary with rates may account for a
portion of the observed patterns. The binary regime classification, while transparent and
replicable, abstracts from the richness of actual rate dynamics, and the sample contains only
one complete sharp tightening episode within the modern European monetary framework,

limiting statistical power for characterizing rising-rate behavior.

The use of book-to-market equity as the sole criterion for value and growth classification
follows a long-standing convention in empirical asset pricing but may not fully capture the
dimensions of the value-growth distinction that are most sensitive to discount rate variation.
Alternative classification metrics, such as earnings yield or composite valuation scores,
could yield different quantitative results, and the findings cannot be assumed to generalize

beyond the European market or the 1995-2025 period.

Future research could address these limitations in several ways. Extending the analysis to
other regional markets, such as the United States or Asia-Pacific, would allow for an
assessment of whether the patterns documented here reflect a universal mechanism or are
specific to the European monetary environment. Incorporating additional macroeconomic
controls, such as credit spreads, inflation expectations, or economic growth indicators, would
allow for a partial decomposition of the interest rate channel from other co-varying forces.
Finally, examining whether the relationship between the spread and rate changes is
asymmetric across different phases of the cycle, for example, whether the equity duration

mechanism operates more strongly during rapid tightening than during gradual easing, could
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yield more precise insights into the conditions under which interest rates exert the largest

influence on relative style performance.

5.4 Concluding remarks

This thesis set out to document how the relative performance of value and growth stocks
evolves over time in European equity markets and whether that evolution is associated with
prevailing interest rate conditions. The central finding is that neither value nor growth
dominates unconditionally across the sample: relative performance moves in long, sustained
cycles that are broadly concurrent with the major phases of the European interest rate
environment, consistent with the view that changes in discount rates and relative valuations
interact to produce persistent regimes of style dominance. The value-growth spread exhibits
statistically significant short-run persistence, and the four clustering episodes identified over
the thirty-year sample would each be extremely unlikely under a purely random process. The
regime-conditional evidence is directionally in line with the equity duration hypothesis,
though its statistical fragility highlights the difficulty of detecting moderate effect sizes
against the backdrop of the high volatility inherent in monthly style returns. Together these
findings suggest that the behavior of value and growth stocks in Europe over the past three
decades is better understood as a sequence of macroeconomically conditioned regimes than

as random variation around a stable long-run mean.
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