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This bachelor’s thesis examines whether valuation multiples are able to generate excess
returns in the United Kingdom equity market over 1986-2024. In addition, the study
investigates whether these excess returns occur during both positive and negative months.
The analysis uses monthly long—short factor returns from the Global Factor Data database.
Performance is evaluated using raw returns, the Sharpe ratio and Jensen’s alpha under three
weighting schemes: Capped Value Weighted, Equal Weighted and Value Weighted.

The results show that cash-flow- and earnings-based factors, such as FCF/P, OCF/M,
EBITDA/EV and E/P, produced significant excess returns both in raw and risk-adjusted
terms. In contrast, traditional balance-sheet-based measures, B/M, B/MEV, D/M, performed
considerably weaker throughout the sample period. During positive months, the factors did
not outperform the market portfolio on a risk-adjusted basis, whereas in negative markets
the FCF/P factor achieved clearly positive and statistically significant excess returns.

The findings are largely consistent with prior research on the value premium but provide
new evidence on the increasing importance of cash-flow-based valuation measures in the
UK market. The results suggest that investors tend to undervalue companies with strong and
stable cash flows, which explains the persistent excess return potential of cash-flow-based
factors, particularly during market downturns.
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Tédma kandidaatintutkielma tarkastelee arvosijoittamiseen perustuvien
arvonmadrityskertoimien kykyd tuottaa ylituottoa Yhdistyneen kuningaskunnan
osakemarkkinoilla vuosina 1986-2024. Lisdksi tyossd tutkitaan, syntyvitko ylituotot sekd
nousevilla ettd laskevilla markkinoilla. Aineisto koostuu Global Factor Data -tietokannan
kuukausittaisista long—short-faktorituotoista. Analyysi perustuu raakatuottoihin, Sharpen
lukuun sekd Jensenin alfoihin. Tuloksia tarkastellaan kolmella painotusmenetelmaéllé:
Capped Value Weighted, Equal Weighted ja Value Weighted.

Tulokset osoittavat, ettd kassavirta- ja tulospohjaiset mittarit, kuten FCF/P, OCF/M,
EBITDA/EV ja E/P, tuottivat tarkastelujaksolla merkittdvid ja riskikorjattuja ylituottoja.
Perinteisiin tasepohjaisiin mittareihin perustuvat faktorit, kuten B/M, B/MEV ja D/M,
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FCF/P-faktori tuotti selvésti positiivisia ja tilastollisesti merkitsevié ylituottoja.

Tulokset tukevat aiempaa kirjallisuutta arvoanomalian olemassaolosta, mutta korostavat
kassavirtoihin ~ perustuvien mittareiden voimistunutta selitysvoimaa Yhdistyneen
kuningaskunnan -markkinassa. Havaintojen perusteella sijoittajan kannattaa painottaa
kassavirta- ja tulospohjaisia arvostuskertoimia erityisesti laskumarkkinoissa, jolloin
fundamenttien merkitys korostuu.
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1 Introduction

The fundamental objective of investing is to generate a return on invested capital. Various
investment strategies aim to achieve excess returns relative to the market’s average return.
This, however, challenges Eugene Fama’s (1970) Efficient Market Hypothesis. In this
hypothesis, Fama defines an efficient market as one in which all available information is
incorporated into asset prices, implying that an investor cannot systematically beat the

market (Fama 1970).

Value investing is one of the most studied and popular investment strategies. In a value
strategy, investors seek securities whose valuation multiples are lower than, for example,
those of growth companies. The premise is that firms with low valuation multiples may be
undervalued relative to the quality of their underlying business. Value firms also tend to
exhibit more stable earnings than growth firms. Empirical evidence shows that value stocks
have outperformed, for instance, growth stocks (Fama & French 1992). This study uses a
broad United Kingdom dataset to examine whether such excess returns have materialised

over the chosen sample period.

1.1 Background and motivation

Value investing has been widely examined in academic research. Prior research shows that
value strategies can generate excess returns. Fama and French (1992) documented that the
book-to-market ratio is associated with higher average returns in the United States.
International evidence also indicates that value outperforms growth in most major markets,
for example over 1975-1995 (Fama & French, 1998). Dimson, Nagel and Quigley (2003)
examined the United Kingdom market, from 1955 to 2001, with a value-strategy perspective

and found that value strategies also produced excess returns in that market.

In this study, value factors are examined using a very broad and long dataset. The data covers
the United Kingdom market for 40 years to avoid an overly short evaluation window. The
period 1986-2024 provides evidence on the performance of value strategies during the
2000s, as, for example, the study by Dimson and co-authors ends in 2001. Value investing

is both widely researched and a topical subject of interest. The UK market offers sufficiently



comprehensive data, but it has not been studied as extensively as, for instance, the U.S.
market. Previous research has mainly concentrated on balance-sheet-based valuation
multiples, so this study adds to the literature by also examining cash-flow-based and
earnings-based-multiples alongside the traditional ones. The combination of an extended
sample period, a broader set of valuation measures, and a market that has received less

academic attention creates a well-justified research gap for the study.

1.2 Objectives of the thesis and research questions

The objective of this thesis is to assess whether factors based on key value investing
indicators generate excess returns in the UK equity market over 1986-2024. The ability to
generate excess returns is examined by analysing long-short factor series, by testing factor
excess returns directly without constructing portfolios. Based on the research questions
below, the study investigates whether the factors deliver statistically significant excess
returns and whether the factor portfolios earn excess returns in both positive and negative
months. The factors’ performance is compared with the market portfolio, and the analysis
evaluates whether they generate risk-adjusted excess returns and whether these excess

returns are statistically significant.
Research questions:
1. Do UK value factors generate statistically significant excess returns over 1986-2024?

2. Do the value factors generate excess returns during both positive months and negative

months?

1.3 Limitations of the research

The observation period for this thesis is 1986-2024. This span is chosen to ensure a
sufficiently long horizon while still providing data of adequate quality and coverage. A long
horizon makes it possible to examine the potential for excess returns over an extended period
that includes multiple bear and bull markets as well as economic crises. This allows the

effectiveness of a value investing strategy to be assessed over the long term without the



results being influenced by a period characterised solely by an upswing, which could

otherwise distort the conclusions.

The thesis examines stocks listed in the United Kingdom markets. The study investigates ten
factors related to value strategies, such as Book-to-Market Equity, Earnings-to-Price, and
Sales-to-Market. The dataset provides monthly observations, which are used to test whether
the value strategy generated excess returns over the sample period. Excess returns are
examined using annualized returns, the Sharpe ratio and Jensen’s alpha and their statistical

significance.

The analysis is limited to the UK market and to the value-related factors provided by the
Global Factor Data database. Other factors such as momentum or size are not examined in
this study. Taxes and transaction costs are not considered, as the study uses retrieved data

based on the returns of preconstructed factor portfolios.

1.4 Structure of the thesis

The thesis contains five main chapters: introduction, theoretical framework, data and
methodology, research results, and summary and conclusions. The first chapter presents the
background of the study, the motivation for the research, as well as the research questions.
It also states the objectives of the study as well as the delimitations made and the reasons for
them. The second chapter presents the theoretical framework underlying the topic of this
study. It reviews theory, key concepts, and prior research on the subject. The most relevant
theories include the theory of value strategy and value anomalies, the Efficient Market

Hypothesis and CAPM.

In the third chapter, the procedures used to collect the research data, and the research
methods are presented. The chapter also discusses the characteristics of the data, and the
transformations applied to it. The fourth chapter presents the empirical results and relates
them to the theoretical framework and to findings from prior studies. The final chapter
provides a summary of the core content of the study and presents the conclusions. In

addition, it evaluates the reliability of the study and its results.



2 Theoretical Framework

The theoretical framework presents the key financial market and economic theories on which
this study is based. The key theoretical foundations of this study are the Efficient Market
Hypothesis, the Capital Asset Pricing Model, and the value anomaly. In addition to these
theories, the chapter introduces prior research on the value premium. Finally, the chapter

also describes the value factors applied in this study.

2.1 Efficient Market Hypothesis

In 1965, Eugene Fama published a seminal work that introduced the first version of one of
the most influential hypotheses in financial economics, the Efficient Market Hypothesis
(EMH). In his publication, Fama (1965b) proposed that all new information available to the
market is instantly reflected in security prices. According to the hypothesis, the prices of
securities incorporate all available market information and therefore represent their intrinsic
value. However, in an uncertain world, this intrinsic value cannot be perfectly determined.
In efficient markets, a large number of profit-maximizing and rational investors compete to
predict the future market values of securities and where important, timely information can
be accessed by all participants with little or no restriction (Fama, 1965b). This extensive
presence of rational investors makes the market efficient (Fama, 1965b). Market efficiency
arises from the competitive actions of a large number of investors, which ensures that prices
rapidly adjust to available information even if individual investors do not always behave

rationally (Fama, 1970).

In his later work, Fama (1970) divided the Efficient Market Hypothesis into three categories:
weak, semi-strong, and strong forms of efficiency. Fama (1970) describes these forms as

follows:
1. Weak Form: In weak-form efficiency, security prices reflect only historical information.

2. Semi-Strong Form: In semi-strong efficiency, prices reflect all historical information as

well as all publicly available information.



3. Strong Form: In strong-form efficiency, prices incorporate all historical information, all

publicly available information, and also insider information.

Cumulative Returns

Efficient Market Reaction

Slow Reaction

Time

Figure 1. Market reactions to news (Adapted from Kniipfer & Puttonen 2024, 164)

Based on the Efficient Market Hypothesis, one might conclude that persistent risk-adjusted
excess returns should not be attainable. In an efficient market, competition among numerous
informed and rational investors ensures that new information is rapidly incorporated into
prices (Fama, 1965b). Because only new and unpredictable information can move prices,
any systematic opportunity to earn abnormal returns would be eliminated by the actions of
competing market participants (Fama, 1965b). In such a setting, occasional excess returns
may occur, but these should be attributable to randomness rather than to an exploitable
strategy. If one specific strategy can systematically produce excess returns over an extended

period, this indicates that the market is not fully efficient.

In the context of this study, it can therefore be assumed that the value investment strategy
should not generate excess returns if markets are efficient. The study period is long enough
for efficient markets to have eliminated any persistent abnormal returns. Fama (1965a)

shows that prices respond to changes in fundamentals and to new information. Competition



among investors ensures that price adjustments occur without delay. If information indicates
that a stock is undervalued, rational investors act on this information, causing prices to adjust
rapidly and eliminating opportunities for persistent excess returns. (Fama, 1965a). The rapid
reaction of rational investors to undervalued stocks contributes to market efficiency, as the

opportunity for excess returns quickly disappears (Malkiel, 1989).

Grossman and Stiglitz (1980) argued that markets cannot be perfectly efficient in practice,
because there are transaction costs and taxes that the EMH does not consider. They also
introduced the Grossman—Stiglitz paradox, which states that if prices fully reflected all the
available information, no investor would have an incentive to acquire costly information,
and thus there would be no mechanism ensuring that prices remain fully informative.
Consequently, investors who are willing to acquire information must be compensated for it

(Grossman & Stiglitz, 1980).

Fama also discussed the Random Walk Theory, which suggests that past price movements
of securities do not influence future price changes. The Random Walk Theory assumes that
the Efficient Market Hypothesis holds true. It implies that all price changes are random and
unpredictable. (Fama, 1965b). According to the theory, future price changes are as
unpredictable as a series of randomly generated numbers (Fama, 1965a). If prices follow a
random walk, stock prices should only change when new information becomes available.
The true intrinsic value of a security is never known with certainty, so investors often
disagree about its fair value, causing market prices to wander around those intrinsic values

(Fama 1965b).

2.2 Capital Asset Pricing Model

The Capital Asset Pricing Model (CAPM), introduced by Sharpe (1964), describes the
relationship between risk and expected return. The model was developed by William Sharpe
(1964) in his work “Capital Asset Prices: A Theory of Market Equilibrium under Conditions
of Risk.” The CAPM builds on Markowitz’s (1952) modern portfolio theory and provides a
framework for estimating the expected return of an asset as compensation for its exposure

to systematic risk.



According to Sharpe, the risk-free rate represents the compensation for time, while the
increase in expected return represents the compensation for risk (Sharpe, 1964). The required

rate of return in the model is determined using the following equation:
E() =1 + Bi[E(rn) — 1%] (D

In this formula E(r;) represents the expected return of the investment, rr is the risk-free rate,
Bi is the beta of the investments and E(rm) is the expected market return. Thus, the model
describes how the required rate of return relates to beta, that is, the risk of investment, as

illustrated in figure 2.

Rate of Return

Risk-free
Rate

Figure 2. CAP-model (Adapted from Sharpe, 1964)

In the Capital Asset Pricing Model (CAPM), transaction costs and taxes are not taken into
account. The model also assumes that all investors have the same investment horizon,
without specifying its length. Furthermore, the model assumes that investors are rational and
construct their portfolios according to the principles of Markowitz’s (1952) modern portfolio
theory (Sharpe, 1964). According to Lintner (1965), all investors share the same expectations

regarding returns and risks. Investors can also allocate a portion of their capital to risk-free



assets. They can invest their capital in risky assets either partially or fully, at market prices,

without any transaction costs or taxes (Lintner, 1965).

Asset risk can be separated into market-related (systematic) risk and firm-specific
(unsystematic) risk. The beta coefficient used in the CAPM represents the systematic risk of
an investment. The beta coefficient measures the sensitivity of an asset’s return to
movements in the market portfolio (Sharpe, 1964). A beta below one indicates that the asset
is less sensitive to market movements, while a beta above one implies greater sensitivity to
systematic risk. The CAPM assumes that investors are not exposed to unsystematic risk, as

they are assumed to be fully diversified.

According to Sharpe (1964), an investor can increase expected returns by choosing a point
on the capital market line that offers a higher return at the cost of greater risk. This
relationship is illustrated in Figure 2. Fama and French (2004), however, have argued that
the CAPM no longer holds in the real world. In their article, they suggest that the curve
describing the relationship between expected returns and beta is flatter than the one predicted
by the traditional CAPM. In this thesis, one of the measures of risk-adjusted performance is

Jensen’s alpha, which is derived from the CAPM framework.

2.3 Value strategy

Among investment strategies, the value strategy is one of the most studied and widely used.
In value investing, the aim is to identify companies whose stock prices are low relative to
their underlying fundamentals. In general, value stocks are defined as those with a high
book-to-market (B/M) ratio or a high earnings-to-price (E/P) ratio compared to the market
average. The effectiveness of value investing has been documented in numerous empirical
studies, which show that stocks with low valuation ratios have historically outperformed
high-valuation stocks (Basu, 1977; Rosenberg, Reid & Lanstein, 1985; Fama & French,
1992). The strategy focuses on companies whose market prices are perceived to be low
relative to their fundamentals. The assumption is that the undervaluation will eventually
correct itself, allowing the investor to benefit from the price increase that follows. Although
the true intrinsic value of a stock cannot be measured precisely, different methods can be

used to estimate a company’s value and therefore also its stock price.



The roots of the value strategy are linked to investor Benjamin Graham. The idea was first
presented by Graham and David Dodd in their 1934 book Security Analysis. However, value
investing became more widely known only after the publication of Graham’s The Intelligent
Investor in 1949. Graham and Dodd argued that a firm’s market value can differ from its
true value, creating opportunities for investors to profit by buying undervalued companies.
In academic research, performance differences between value and growth strategies began
to be examined only in the 1970s, after which the phenomenon became known as the value

anomaly.

One of the earliest empirical findings came from Basu (1977), who showed that stocks with
a low P/E ratio produced higher risk-adjusted returns than stocks with a high P/E ratio. Low
P/E stocks refer to firms whose earnings are high relative to their market prices. Rosenberg,
Reid and Lanstein (1985) showed that firms with high book-to-market ratios performed
significantly better than firms with low book-to-market ratios. These return differences could

not be explained by higher risk.

Fama and French (1998) further found that the value anomaly appears across all major stock
markets worldwide. They observed the strongest value premium in European and Japanese
markets. The fact that the value strategy performs well across all major stock markets
suggests that the excess return is not a market-specific exception. In an earlier study, Fama
and French (1992) showed that value strategies generated excess returns in the U.S. stock
market between 1963 and 1990. Leivo and Pétéri (2009) reported similar results in Finland,
where value portfolios produced excess returns during 1993-2008. Piotroski (2000) also
found that firms with high book-to-price ratios delivered the strongest performance during
1976-1996. Piotroski (2000) showed that the returns of the value strategy can be improved
considerably by excluding the weakest firms based on fundamental indicators. This supports
the interpretation that part of the value premium is related to firm-specific structural risk, but
part is also due to mispricing. Asness, Moskowitz and Pedersen (2013) documented that the
value strategy works in several countries and also showed that combining value and

momentum strategies leads to even stronger returns.

Value investing challenges the efficient market hypothesis, which states that all available
information is immediately reflected in prices. Market efficiency cannot hold if a specific
strategy can systematically outperform the market. Under the semi-strong or strong forms of

market efficiency, analysing financial ratios should not allow investors to earn excess
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returns. However, decades of empirical evidence contradict this idea. As mentioned earlier,
Fama and French (1992, 1998) document that value stocks earn higher average returns across
international markets, which is inconsistent with the assumption that markets fully reflect all
information. In their later work, Fama and French (2004) also argue that the CAPM model
performs poorly, especially for portfolios formed using value factors. Lakonishok, Shleifer
and Vishny (1994) suggest that the higher returns arise from systematic mispricing rather

than compensation for risk, which challenges the efficient market hypothesis even further.

The value strategy and the value anomaly form one of the best-known and most researched
anomalies in the history of finance. Evidence of the value premium has been found in many
studies examining different countries and different time periods. Research on the value
premium makes it possible to assess whether market pricing has been consistent with
fundamentals or whether undervaluation and their corrections have occurred. The value
strategy therefore provides an important perspective for examining whether the UK market

has experienced excess returns driven by value factors.

2.4 Previous research on the value premium

The value anomaly has been widely studied across different markets, time periods and
market conditions, and several studies have documented its existence. A common finding in
these studies is that a value strategy has produced higher returns than a growth strategy or

the overall market, even though the market, time period and methods have varied.

Fama and French (1992) examined the U.S. stock market during 1963—1990 and found that
the B/M ratio explains the variation in stock returns better than market risk. They also
concluded that value firms outperform growth firms. As mentioned above, the later study by
Fama and French (1998) analysed the world’s major stock markets and found a value

premium in almost all of them.

In European markets, the value premium was particularly strong (Fama & French, 1998).
Dimson, Nagel and Quigley (2003) studied the UK market and found that value portfolios
outperform growth portfolios on a risk-adjusted basis. Leivo and Pétdri (2009) examined the
value anomaly in the Finnish market, where a value premium was also observed. The value

premium is therefore not limited to a specific market or period. The value anomaly has also
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been documented in other asset classes such as currencies, commodities, and fixed income
(Asness et al., 2013). This suggests that the value premium may be a broader pricing pattern

rather than just a market-specific phenomenon.

In recent years, the value strategy has had weaker performance, which has raised the question
of whether the value anomaly still exists. Fama and French (2015) explain the declining
performance of the value factor with changes in firms’ profitability and investment
behaviour, which reduce the explanatory power of the B/M ratio. The underperformance of
the value factor during 2007-2020 is largely due to the inability of the B/M ratio to account
for intangible investments, as well as the unusually large increase in the valuation gap

between value and growth firms (Arnott, Harvey, Kalesnik & Linnainmaa, 2021).

Previous literature provides strong evidence of the value anomaly internationally, even
though performance during the 2010s has been weaker. Long-term studies focusing
specifically on the UK market are clearly fewer. In addition, many studies examine only a
limited number of value factors or use a shorter time period. This creates a justified research

gap, which the empirical analysis of this thesis aims to address.

2.5 Value factors

This chapter introduces the value factors selected for the study and explains how they are
utilized in the analysis. A total of ten factors have been chosen, each of which has complete
data coverage for the entire observation period from 1986 to 2024 in the United Kingdom
market. The factors were obtained from the Global Factor Data database and therefore have
been calculated according to the principles and methodologies of that dataset. The purpose
of this chapter is to present the factors used in the study and to clarify their role in the
analysis, allowing the reader to better understand the research methods and the interpretation

of the results.
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2.5.1 Balance sheet -based valuation measures

This section presents the balance sheet—based valuation measures, which are among the most
used indicators in value investing strategies. The factors introduced here are book-to-market

equity (B/M), book-to-market enterprise value (B/MEV), and debt-to-market (D/M).

The book-to-market equity ratio describes the relationship between a company’s book value
per share and its market price per share. B/M ratio is used as an indicator of how highly
market values the company. A low B/M ratio typically characterizes a so-called growth
company whose market value is high relative to its book value. Conversely, a high B/M ratio
indicates that the company’s market value is low compared to its book value. The ratio is

calculated as follows:

Total Book Value

= )

B
M Market Capitalization

In a value investing strategy, stocks with a high B/M ratio are typically selected. Rosenberg,
Reid, and Lanstein (1985) found in their study that stocks with a high book-to-market equity
ratio generated higher returns than stocks with low book-to-market ratios. The returns could
not be fully explained by their risk level (Rosenberg et al. 1985). Similarly, studies on the
Japanese stock market have shown that the B/M ratio helps to explain differences in stock
returns (Chan, Hamao & Lakonishok, 1991). Their findings confirmed that value premium

associated with high B/M stocks appears across different markets.

The Book-to-Market Enterprise Value (B/MEV) ratio measures the relationship between a
company’s book value per share and its total enterprise value. In this ratio, the book value
per share is the same as in the previously discussed B/M measure, but the denominator is
calculated differently. Enterprise value is obtained by adding market capitalization and total
debt and then subtracting cash and cash equivalents (Fernando, 2025). Compared to the
traditional B/M ratio, the B/MEV ratio provides a more comprehensive view of a company’s
true value, as it also accounts for the firm’s capital structure. The ratio is calculated as

follows:

B Total Book Value

= 3)

MEV Enterprise Value
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A high B/MEV ratio indicates that a company’s market value is low relative to its book
value. Conversely, a low ratio reflects a higher valuation, similar to the interpretation of the
B/M ratio. Penman, Richardson, and Tuna (2007) demonstrate that the standard B/M ratio
is affected by companies’ financing decisions as leverage increases the B/M ratio without
necessarily indicating undervaluation. The B/MEV ratio relates the firms’ book value to
enterprise value denominator that removes the distortions created by capital structure. In
their study, they demonstrated that the B/MEV ratio was a more effective predictor of stock
returns than the traditional B/M ratio. Firms with a high B/MEV ratio systematically earned
higher subsequent returns than firms with a low B/MEV ratio. By accounting for the effects
of leverage, the B/MEV measure outperformed the conventional B/M ratio as an indicator

of undervaluation. (Penman et al. 2007).

The Debt-to-Market (D/M) ratio measures the level of a company’s indebtedness relative to
its market value. Market value is obtained by multiplying the number of the company’s
outstanding shares by the market price per share. This ratio indicates how much of the
company’s total value is financed through debt. It allows investors to assess the firm’s capital
structure risk and the potential impact of changes in interest rates. The ratio also helps
evaluate the influence of financial leverage on valuation. The D/M ratio is calculated as

follows:

Total Debt

= 4

D
M Market Capitalization

A high D/M ratio indicates that a company’s market value is low relative to its level of debt.
This may suggest potential undervaluation but can also imply higher financial risk.
Conversely, a low D/M ratio shows that the company has relatively little debt compared to
its market value. The D/M ratio serves as a complementary measure alongside other
valuation metrics. A value investor may favour companies with a slightly higher D/M ratio,
as it can signal undervaluation. Bhandari (1988) provides an examination of leverage-based
returns. Bhandari (1988) examined the U.S. stock market over the period 1948-1979 and
found that firms with a high D/M ratio earned higher returns. The ratio complements other
value measures by reflecting both the firm’s financial structure and its potential mispricing
(Penman et al., 2007). However, Fama and French (1992) found that variables related to
leverage correlate with returns, but this relationship disappears once firm size and the book-

to-market ratio are considered. There are differing views regarding the effectiveness of the
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D/M ratio, but the factor is included in this study because it captures the influence of leverage

on stock returns.

The three measures presented above B/M, B/MEV, and D/M are well-established indicators
of value. These ratios are widely applied in value investing and frequently cited in academic
literature. They are well suited for analysing value-based investment strategies, as they
represent core elements of value investing and have consistent data availability across the

entire study period.
2.5.2 Earnings-based valuation measures

Earnings-based valuation measures describe how a company’s earnings capacity relates to
its market value. These measures reflect investors’ perceptions of a firm’s profitability and
how much they are willing to pay for its earnings. A value investor seeks companies with

strong earnings relative to their share price, as this may indicate potential undervaluation.

The Earnings-to-Price (E/P) ratio is the inverse of the commonly used P/E ratio. The E/P
ratio measures a company’s earnings relative to its market price per share. The P/E ratio
reflects market expectations regarding a firm’s future earnings and growth prospects (Basu,

1977). The same interpretation can be applied to the E/P ratio, which is calculated as follows:

E _ Earnings per Share (5)
P

Market Value per Share

A high E/P ratio indicates that a company’s earnings are high relative to its share price,
which may suggest that the stock is undervalued. Conversely, a low E/P ratio implies that
the company is valued highly, often due to strong growth expectations. Value investors tend
to select stocks with high E/P ratios, as these may contain potential undervaluation. The
academic foundation for the E/P ratio as a predictor for returns originates from Basu’s paper
from 1977. Basu (1977) found that stocks with high E/P ratios generated significantly higher
returns than those with low E/P ratios, even when risk levels were the same. Fama and French

(1992) also found that, high E/P ratios correlated positively with returns.

The EBITDA-to-Enterprise Value (EBITDA/EV) ratio measures a company’s operating
earnings relative to its enterprise value. EBITDA stands for Earnings Before Interest, Taxes,

Depreciation, and Amortization. EBITDA-based metrics are less affected by accounting
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differences, as common earnings manipulation practices influence earnings per share but not

EBITDA. The ratio is calculated as follows:

EBITDA _ EBITDA

EV Enterprise Value

(6)

A high EBITDA/EV ratio is attractive to value investors because it indicates strong earnings
relative to enterprise value. This ratio behaves similarly to the E/P ratio, although its
components differ. Loughran and Wellman (2011) found that firms with a low Enterprise
Multiple (EM) achieved, on average, about five percentage points higher annual returns than
those with a high Enterprise Multiple. In their study, a low EM value corresponds to a high
EBITDA/EV ratio, and vice versa. Thus, the EBITDA/EV ratio has also been shown to

predict stock returns.

Earnings-based valuation measures provide insight into the relationship between a
company’s earnings and its market value. Value investors are particularly interested in firms
with high E/P and EBITDA/EV ratios, as these may reveal undervalued stocks whose

potential is not yet reflected in their market prices.

2.5.3 Cash flow-based valuation measures

Cash flow—based valuation measures describe how a company’s cash flows and revenues
relate to its market value. These measures reflect the firm’s ability to generate cash relative
to the price investors pay for its shares. From a value investor’s perspective, a high cash flow

or sales ratio may indicate an undervalued stock.

The Free Cash Flow-to-Price (FCF/P) ratio expresses how much free cash flow a firm
produces in relation to its share price. Free cash flow is calculated by deducting capital
expenditures from operating cash flow. It reflects the cash available for distribution to
shareholders, for example through dividends or share repurchases. The FCF/P ratio is

calculated as follows:

FCF __ Free Cash Flow per Share (7)
P

Market Price per Share

A high FCF/P ratio reflects low market pricing of the company’s cash flows relative to its
share price, which can indicate possible undervaluation. Conversely, a low ratio reflects high

growth expectations. Companies that exhibit high cash-flow-to-price ratios typically belong
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into the value category. Prior research, including Lakonishok, Shleifer and Vishny (1994),
shows that such firms have outperformed growth stocks over extended periods. Their
findings suggest that the market frequently undervalues value firms, partly because investors
place overly optimistic expectations on growth companies. These return differences cannot
be explained by risk. (Lakonishok et al., 1994). The value investing strategy is built on the
idea that value stocks are systematically underpriced in the market, and it is precisely this
mispricing that creates the strategy’s return potential. Investors tend to extrapolate the recent
performances of firms and underestimate the fundamentals of firms. Based on this, stable
cash flows are often undervalued, which is one of the core premises of the value investing

strategy.

The Operating Cash Flow-to-Market (OCF/M) ratio measures a company’s operating cash
flow relative to its market value. Operating cash flow is obtained by adding net income and
non-cash expenses and subtracting the change in working capital. The ratio is calculated as

follows:

OCF Operating Cash Flow

= ®)

M Market Capitalization

A high OCF/M ratio indicates that a company’s cash flows are strong relative to its market
value. Similar to the FCF/P ratio, a high OCF/M value may suggest that the stock is
undervalued. Desai, Rajgopal, and Venkatachalam (2004) examined if cash flow —based
strategies captured a mispricing effect. They found that companies with a high OCF/M ratio
generated significantly higher risk-adjusted returns than those with a low ratio. They also
found that OCF/M effect remains strong even after controlling for accruals, suggesting that
investors tend to overweight accounting earnings and underweight cash flow information.
Overall, the evidence indicates that OCF/M ratio is an effective valuation measure for

identifying undervalued firms. (Desai et al., 2004).

The Sales-to-Market (S/M) ratio measures a company’s revenue relative to its market value.
In this ratio, total sales are used without any deductions, unlike in the case of operating cash

flow or free cash flow. The ratio is calculated as follows:

Annual Sales

= ©)

S
M Market Capitalization

As with the other two cash flow—based measures, a high value of this ratio indicates that the

market prices the company’s value low relative to its sales. Barbee, Mukherji, and Raines
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(1996) found that the S/M ratio performs effectively across industries, as revenue is less
affected by accounting choices compared to earnings-based measures. They also found that
S/M ratio explained returns better than traditional valuation ratios such as B/M ratio or
leverage measures (Barbee et al., 1996). Later studies, such as Penman et al. (2007), have

shown that the sales-to-price ratio predicts stock returns positively.

Cash flow—based valuation measures provide investors with insight into the relationship
between a company’s market value, cash flow, and sales. High FCF/P, OCF/M, and S/M
ratios may indicate that a company is undervalued in the market. This offers value investors

an opportunity to identify potential stocks capable of generating excess returns.

2.5.4 Capital return measure

The Payout Yield (PY) ratio measures the proportion of capital a company returns to its
shareholders each year through dividends and share repurchases relative to its market
capitalization. The payout yield was developed as an extension of the traditional dividend
yield, as it also accounts for share repurchases, which have become increasingly common
since the 1990s (Boudoukh, Michaely, Richardson & Roberts, 2007). The ratio is calculated

as follows:

Dividends+Share Repurchases

PY = (10)

Market Capitalization

A high Payout Yield indicates that a company distributes a large portion of its earnings to
shareholders through dividends or share repurchases. A substantial payout often reflects a
financially stable company with strong cash flows. Conversely, a low Payout Yield may
suggest weaker financial stability but can also indicate that the company reinvests its
earnings into new growth opportunities. Value investors tend to favour stocks with a high

Payout Yield, as it may signal either undervaluation or consistent returns to shareholders.

Research shows that Payout Yield has been a stronger predictor of stock returns than the
traditional Dividend Yield (Boudoukh et al., 2007). According to Boudoukh et al. (2007),
including share repurchases provides a more accurate measure of the total cash flows that
companies generate for investors. This is also the reason this study employs Payout Yield
instead of Dividend Yield. Grullon and Michaely (2002) further found that firms with a high

Payout Yield tend to be more stable and have more predictable future cash flows than those
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with a low Payout Yield. Such stability, predictability, and potential undervaluation align

well with the principles of a value investing strategy.

2.5.5 Fundamental valuation measure

The Intrinsic Value-to-Market (IV/M) ratio measures a company’s intrinsic, fundamentally
based value relative to its market value. The ratio is derived from a valuation model in which
the firm’s true value is estimated based on its expected future cash flows. The fundamental
value of a company is defined as the sum of its book value and the present value of its

expected future dividends (Frankel & Lee, 1998). The ratio is calculated as follows:

v Intrinsic Value

Y= (11)

M Market Capitalization

A high IV/M ratio indicates that a company’s intrinsic value is greater than its market value,
which may suggest potential undervaluation. Conversely, a low [V/M ratio implies that the
market prices the company higher than its calculated intrinsic value. In such a case, the
market believes that the company’s future performance will exceed the expectations
reflected in the discounted cash flow model, for instance through stronger earnings growth.
A value investor tends to select stocks with a high IV/M ratio, as these may represent
undervalued companies whose mispricing is likely to correct over time, generating returns

for the investor.

However, determining a company’s true intrinsic value is inherently challenging, as noted
in section 2.1. Frankel and Lee (1998) found that the IV/M ratio is a reliable predictor of
stock returns and, particularly over the long term, an even stronger explanatory measure than
the book-to-price ratio. According to their findings, the IV/M ratio more effectively

identifies cases of fundamental mispricing than valuation ratios. (Frankel & Lee, 1998).
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3 Data and methodology

This chapter presents the empirical data and research methods used in the study. The dataset
consists of factor data from the United Kingdom market covering the period from 1986 to
2024. The analysis examines how the selected value factors have performed during the
observation period. The data were obtained from the Global Factor Data database. The data
were pre-processed, relevant calculations were performed, and figures were constructed to
illustrate the results. In addition, quantitative statistical tests were conducted to evaluate the

statistical significance of the findings.

3.1 Data collection

The dataset used in this thesis was constructed from the United Kingdom market over the
period 1986-2024. The data were collected from the Global Factor Data database which
provides constructed long-short factor portfolios, from a wide range of international markets.
The database is commonly used in empirical asset pricing research. The dataset contains
monthly returns for ten different factors as well as for the market portfolio. The monthly
returns represent excess returns relative to the risk-free rate. All factor and market returns
are reported in U.S. dollars (USD). Each factor’s monthly returns are provided under three
different weighting schemes, all of which are examined in this study. These weightings are
Capped Value Weighted, Value Weighted, and Equal Weighted. These three weighting
schemes are offered by the database and were all selected to provide a more comprehensive
analysis and to enhance the reliability of the results. Using three weighting schemes allows
the analysis to capture how the performance of value factors depends on portfolio

construction choices.

Ten different factors were selected for this study, as presented in Section 2.5. The selection
criteria for the factors were based on the observation period and the value investing theme.
Each selected factor was required to have a complete monthly return series for the entire
period on the UK market. The chosen factors are consistent with the value investment
strategy framework. In addition to the factor data, the market portfolio returns for the same

market and time period were retrieved from the database. The portfolios, made by Global
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Factor Data, are rebalanced monthly, so the holding period is one month. The characteristics
of stocks are updated with the latest available accounting information, beginning four

months after the end of the fiscal period (JKP Factors, 2025).

The stocks in the dataset are divided into tertiles. The lowest tertile represents the short
position, and the highest tertile represents the long position. The middle tertile is excluded
from the factor portfolio construction. Only the stocks with the most extreme valuation
characteristics are used to maximise the valuation signal and avoid diluting the return spread
with stocks that lie close to the median. The difference in returns between the short position
and long position constitutes the factor return, which follows a long—short strategy. Each
factor requires at least five stocks in both the long and short categories for the returns to be
available in the database (JKP Factors, 2025). The selected dataset is continuous and
complete for the entire observation period, ensuring that each selected factor includes at least

five stocks throughout the sample.

3.2 Data description

The research data consist of the monthly excess returns of ten factors relative to the risk-free
rate. The factor returns are based on the United Kingdom market over the period 1986-2024.
The dataset also includes the market portfolio returns, which allow for the calculation of
measures such as Jensen’s Alpha. Each factor is available under three different weighting
schemes, as described in Section 3.1: Capped Value Weighted, Value Weighted, and Equal
Weighted.

In the Capped Value Weighted scheme, stocks are weighted according to their market
capitalization, but the maximum weight of a single stock is capped at the 80th percentile of
the New York Stock Exchange (NYSE) market capitalization distribution. This means that
if a stock’s market capitalization exceeds the level below which 80 % of NYSE-listed
companies fall, its weight is truncated at that level. This approach, which is applied
consistently in the Global Factor Data across all markets, is designed to limit the influence

of extremely large firms and to ensure that no single stock dominates the portfolio.

In the Equal Weighted scheme, all stocks receive an identical weight regardless of market

capitalization, giving each firm an equal contribution to the portfolio. In contrast, the Value
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Weighted scheme assigns weights purely based on market capitalization, meaning that firms
with the largest market values receive the highest weights, while smaller firms have very
limited influence. Consequently, the Capped Value Weighted scheme provides the most
realistic representation of a diversified portfolio. Large-cap companies tend to be more
popular investment targets, and it is therefore reasonable that they receive higher weights,
but in a pure Value Weighted portfolio, these large firms would dominate excessively,

leaving small-cap firms nearly irrelevant.

Figures 3 and 4 present the cumulative excess returns of the factors during the observation
period, alongside the cumulative market return. The figures display the results for the
Capped Value Weighted portfolios. As shown, the market portfolio has yielded the second
highest return over the sample period. The highest return belongs to the FCF/P factor. This
outcome, of market beating nine out of ten factors, can be explained by the nature of the
long—short strategy: when markets rise, the short positions typically generate negative
returns relative to the market, thereby reducing the overall long—short portfolio performance.
The figures also illustrate that, although the factors exhibit similar return patterns, the
magnitude of their cumulative returns varies significantly. Several factors have multiplied
their cumulative excess returns during the sample period, which highlights the long-term

effect of compounding.
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Figure 3. Cumulative excess returns of B/M, B/MEV, E/P, EBITDA/EV, D/M and Market,
1986-2024. Weighting: Capped Value Weighted

Figure 4 shows that the factors FCF/P, S/M, PY, OCF/M, and IV/M have all generated
positive returns. These factors have therefore produced excess returns relative to the risk-
free rate. In contrast, Figure 3 includes one negative performer: the D/M factor, which has
yielded slightly negative excess returns. Hence, the D/M factor has not outperformed the
risk-free rate in cumulative returns over the observation period. It can also be observed from
the figures that some factors, such as B/M, B/MEV and PY, show only very modest
cumulative excess return growth over the entire sample period. These factor portfolios have

remained relatively close to their initial value despite the 40-year time horizon.
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Figure 4. Cumulative excess returns of FCF/P, S/M, PY, OCF/M and IV/M, 1986-2024.
Weighting: Capped Value Weighted

Different weighting schemes naturally lead to differences in returns. The variations arise
because the stock weightings differ across the portfolios, and this study also examines which
weighting method has yielded the strongest performance. Figure 5 illustrates the differences
in the cumulative excess returns across the entire observation period. The figure presents the
total excess returns of all ten factors under each weighting scheme. It can be observed that
the Equal Weighted portfolios provide both the highest and the lowest raw returns. The Equal
Weighted approach also exhibits the highest standard deviation (1.52) and the highest mean
return (1.69). The Capped Value Weighted and Value Weighted portfolios, in contrast,
display lower volatility. Between these two, the Capped Value Weighted method produces
a slightly higher mean return across the factors (1.38) and a lower standard deviation (1.04).
The Value Weighted portfolios show an average return of 1.28 and a standard deviation of
1.08. The comparison of the weighting schemes demonstrates that the chosen portfolio

weighting method has a clear effect on both the magnitude and the dispersion of returns.
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Figure 5. Sum of excess returns with different weighting, 1986-2024

The number of stocks included in the factor portfolios is presented in Appendices 1 and 2.
As shown in the appendices, the number of stocks varies substantially over the sample
period. At the beginning of the period in 1986, the number of stocks is low but begins to
increase steadily. The factor portfolios remain below one hundred stocks until 1989, during
which most factors reach the threshold of one hundred stocks. The most notable increase
occurs during the 1990s. From the 1990s onward, the number of stocks continues to grow
relatively rapidly for most factors until the late 2000s. However, the number of stocks begins
to decline around the time of the financial crisis in 2008, and this downward trend continues

until the end of the sample period.

The dataset provides a broad universe of firms, allowing the construction of high-quality
factor portfolios. The development of the factor portfolios closely follows the overall market
portfolio, although none of the factors reach the market’s level at any point in the sample.
The number of stocks influences the reliability of the return estimates: larger portfolios
generally produce more reliable results. On the other hand, a large number of stocks can
imply that the same firms appear in several factor portfolios. Nevertheless, a high number of
stocks supports reliable performance evaluation. The factors PY and IV/M contain
substantially fewer stocks than the other factors, but their return estimates remain reliable

since the IV/M portfolio includes several hundred stocks throughout most of the sample, and
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the PY factor also rises to several hundred stocks before declining again, remaining above

100 stocks even at the end of the sample.

3.3 Methodology

This study is conducted as a quantitative time series analysis that examines the performance
of selected factors, their risk-adjusted returns, and their statistical significance in the United
Kingdom market over the period 1986—2024. The analysis is based on monthly observations
throughout the sample period. Returns are evaluated using raw returns, the Sharpe ratio, and
Jensen’s alpha, as well as the statistical significance of these measures. In addition, the study
assesses how the factors perform under different market conditions, namely during negative
months and positive months. Methods based on historical returns provide an overview of
past performance but do not guarantee future results (Vaihekoski 2022, 279). According to
Vaihekoski (2022, 279), these methods rely on the assumption that the underlying
relationships are persistent, which allows them to be used for future assessments. This study
utilizes historical return data to draw conclusions about whether the examined factors could

be expected to perform similarly in the future.

3.3.1 Raw return

Raw returns are used to examine the performance of the factors before any risk adjustment.
The Global Factor Data database provides monthly excess returns relative to the risk-free
rate, meaning that raw returns directly represent each factor’s excess return over the risk-
free benchmark. For raw returns, the average monthly return is calculated for each factor,
and this average is then annualized. The annualized return reflects the factor’s long-term

average total return.

Annualization is performed by taking the average monthly return over the entire sample
period and multiplying it by 12. In addition to returns, annualized volatilities are calculated
for each factor. Volatility allows an assessment of how much a factor’s returns have
fluctuated over the sample period. The annualized volatility is calculated by taking the

standard deviation of the monthly return series and multiplying it by the square root of 12.
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Raw returns describe the development of excess returns without risk adjustment or statistical
testing, and they are also used to compare how different weighting schemes affect factor
performance. They allow an evaluation of whether factors generate higher returns merely as
compensation for higher risk, or whether they can deliver excess returns even after
controlling for risk. Raw returns therefore serve both as an absolute measure of performance
and as a baseline for interpreting the Sharpe ratio and Jensen’s alpha, which capture risk-

adjusted performance.

3.3.2 Sharpe ratio

One of the most widely used measures of a portfolio’s risk-adjusted return is the Sharpe
ratio. William Sharpe (1966) developed a formula that expresses the relationship between
an investment’s returns and the standard deviation of those returns. According to financial
theory, the expected return should increase as risk increases. The Sharpe ratio is calculated
by dividing the risk premium by the standard deviation of the investment’s returns. It is

defined as follows:

Sharpe ratio = ks (12)

o

In the formula, 1; represents the portfolio’s return, rr is the risk-free rate, and o; denotes the
portfolio’s standard deviation (Sharpe, 1966). A higher Sharpe ratio indicates a better
investment in relation to its level of risk, while a negative Sharpe ratio reflects a negative
return. When choosing between two portfolios, the one with the higher Sharpe ratio should
generally be preferred; however, the correlation of these portfolios with the investor’s other
holdings should also be considered (Sharpe, 1994). The Sharpe ratio does not take
correlation into account but instead measures the portfolio’s total risk, including both
systematic and unsystematic components. According to Eling (2008), the Sharpe ratio is the
most widely used performance measure due to its simplicity and its position as a standard

benchmark in both theoretical literature and empirical research.

In this study, the Sharpe ratio is used alongside Jensen’s Alpha to assess the risk-adjusted
performance of the value investing strategy. Since the dataset already provides excess returns
compared to the risk-free rate, the Sharpe ratio is calculated directly as the mean excess

return divided by its standard deviation. Thus, the risk-free rate term is implicitly accounted
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for and does not need to be subtracted separately. The statistical significance of the Sharpe
ratios is tested in Stata using a z-test, which indicates whether the factors have produced
statistically significant risk-adjusted excess returns compared to the risk-free rate. Risk-
adjusted excess returns relative to the market are measured using Jensen’s alpha, which is

introduced next.

3.3.3 Jensen’s alpha

Jensen’s Alpha is a measure used to evaluate the risk-adjusted performance of an investment.
It was developed by Michael Jensen (1968) with the aim of creating an absolute measure to
assess a portfolio manager’s forecasting ability. Jensen’s alpha is derived using the Capital
Asset Pricing Model as its reference framework. In this model, the portfolio’s actual return
is compared with the return predicted by the CAPM, and the difference between the two
represents potential excess return. If alpha is negative, the portfolio’s realised return falls
short of the return that its risk exposure would predict. Alpha therefore shows how much a
portfolio’s realized return deviates from the return justified by its risk according to the

CAPM. Jensen (1968) presented the following formula for calculating alpha:

a; = (Ti - Tf) — Bi(n — Tf) (13)

In the formula, o; represents alpha, meaning the portfolio’s excess return compared to the
CAPM benchmark. r; denotes the portfolio’s actual return, while rr is the risk-free rate of
return. The market return is represented by rm, and Bi measures the portfolio’s systematic
risk, or beta. If alpha equals zero, the portfolio has performed exactly as expected according
to the CAPM, given its level of risk. The higher the positive value of alpha, the greater the

excess return relative to risk.

In this study, Jensen’s alpha is used to evaluate whether the value factors have generated
excess returns relative to their level of risk. For each factor, a regression test is performed.
Through this regression analysis, the factor’s Jensen’s alpha, beta, and corresponding p-
values are obtained, which allow for the assessment of statistical significance. The
regressions are based on the CAPM, where the factor’s returns are explained by the market
portfolio return. The annualized Jensen’s alpha values of the factors are compared with each

other, and the statistical significance of these values is examined. A statistically significant
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positive alpha implies that the factor has produced excess returns that cannot be explained
by exposure to market risk alone. Jensen’s alpha therefore measures risk-adjusted
performance relative to the market portfolio, whereas the Sharpe ratio measures performance

relative to total volatility.
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4 Results

This chapter presents the empirical findings of this thesis. First, the performance of the
factors is examined in terms of raw returns and volatility. After that, the focus moves to the
risk-adjusted performance of the factors. Finally, the performance of the factors is analysed
in different market conditions. All performance measures reported in this chapter are

calculated using excess returns relative to the risk-free rate.

4.1 Performance of factors

In this thesis, the performance of ten different factors is examined. This subsection focuses
on the factors’ performance in terms of raw returns. The raw return for each factor has been
calculated by taking the average monthly return from the dataset and annualizing it, as
presented in Section 3.3.1. The statistical significance of raw returns is also examined. In
addition, the annualized volatility of each factor is reported to illustrate the variability of
monthly returns. The factor returns are analysed using all three weighting methods. The
returns are annualized excess returns relative to the risk-free rate, both for the factors and for

the market.

Table 1 presents the annualized returns, their statistical significance, and annualized
volatilities for all ten factors with the three different weightings. Under the Capped Value
Weighted method, the highest excess returns were produced by the FCF/P factor (8.13%)
and the EBITDA/EV factor (5.72%). The market portfolio generated the second highest
return of 6.85%. Under the capped value weighting, statistically significant excess returns
were generated by the E/P, FCF/P, EBITDA/EV, OCF/M, and IV/M factors, as well as by
the market portfolio. These factors and the market were therefore able to produce statistically
significant excess returns relative to the risk-free rate. The highest annualized volatility
under the Capped Value weighting also came from the market portfolio (18.93%), while
factor volatilities ranged between 10.84% and 14.00%. Under the Capped Value Weighted
method, the weakest performance came from the D/M factor (—0.07%), which was the only

factor with a negative excess return. The lowest volatility was produced by the IV/M factor

(10.84%), while the highest belonged to PY (14.00%).
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Table 1. Annualized returns of all factors with all three weightings, 1986-2024

Table 1 reports annualized excess returns, their statistical significance, and annualized
volatilities for all ten value factors and the market portfolio over the period 1986-2024.
Returns are calculated as average monthly excess returns relative to the risk-free rate and

annualized by multiplying by 12. Volatility is measured as the annualized standard deviation

of monthly excess returns. Results are presented under three weighting methods: Capped

Value Weighted, Equal Weighted, and Value Weighted.

Capped Value Weighted Equal Weighted Value Weighted
Factor Return p-value Volatility Return p-value Volatility Return p-value Volatility
B/M 1.12% 0.30 13.20 % 2.02 % 0.13 11.37% | -0.28% 0.55 14.07 %
B/MEV 1.14% 0.30 13.31% 1.82% 0.16 11.43% | -0.41% 0.57 14.07 %
E/P 5.04 % 0.01*** 12.57 % 5.41%  0.00*** 10.583% | 3.40%  0.05** 12.50 %
FCF/P 8.13% 0.00*** 11.23 % 11.53%  0.00*** 10.49 % 8.31% 0.00*** 12.53%
EBITDA/EV | 5.72% 0.00*** 12.89 % 6.85%  0.00*** 11.45% | 4.69%  0.01** 12.86 %
S/M 2.81% 0.10 13.66 % 489%  0.00*** 10.75% | 2.75% 0.11 13.87 %
D/M -0.07 % 0.51 13.42 % -1.07 % 0.74 10.59 % 0.98 % 0.33 14.03 %
PY 1.26 % 0.29 14.00 % 0.07 % 0.49 12.73% | 3.30% 0.08* 14.41%
OCF/M 5.03 % 0.00*** 11.81 % 8.54%  0.00*** 1066% | 6.21% 0.00***  10.88%
IV/M 5.32 % 0.00*** 10.84 % 3.23% 0.01** 9.00 % 405%  0.01** 10.85%
MARKET 6.85 % 0.01** 18.93 % 5.16 % 0.06* 20.20% | 6.05%  0.02** 17.51%

Significance levels: *** p<0.01; ** p<0.05; * p<0.10

With the Equal Weighted method, the FCF/P factor again shows the highest return (11.53%),
while the D/M factor produces the lowest and the only negative return (—1.07%). Under this
weighting, the market portfolio provides a return of 5.16% and is beaten by four factors. The
factors outperforming market portfolio are E/P (5.41%), FCF/P (11.53%), EBITDA/EV
(6.85%), and OCF/M (8.54%). Equal Weighting produces the highest returns for the factors
compared to the other weighting methods. Statistically significant excess returns were
observed for the E/P, FCF/P, EBITDA/EV, S/M, OCF/M, and IV/M factors, as well as for
the market portfolio, although S/M did not remain statistically significant under the capped
value weighting or value weighting. The market portfolio shows the highest volatility at

20.20%. The volatility range for the factors is 9.00%—12.73%. With the Equal Weighted
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method, three factors were therefore able to outperform the market, and all factors had lower

volatility than the market portfolio.

Under the Value Weighted method, two factors produced negative returns. The B/M factor
(—0.28%) and the B/MEV factor (—0.41%) generated negative excess returns relative to the
risk-free rate, while the D/M factor produced a positive return under this weighting (0.98%).
Again, FCF/P generated the highest return (8.31%). Under this weighting market portfolio
returned 6.05% and was outperformed by FCF/P (8.31%) and OCF/M (6.21%). Statistically
significant excess returns were generated by the E/P, FCF/P, EBITDA/EV, PY, OCF/M and
IV/M factors, as well as by the market portfolio. All of these, with the exception of PY, were
also able to generate statistically significant excess returns under the other weighting
schemes. The volatility of the market portfolio (17.51%) was the highest, while the factor
volatilities ranged between 10.85% and 14.41%.

Based on raw returns, most factors underperform the market portfolio over the full sample
period. Under the capped value weighting market portfolio performed better than nine out
of the ten factors. Under value weighting two factors outperformed the market portfolio.
Equal weighting was the best weighting method for the factors, as four factors generated
higher returns than the market portfolio. However, the volatility of the market portfolio has
been higher than that of the factors, which affects the risk-adjusted performance. These

results are discussed in the next subsection.

4.2 Risk-adjusted performance of factors

The risk-adjusted performance of the factors is examined using the Sharpe ratio and Jensen’s
alpha introduced earlier. The analysis looks at the Sharpe ratio and Jensen’s alpha values for
each factor, and also whether these values are statistically significant. This shows whether
the factors have produced statistically significant risk-adjusted excess returns. For both the
factors and the market portfolio, Sharpe ratios and Jensen’s alphas are estimated using excess
returns relative to the risk-free rate, while statistical tests are conducted against a zero mean
excess return. Tables 2—4 present the calculated risk-adjusted performance measures for the

factors, as well as the corresponding values for the market portfolio whenever applicable.
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Table 2 shows the key figures for the risk-adjusted performance of the factors under the
Capped Value Weighted method. According to table 2, the E/P, FCF/P, EBITDA/EV,
OCF/M, and IV/M factors achieve higher Sharpe ratios than the market portfolio. The Sharpe
ratios of all these factors, as well as the market portfolio, are statistically significant. These
results indicate that the E/P, FCF/P, EBITDA/EV, OCF/M, and IV/M factors have produced
statistically significant risk-adjusted excess returns relative to the risk-free rate. The beta
values describe how the factors move relative to the market. The betas of the factors are on
average very small or even negative, which means the factors do not move strongly in the

same direction as the market.

Jensen’s alpha measures the factors’ risk-adjusted performance relative to the market, and
therefore this measure cannot be calculated for the market portfolio. A positive Jensen’s
alpha means that the factor portfolio has been able to generate risk-adjusted excess returns
relative to the market portfolio. Table 2 shows that the D/M factor is the only factor with a
negative alpha. The table also shows that small alpha values below 4 %, even if positive, are
not statistically significant. Statistically significant alpha values are obtained for the factors
E/P (5.53 %), FCF/P (8.33 %), EBITDA/EV (5.69 %), OCF/M (5.12 %), and IV/M (4.62
%). Based on this, it can be concluded that the FCF/P factor has performed well both in terms
of volatility-based performance (Sharpe) and in exceeding the market-risk-based required
return (Jensen’s alpha) in a statistically significant way. The FCF/P factor therefore has the
strongest evidence of genuine excess returns. The weakest performance comes from the D/M
factor, which suggests that this balance-sheet-based measure has not worked well during the

sample period.
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Table 2. Risk-adjusted factor performance (Capped Value Weighting, 1986-2024)

Table 2 presents the risk-adjusted performance of the value factors and the market portfolio
under the Capped Value Weighted method. Risk-adjusted performance is measured using
the Sharpe ratio and Jensen’s alpha, which are calculated from excess returns relative to the

risk-free rate. The reported p-values indicate the statistical significance of the Sharpe ratios

and Jensen’s alphas. The beta coefficients measure the sensitivity of each portfolio to market

movements.
Capped Value Weighted

Factor Sharpe Ratio p-value Sharpe Beta Jensen's Alpha p-value Jensen
B/M 0.09 0.59 0.10 0.46 % 0.83
B/MEV 0.09 0.59 0.11 0.41% 0.85
E/P 0.40 0.09* -0.07 5.53 % 0.01***
FCF/P 0.72 0.00*** -0.03 8.33% 0.00***
EBITDA/EV 0.44 0.01*** 0.00 5.69 % 0.01***
S/M 0.21 0.20 0.08 2.29% 0.30
D/M 0.00 0.98 0.03 -0.28 % 0.90
PY 0.09 0.57 -0.07 1.71% 0.45
OCF/M 0.43 0.01*** -0.01 5.12% 0.01***
IV/M 0.49 0.00*** 0.10 4.62% 0.01***
MARKET 0.36 0.02** 1.00

Significance levels: *** p<0.01; ** p<0.05; * p<0.10

Table 3 shows the same results, but with the Equal Weighted method. It can be seen that the
factors that performed well and those that performed poorly are mostly the same as before.
However, under the Equal Weighted method, the results are largely consistent with the
capped value weighting. The main difference is that the S/M factor achieves a statistically
significant Sharpe ratio under equal weighting, whereas the IV/M factor is no longer
statistically significant. The D/M factor receives a negative Sharpe ratio and a negative
Jensen’s alpha. The best-performing factor based on both the Sharpe ratio and Jensen’s alpha
is again the FCF/P factor. Under this weighting, the statistically significant alpha values are
mostly larger than under the Capped Value Weighted method. In this case, seven out of ten
factors receive a negative beta value, which means the factor portfolio increases when the
market decreases and vice versa. The three factors with positive betas, B/MEV, D/M and

IV/M, have beta values in the range 0.00-0.10, which means that these factors move in the
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same direction as the market, but only very slightly, since their beta values are close to zero

while the market beta equals one.

Table 3. Risk-adjusted factor performance (Equal Weighting, 1986-2024)

Table 3 presents the risk-adjusted performance of the value factors and the market portfolio
under the Equal Weighted method. Sharpe ratios and Jensen’s alphas are calculated from

excess returns relative to the risk-free rate, and the reported p-values indicate their statistical

significance. The beta coefficients describe the degree of market exposure for each portfolio.

Equal Weighted
Factor Sharpe Ratio p-value Sharpe Beta Jensen's Alpha p-value Jensen
B/M 0.18 0.27 -0.01 2.06 % 0.26
B/MEV 0.16 0.32 0.00 1.79% 0.33
E/P 0.51 0.00*** -0.19 6.36 % 0.00***
FCF/P 1.10 0.00*** -0.12 12.12% 0.00***
EBITDA/EV 0.60 0.00*** -0.13 7.52 % 0.00***
S/M 0.45 0.00*** -0.01 4.93% 0.00***
D/M -0.10 0.53 0.01 -1.12% 0.51
PY 0.01 0.97 -0.04 0.25 % 0.90
OCF/M 0.80 0.00*** -0.10 9.05 % 0.00***
IV/M 0.36 0.25 0.07 2.86 % 0.05**
MARKET 0.26 0.11 1.00

Significance levels: *** p<0.01; ** p<0.05; * p<0.10

Table 4 presents the coefficients under the Value Weighted method. The D/M factor has a
positive Sharpe ratio with this weighting, although it is not statistically significant. The B/M
and B/MEYV factors receive both a negative Sharpe ratio and a negative Jensen’s alpha. For
the Sharpe ratio, the FCF/P (0.66) and OCF/M (0.57) factors achieve statistically significant
values that are higher than that of the market portfolio (0.35). In addition, the EBITDA/EV
(0.36) and IV/M (0.37) factors also exhibit statistically significant Sharpe ratios that exceed
the market Sharpe ratio under this weighting. The best statistically significant alpha value is

again obtained by the FCF/P factor under this weighting.
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Table 4. Risk-adjusted factor performance (Value Weighting, 1986-2024)

Table 4 presents the risk-adjusted performance of the value factors and the market portfolio
under the Value Weighted method. Risk-adjusted returns are evaluated using the Sharpe
ratio and Jensen’s alpha based on excess returns relative to the risk-free rate. The reported
p-values indicate the statistical significance of these measures, while the beta coefficients

capture each portfolio’s exposure to market risk.

Value Weighted

Factor Sharpe Ratio p-value Sharpe Beta Jensen's Alpha p-value Jensen
B/M -0.02 0.90 0.19 -1.41% 0.52
B/MEV -0.03 0.86 0.20 -1.61% 0.46
E/P 0.27 0.09* -0.04 3.63 % 0.07*
FCF/P 0.66 0.00*** -0.03 8.47 % 0.00***
EBITDA/EV 0.36 0.02** 0.03 4.52 % 0.03**
S/M 0.20 0.22 0.15 1.82% 0.41
D/M 0.07 0.66 0.11 0.33% 0.88
PY 0.23 0.15 -0.13 4.09 % 0.08*
OCF/M 0.57 0.00*** 0.26 6.06 % 0.00***
IV/M 0.37 0.02** 0.14 3.23% 0.06*
MARKET 0.35 0.03** 1.00

Significance levels: *** p<0.01; ** p<0.05; * p<0.10

It can be seen that the FCF/P factor has performed the best in every weighting method, both
in terms of the Sharpe ratio and Jensen’s alpha, and in a statistically significant way. The
FCEF/P factor reflects the strong cash flow of a company. The market portfolio works as a
benchmark for the factor returns. The high Sharpe ratio of the market portfolio shows that
the market has performed strongly during the sample period. However, several factors have
produced higher risk-adjusted returns than the market. From Tables 2, 3 and 4 it can also be
observed that the Equal Weighted method gives the highest returns for the factors compared
to the market. In the Equal Weighted method each company receives the same weight.
Historically, small firms have offered higher returns in exchange for higher risk, and this
pattern also seems to appear in this study. In the Value Weighted method large firms receive
a large weight, meaning that the impact of small companies on the portfolio return is small

due to their low weighting.
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Overall, it can be concluded that the factors that have performed the best across all weighting
methods are FCF/P, OCF/M, EBITDA/EV and E/P. Based on these results, it can be inferred
that cash-flow-based and earnings-based value measures have generated excess returns in
the UK market during the sample period. In contrast, balance-sheet-based value measures
have generally produced weaker results, both compared to the market and to the risk-free
rate. A company’s cash flow and earnings are highly important from an investor’s
perspective, so if these fundamentals are undervalued it is more likely that the

undervaluation will correct itself and a factor-based portfolio will generate excess returns.

4.3 Performance of factors in different market conditions

The performance of the factors in different phases of the market cycle is examined using
annualized returns, the Sharpe ratio and Jensen’s alpha. As in the section 4.2, the statistical
significance of the Sharpe ratios and Jensen’s alphas is assessed against a zero benchmark.
The market cycle is divided into two parts: negative months and positive months. Months in
which the market portfolio produced negative returns are classified as negative months,
while months with positive returns are classified as positive months. In total, the sample
contains 204 negative months and 264 positive months, indicating that the market portfolio
has produced positive excess returns more frequently than negative ones during the period
1986-2024. For these periods, annualized average returns, Sharpe ratios, Jensen’s alphas,
and their statistical significance have been calculated for the factors. This allows the
comparison of factor performance under different market conditions. The analysis then
examines how the factors performed during negative and positive market months. This
approach allows for the identification of cyclical and defensive factors. A factor that
generates positive returns during negative market months can be interpreted as defensive,
meaning it moves against the market. Conversely, a factor that also produces negative returns
during declining markets can be considered cyclical, moving in the same direction as the

overall market.

The performance of the factors across market cycles is examined only with the Capped Value
Weighted method. The restriction to one weighting method is made to control the scope of
the thesis and avoid repetition. The Capped Value Weighted method is also the most realistic

portfolio for an investor, as it limits the overweighting of large companies and therefore
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better reflects real investment conditions. The difference in factor returns across weighting
methods is presented in sections 4.1 and 4.2, so this subsection focuses only on cyclicality

using one weighting method.

Table 5 shows that in a positive market the market portfolio has produced the highest average
return and the highest Sharpe ratio. The market Sharpe ratio is also statistically significant.
During the positive months, all other factors have produced excess returns relative to the
risk-free rate except for payout yield. Statistically significant Sharpe ratios are achieved by
the factors BMEV, FCF/P, EBITDA/EV, S/M and IV/M, although the market still produces
the highest statistically significant Sharpe ratio. During the negative months the situation
reverses, as the market produces negative returns and a clearly negative Sharpe ratio. During
the negative months all factor portfolios generate higher average returns than the market

portfolio.

The Sharpe ratios of the factors show more dispersion in the negative market conditions.
Several factors receive a negative Sharpe ratio, but for example the FCF/P factor achieves a
high (1.13) and statistically significant Sharpe ratio. Regarding Jensen’s alpha, only the
factors E/P and FCF/P obtain a positive alpha value in the positive market, although none of
them are statistically significant. Thus, in the positive market the market has outperformed
the factors, and the factors have not been able to generate risk-adjusted excess returns. In the
negative market there is more variation, but the only statistically significant Jensen’s alpha
belongs to the FCF/P factor. Its alpha value is 13.50 %, which indicates a substantial excess
return. Even though the market has declined, the FCF/P factor portfolio has been able to

produce strong returns.
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Table 5. Annualized factor performance during positive and negative months 1986-

2024 (Capped Value Weighted)

Table 5 presents the annualized performance of the value factors and the market portfolio
during positive and negative market months, over the period 1986-2024, under the Capped
Value Weighted method. For both market conditions, the table reports average excess
returns, Sharpe ratios, Jensen’s alphas, and beta coefficients. All performance measures are
calculated using excess returns relative to the risk-free rate, and the reported p-values
indicate the statistical significance of the Sharpe ratios and Jensen’s alphas. The beta
coefficients reflect the sensitivity of each portfolio’s returns to market movements during

positive and negative months.

Capped Value Weighted

Positive Months Negative Months

A;:tr:ie Sharpe p-value Jensen p-value Beta A;:tfie Sharpe p-value Jensen
B/M 471 % 0.34 0.11 -717% 0.13 023 | -352% -0.29 024 -286% 0.51 0.01
B/MEV 5.16 % 0.38 0.08* -791% 0.09* 0.26 | -4.06% -0.32 0.18 -3.79% 040 0.01
E/P 1.58 % 0.13 0.55 157% 0.72 0.00 | 9.52% 0.76  0.00*** 3.83% 0.39 -0.11
FCF/P 4.38 % 0.40 0.06* 0.02% 1.00 0.09| 1298% 1.13 0.00*** 13.50% 0.00*** 0.01
EBITDA/EV 5.18 % 0.40 0.06* -0.36% 094 0.11 | 6.40% 0.50 0.04**  4.03% 0.37 -0.05
S/M 5.27% 0.39 0.07* -692% 0.14 0.24| -0.38%  -0.03 091 -142% 0.77 -0.02
D/M 1.21% 0.09 068 -650% 0.17 0.15| -1.72%  -0.13 059 -524% 0.26 -0.07
PY -291%  -0.22 0.30 -10.78% 0.02** 0.16 | 6.65% 0.45 0.07* -258% 0.62 -0.19
OCF/M 2.87% 0.25 024 -364% 036 0.13| 7.82% 0.64 0.01*** 5.51% 0.20 -0.05
IV/M 8.32% 0.76  0.00*** -4.89% 0.18 0.26 | 1.44% 0.14 0.58 3.88 % 0.30 0.05
MARKET 50.56%  4.49 0.00*** 1.00 | -49.70% -3.65 0.00*** 1.00

Significance levels: *** p<0.01; ** p<0.05; * p<0.10

Table 5 also shows the betas calculated for the factors in both the negative months and
positive months. During the positive months, the betas of the factors are positive, but they
remain small. This means that the factors move in the same direction as the market, but only
to a very limited extent. This becomes even more evident in the negative months, where six
factors receive a negative beta. For example, the EBITDA/EV and FCF/P factors have had
very small beta values during the positive months, and during the negative months the

EBITDA/EV factor has even had a negative beta. These results suggest that several value
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factors display defensive characteristics and do not closely follow broad market movements.
Each factor portfolio consists of a long position in stocks with the highest valuation signal
and a short position in stocks with the lowest signal. As a result, the market exposure of the
long leg and the short leg partly offset each other, making the overall portfolio approximately

market neutral.

As Table 5 shows, the factors have performed better in the negative months. Value factors
benefit from downturn periods, where pricing based on fundamentals often becomes more
important. This pattern is also visible in Figures 3 and 4, while the market experienced a
sharp decline during the 2008-2009 financial crisis, the cumulative return curves of the
strongly performing FCF/P and OCF/M factors fell much less and even increased during
parts of the crisis period. Long—short value portfolios benefit from declining markets, as
overvalued growth stocks tend to suffer more during downturns, strengthening the return of
the short position. At the same time, firms with strong fundamentals and low valuation ratios
may be more resilient, supporting the performance of the long position. As a result, value-
based long—short strategies can perform well when market returns are negative. This finding
is consistent with Lakonishok, Shleifer, and Vishny (1994), who showed that value strategies

tend to outperform during market downturns due to corrections in mispricing.

Positive market returns are more represented in this examination as the number of positive
months is larger than the number of negative months. The larger number of positive months
increases the reliability of the estimates counted for positive months. Whereas the smaller
number of negative months makes the estimates more sensitive to outliers and month-to-
month variations. However, the examination period is long, and the observations are almost
evenly split, 44% negative months and 56% positive months, so the results can be considered

reliable.

Cash-flow-based factors also outperform balance-sheet-based factors in the cyclicality
analysis. The betas of the factors are generally close to zero or even negative, so even though
the market clearly dominates in terms of average return during the positive months, the
factors may still achieve higher Jensen’s alpha values. Some of the factors have therefore
performed well relative to their risk. During the positive months, the factors cannot
outperform the market in a statistically significant and risk-adjusted manner. During the

negative months, only the FCF/P factor is able to do this statistically significantly.



40

5 Conclusions and summary

The objective of this bachelor’s thesis was to examine the ability of valuation multiples to
generate excess returns in the United Kingdom market during 1986-2024. In addition, the
second objective was to investigate whether the factors have been able to generate excess
returns during both declining and rising market conditions. The study was based on monthly
long—short factor returns from the Global Factor Data database. The factor portfolios were
constructed according to the database’s methodology, and the portfolios were examined

using three different weighting schemes.

The performance of the factors was compared with each other, the risk-free rate, and the
market portfolio. The results show that in terms of raw returns, the market portfolio
performed strongly under all weighting methods. With the Capped Value Weighted
approach, only the FCF/P factor was able to outperform the market portfolio. Under Equal
Weighting, the factors E/P, FCF/P, EBITDA/EV and OCF/M generated slightly higher raw
returns than the market. Under Value Weighting, only FCF/P and OCF/M outperformed the
market return. The cash flow— and earnings-based factors E/P, FCF/P, EBITDA/EV, and
OCF/M generated statistically significant excess returns relative to the risk-free rate under
all weighting schemes. In addition, only the IV/M factor and the market portfolio achieved
statistically significant excess returns across all weightings. Cash-flow-based factors
performed well relative to the market in raw returns, while balance sheet-based factors

performed weaker throughout the sample period.

The analysis of risk-adjusted returns confirmed the same conclusion. Several factors
generated statistically significant excess returns over the risk-free rate, and when compared
with the market portfolio, several also achieved a significant Jensen’s alpha. The best-
performing factors were E/P, FCF/P, EBITDA/EV and OCF/M, all of which are earnings-
or cash flow—based measures. In contrast, the balance sheet-based factors B/M, B/MEV and

D/M performed considerably worse.

Regarding the first research question, it can be concluded that some UK value factors have
generated statistically significant excess returns, but the performance was not consistent
across all factors. The strongest and most consistent excess returns were produced by cash

flow— and earnings-based factors. Concerning the second research question, the results show
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that the factors did not generate statistically significant excess returns relative to the market
portfolio during positive months. During negative months, however, the FCF/P factor
produced clearly positive and statistically significant excess returns compared with the

market. Therefore, the study answered both research questions.

Compared with previous literature, the results of this thesis mostly support earlier findings,
but also provide new evidence on the strength of cash-flow-based factors in the UK market.
Fama and French (1992, 1998) highlighted the ability of the B/M ratio to generate excess
returns internationally. The results of this thesis show that the B/M ratio or B/MEYV ratio did
not generate statistically significant excess returns in the UK market during the sample
period. Basu (1977) demonstrated the ability of the E/P ratio to generate excess returns. In
this thesis, the E/P factor generated statistically significant risk-adjusted excess returns,
supporting Basu’s findings. In contrast, the earnings- and cash-flow-based factors performed
well in this study, which is consistent with the results of Basu (1977) as well as Desai,
Rajgopal and Venkatachalam (2004). Loughran and Wellman (2011) showed that a high
EBITDAV/EV ratio is associated with above-average returns, which was also observed in this

thesis.

Dimson, Nagel and Quigley (2003), who previously studied the UK market, found that value
strategies produced excess returns in 1955-2001. This thesis brings the analysis closer to the
present day and shows that excess returns are still possible, but the importance of cash-flow-
based measures has increased compared to traditional valuation metrics such as the B/M

ratio. The results therefore complement and refine the findings of Dimson, Nagel and

Quigley.

For investors, the results indicate that value factors have been able to generate excess returns
in both raw and risk-adjusted returns. The substantial variation between factors highlights
the importance of choosing valuation metrics carefully. Cash flow— and earnings-based
measures may provide added value especially during declining markets, when fundamentals
become more important. In rising markets, the market portfolio has been clearly stronger,
and the short side of the long—short strategy weakens factor portfolio performance. The
results suggest that investors tend to underestimate strong and stable cash flows, which helps
explain why cash-flow-based factors provide long-term excess return potential. Therefore,

investors should emphasise cash flow— and earnings-based metrics when selecting stocks.
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The reliability of the study is generally good. The long, four-decade sample covers several
bull and bear market periods and includes a large number of firms, which strengthens the
reliability and generalisability of the results. The size of the UK market enables broad factor
portfolios, which reduces the influence of individual companies. However, the study also
has several limitations. The factor portfolios are preconstructed by the Global Factor Data
database, which means that the exact portfolio compositions and individual stock weights
cannot be observed or adjusted. This limits transparency and restricts deeper analysis of
portfolios. Furthermore, the same firms may appear in multiple factor portfolios, which can
increase correlations between factors and affect the interpretation of relative factor
performance. The analysis is also limited to the UK market, and therefore the results cannot
be directly generalized to other markets. In addition, the analysis does not account for taxes
or transaction costs, meaning that the reported excess returns represent gross performance
and may overstate the returns achievable in practice. Finally, the study relies on the accuracy
and consistency of the database, and any measurement errors in the underlying data may

influence the findings.

Value investing is a widely studied topic, but there is still room for further research. Future
studies could examine other value factors provided by the Global Factor Data database that
were not included in this thesis. This would provide a broader view of the most common
value factors and their ability to generate excess returns. It would also be interesting to
analyse the effect of different weighting schemes on factor cyclicality in more detail or
compare factor performance across different decades. Expanding the analysis in these
directions would provide a more comprehensive understanding of the extent to which
valuation-based strategies can generate excess returns and how efficiently the UK market

reflects available information.
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Appendix 1. Number of stocks included in each factor portfolio, 1986-2024
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Appendix 2. Number of stocks included in each factor portfolio and market portfolio,
1986-2024
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