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This thesis analyses the performance of factor investing strategies, value and momentum,
both individually and in combination, using data from publicly listed companies in the Oslo
Stock Exchange. The examination period is from 2005 to 2024. Value stocks are screened
using EV/EBITDA and P/CF multiples, while momentum is identified using a 12-month
intermediate signal (12-1). Portfolios are constructed annually by sorting and ranking stocks
into tertiles, with a six-month lag applied to all data. Returns are weighted by the market
capitalisation.

The constructed portfolios are evaluated based on excess returns, volatility, Sharpe ratio and
Jensen’s alpha. Performance is benchmarked against the Oslo Stock Exchange Benchmark
Index GI, with the 3-month NIBOR serving as the risk-free rate.

The results do reveal that the momentum premium and the winners portfolio deliver the
strongest performance, with annual excess returns of 34.88 per cent and 26.65 per cent, re-
spectively. Both are statistically significant at conventional levels. In contrast, the value
strategy, while yielding positive returns, does not achieve statistical significance. The mul-
tifactor strategy of value and momentum with a 50/50 combination produces 18.99 per cent
annual excess returns and outperforms the market portfolio (10.18 per cent), but falls short
of the momentum strategy’s performance.

Overall, the findings suggest that single-factor momentum strategies are more effective than
multifactor approaches in the Norwegian market during the sample period.
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Tama tutkielma tarkastelee faktorisijoitusstrategioista arvoa ja momentumia, sekd yksittiin
ettd yhdistettynd, kdyttden Oslon porssissd listattujen yhtididen osakeaineistoa. Analyysi
kattaa ajanjakson 2005-2024. Arvo-osakkeet seulotaan EV/EBITDA- ja P/CF-kertoimien
avulla, kun taas momentum madritetdén toteutuneiden tuottojen perusteella edellisen 12 kuu-
kauden aikaviliin perustuvalla, keskipitkdlld signaalilla (12-1). Portfoliot muodostetaan
vuosittain jakamalla osakkeet kolmanneksiin (tertiileihin) lajittelun ja jérjestelyn perusteella,
ja kaikessa datassa kéytetddn kuuden kuukauden viivettd. Tuotot painotetaan markkina-ar-
von mukaan.

Muodostettujen portfolioiden suorituskykyi arvioidaan ylituottojen, volatiliteetin, Sharpen
luvun ja Jensenin alfan perusteella. Vertailukohtana kéytetddn Oslon porssin yleisindeksid
(OSEBX-G@I) ja riskittoéméni korkona toimii 3 kuukauden NIBOR.

Tulokset osoittavat, ettdi momentum-premium 34,88 prosentilla ja voittajaportfolio 26,65
prosentilla tuottavat selvésti parhaat vuosittaiset ylituotot. Molemmat ovat tilastollisesti mer-
kitsevid. Sen sijaan arvostrategia, vaikka tuottaakin positiivista tuottoa, ei saavuta tilastol-
lista merkitsevyyttid. Yhdistelméstrategia, jossa arvo ja momentum on 50/50 painotuksella
yhdistetty, tuottaa vuodessa 18,99 prosenttia, mutta jdd jdlkeen momentum strategiasta.

Momentum faktori on yksittdin tehokkaampi kuin yhdistelméstrategia Norjan osakemarkki-
noilla tilld kyseiselld tarkastelujaksolla ja aineistolla mitattuna.
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1 Introduction

In recent years, the European stock markets have experienced many stirs, yet there has been
a steady rise in interest towards investing. The statistics produced by the European Capital
Markets Institute (2025) and European Fund and Asset Management Association (2023)
confirm this. As the amount of capitalisation on European domestic markets has increased
over the past decade, from 2011 to 2023, the professionally managed assets have doubled
from 14.3 trillion to 28.6 trillion euros. As the markets become more complex and global-
ised, researchers and investors seek strategies that can show resilience in changing condi-
tions. Among these approaches, factor investing offers a structured way to identify patterns
in asset returns. It has gained attention for its ability to capture market anomalies and provide

systematic decision-making tools.

One of the key theoretical foundations behind modern investing is the Efficient Market Hy-
pothesis (EMH), which has shaped how researchers interpret market behaviour since the
1970s. According to the hypothesis, the market prices are reflections of all publicly available
information, and securities are therefore fairly valued. As a consequence, it should not be
possible to consistently achieve excess returns, since any mispricing would be quickly cor-

rected by the market. (Fama, 1970).

This view has led to extensive academic debate. While the hypothesis provides a useful
framework for understanding price formation, the numerous identified patterns in asset re-
turns, which are often referred to as anomalies or factors, do appear to contradict its assump-
tions. Factor investing is one of the approaches developed to identify deviations from the
norm set by the EMH and capture them systematically to build portfolios based on them.
(Koedijk, Slager and Stork, 2016)

As 1n single-factor investing, the portfolios are constructed with one specific anomaly in
mind; multifactor strategies, as the name suggests, combine several factors. A combination
can come with a possibility of major benefits; the total correlation of the portfolio elements
can be reduced as diversification is made across factors, instead of conventionally across

investment categories. In addition, the more negative the correlation between the chosen



factors, the better the portfolio is set to benefit from changing market conditions. (Ilmanen

and Kizer, 2012, Koedijk, Slager and Stork, 2016: 197)

Although having been modelled and first introduced to investors in the late 1900s, factor
investing became increasingly popular only after the financial crises in 2005-2007, when
traditional diversification turned out not to be as effective as once thought. Curiously, in
alignment with this thesis, the shift came from research commissioned by a Norwegian Gov-

ernment Pension Fund. (Koedijk, Slager and Stork, 2016: 194-195)

Coming closer to today’s portfolio management, the plethora of factors has reached such a
scale that Concrane illustratively called the phenomenon the ‘zoo of factors’ (2011). Even
though many of them, particularly factors on profitability, do offer new explanatory power
for expected asset returns as noted by Feng, Giglio and Xiu (2020), the main focus remains
on the most well-known factors that form the cornerstone of the strategy. Two of the most
studied factors are ‘value’ and ‘momentum’, that are based on security characteristics
(Koedijk, Slager and Stork, 2016: 199). Their popularity is explained by their well-docu-
mented performance and also their versatility of being broad factor concepts, meaning they
can be applied in many asset classes, making it possible to approach their use in a multi-

asset lens in addition to multi-factors. (Bartram et al., 2021: 658)

The modelling of value and momentum has originated in a continuum of academic research.
Factor modelling was mainly developed by Eugene Fama and Kenneth French (1973) and
later extended by Mark Carhart (1997). These factor models were built upon William Sharpe,
John Lintner and Jan Mossin’s earlier theory of the Capital Asset Pricing model (CAPM),
which, in turn, was based on modern portfolio theory established by Harry Markowitz.
(Bodie, 2005: 282).

Studies on the value factor have been most notably conducted by Fama and French (1992,
1993), while momentum has been researched extensively by Jegadeesh, Titman (1993) and
Carhart (1997). These contributions have formed the basis for many of the theories in asset
pricing and portfolio construction, particularly in the context of US markets, where the fi-

nancial research has concentrated on by tradition (Koedijk, Slager and Stork, 2016: 194).

Understanding how the factor strategies perform in varying contexts is valuable for both
academic research and practical investing. The Norwegian stock markets, on multifactor in-

vesting or combined value and momentum strategies, have mostly been studied either as part



of the Nordic countries as by Grobys and Huhta-Halkola (2019) or within the European
context as by Foye (2016), Lutzenberg (2017) or Bird and Whitaker (2003, 2004). There is
limited research on how value and momentum strategies perform specifically in Norwegian

equities, and even less on their combined use. This thesis aims to address that gap.

1.1 Research Context and Objectives

The Oslo Stock Exchange, founded over 200 years ago in 1819, has developed into a notable
financial marketplace with a capitalisation of approximately 350 billion US dollars (CEIC
Data, 2025, Sirnes, 2025). Reflecting Norway’s strong position in the oil sector and its long
maritime tradition, the exchange is primarily composed of companies operating in the en-

ergy, shipping and seafood industries (Euronext, 2025).

Since 2019, the Oslo Stock Exchange has been a part of Euronext, which is a pan-European
stock exchange that includes markets from Amsterdam, Brussels, Dublin, Lisbon, Milan and
Paris, in addition to Oslo (Euronext, 2025). In terms of market capitalisation, Euronext is the
fifth largest market globally with a total of 6.22 trillion US dollars, significantly behind the
New York Stock Exchange, which leads with 31.76 trillion. Nevertheless, Euronext remains
the largest exchange operator in the EMEA region, covering Europe, the Middle East and
Africa.(Statista, 2025, WFE, 2025)

Despite its integration into a broader European framework, the Norwegian equity market has
distinct characteristics for empirical research. The objective of this thesis is to make a con-
tribution to the relatively limited body of literature on single-country markets by examining
how the factor anomalies, value and momentum, manifest in the Norwegian context. Strate-

gies are studied both separately and in combination.

The study uses data from LSEG Datastream and focuses on publicly listed companies on the
Oslo Stock Exchange during the period from 2005 to 2024. The analysis is based on portfo-
lios constructed using value and momentum signals, and their performance is evaluated
against the Oslo Stock Exchange Benchmark Index GI. All the data is processed in Microsoft
Excel and Visual Studio Code using Python.



This thesis is guided by three research questions: first, two supporting questions and finally,

the main question:

SUPPORTING QUESTION 1:
How do single-factor portfolios based on value and momentum perform when constructed

on Norwegian stocks?

SUPPORTING QUESTION 2:
How does a multifactor portfolio perform in comparison to the Oslo Stock Exchange

Benchmark Index GI?

THE MAIN QUESTION:
How does combining value and momentum affect portfolio performance on the Norwegian

market?

This thesis consists of five main chapters, of which, following this introduction, Chapter 2
presents a literature review that outlines the theoretical background and relevant previous
research conducted on value and momentum effects separately and then on their combina-
tion. Chapter 3 describes the data and methodology used in the empirical analysis: perfor-
mance measures and portfolio construction. Chapter 4 discloses the results, and finally,
Chapter 5 concludes the thesis by deriving the answers to the research questions from the

results with discussion and offering suggestions for further research.



2 Literature review

This chapter demonstrates the theoretical basis for the study. Each of the theories discussed
is supported by extensive academic research, which this literature summarises in a concise
manner. The chapter begins with market efficiency and then proceeds to examine the value
and the momentum effects. These phenomena are addressed separately, and the chapter con-

cludes with a discussion on research concerning their combined application.

2.1 Market Behaviour

In order to examine the behaviour of anomalies within financial markets, it is essential to set
a theoretical baseline from which the deviations can be identified and analysed. For this
purpose, the earlier-mentioned Efficient Market Hypothesis (EMH), as stated by Eugene
Fama (1970: 388), serves as an “extreme null hypothesis™ against which market irregularities
can be tested. The EMH has three versions that offer different perspectives on price for-
mation and its perceived fairness: the weak form, the semi-strong form and the strong form

of market efficiency.

In the weak form of market efficiency, the hypothesis is tested by examining the return se-
quences and historical prices, assessing them under the assumption that neither contains pre-
dictive power for future movements. The semi-strong form, which is more restrictive, con-
siders that all the publicly accessible information is accurately mirrored in the market prices.
The strong form efficiency, which is the strictest, assumes that even private or monopolistic
access to information is fully integrated into asset prices and thereby eliminates any possi-

bility of informational advantage.(Fama, 1970: 414)

When the EMH is adopted as the theoretical benchmark for market behaviour, any deviations
from its predictions are classified as anomalies. Value and momentum effects have been
interpreted in the literature either as evidence of market inefficiencies or as compensation
for risk, depending on the researcher’s perspective. (Jegadeesh and Titman, 2001: 2, Wiest,
2023: 95-96) If the EMH were to fully account for the market behaviour, then investment
strategies based on these effects would not consistently generate excess returns. However, a

substantial body of empirical research accumulated over several decades challenges the



comprehensiveness of the EMH. The academic debate surrounding the origins of these ef-
fects, and whether they are attributable to risk or behavioural patterns among investors, re-

mains ongoing.

2.2 Value Effect

As one of the most well-known approaches to quantitative investment strategies and sup-
ported by an extensive body of research, value investing has existed for nearly a century
(Graham and Dodd, 1934). In this strategy, stocks are classified as either undervalued or
overvalued based on selected valuation multiples. The principle is that, relative to historical
prices, earnings, dividends, or book assets, stocks with low prices are purchased and those
with high prices are sold.(Lakonishok, Shleifer and Vishny, 1994) The appropriate valuation
multiple depends on the researcher’s perspective, though value is most effectively measured

using a combination of several metrics (Asness et al., 2015: 43).

Basu tested market efficiency in 1977 and found that, during the research period from 1957
to 1971, stocks with low earnings-to-price ratios consistently delivered higher returns com-
pared to those with high ratios (1977: 680). Similarly, Chan, Hamao and Lakonishok (1991)
extended this research to the Japanese market from 1971 to 1988, finding support for value

strategies using cash flow-to-price as the valuation measure.

One of the most commonly used multiples in value effect research is the book-to-market
ratio. In 1992, the explanation of excess returns had gained academic consensus as being
linearly related to risk, based on William Sharpe’s Capital Asset Pricing Model. Seeking
greater explanatory power, Fama and French expanded the model and found that, in addition
to beta, which captures market risk, company size and book-to-market also contributed to
excess returns. They interpret value not as a market inefficiency, but as a risk premium,
meaning, higher returns reflect higher risk. (1992: 440—441) Fama and French’s interpreta-
tions belong to one of the two main schools of thought explaining the value effect: the ra-

tional and the irrational.

In contrast, Lakonishok, Shleifer and Vishny (1994) advocated for the irrational explanation.

In their research covering 1968 to 1990, they identified a significant value effect but argued



that it was not a reward for higher risk. Instead, they attributed it to typical investor behaviour

and their cognitive biases.

Kothari, Shanken and Sloan (1995) suggested that the observed value effect might be the
result of collective data snooping, as the same datasets had been reused across multiple stud-
ies, or due to selection bias, where certain companies were missing from the data.
Lakonishok et al. (1994) had addressed this concern, acknowledging the reuse of data but
noting that similar results had been replicated globally. Selection bias was further studied by
Chan, Jegadeesh and Lakonishok (1995: 292-293) in their study on U.S. stocks. They in-
vestigated whether the large return differences between overpriced and underpriced stocks,
as measured by book-to-market, were due to selection bias. They concluded that such bias
was unlikely in U.S. markets due to their scale, but cautioned that international and emerging

markets should be studied carefully if data coverage remains limited.

It has also been proposed that the value premium is dependent on firm size. Loughran (1997)
challenged the Fama and French’s 1992 findings, arguing that in U.S. data from 1963 to
1995, the book-to-market ratio in small-cap stocks was heavily influenced by seasonality,
while in the large-cap stocks it lacked reliable explanatory power for realised returns. He
concluded that the importance of the multiple was overstated. Fama and French (2006: 2183)
responded by analysing U.S. stocks from 1926 to 1963, finding little difference in value
premium between large and small stocks. When measured using earnings-to-price from 1963
to 2004, the difference remained modest, and similar results were observed internationally.
They concluded that Loughran’s findings were a time-specific anomaly, as CAPM also
failed to explain value premiums during that period. Later, Asness, Frazzini, Israel, and Mos-
kowitz (2015: 45) unified results from samples from 1926 to 2014. They found that the value
in large-cap stocks was consistently insignificant, but emphasised that the value factor over-

all remained important, especially when combined with momentum.

In European markets, Dimson, Nagel and Quigley (2003) found strong evidence of a value
premium in U.K. stocks from 1955 to 2001. In addition to book-to-market, they examined
dividend yield as a value measure and similarly positive results across different market cap-

italisations.

Value investing has traditionally been supported as a long-term strategy. Longer holding

periods, exceeding 12 months, have proven more rewarding for investors. Evidence of this



was presented by Rousseau and Rensburg (2004: 324-325), who studied South African mar-
kets from 1982 to 1998 using the earnings-to-price ratio. They emphasised the importance
of constructing value portfolios based on stocks that were undervalued 12 months prior, ra-
ther than relying on current valuations, as the latter were more likely to exhibit poor price
performance. Consequently, Rousseau et al. highlighted the potential benefits of combining

value with an investing strategy that is negatively correlated.

Asness, Zrazzini, Israel and Moskowitz (2015: 46—48) examined the two branches of aca-
demic literature debating the explanation of the value effect. Whether it is caused by rational
risk premiums or irrational investor behaviour, and if it is to diminish over time, or disappear
completely. They concluded that the explanation of value is most likely to have nuances of

both and fluctuations over time, with a possibility of it disappearing in the future.

Over time, Asness et al.’s estimation turned out to have predictive qualities as the confidence
in value had decreased to the point of researchers contemplating the death of value investing.
Blitz and Hanauer(2020: 2), along with Arnot et al. (2021: 44) suggested that the value effect
had been weakening for over a decade: the downturn started in 2007, around the Global
Financial Crisis and continued to decline ever since. A similar trend was also noted by Fama

and French (2020: 13).

One of the primary reasons proposed for the underperformance of value investing is the
continued use of the book-to-market ratio as a value indicator. The book values of modern
firms have increasingly become more focused on intangible assets, unlike the traditional
manufacturing firms of earlier decades.(Blitz and Hanauer, 2020: 7) Additionally, Arnott,
Harvey, Kalesnik and Linnainmaa (2021: 44) observed that the spread between undervalued
and overvalued stocks, which traditionally has been evaluated using the book-to-market ra-
tio, had narrowed significantly and potentially contributed further to the decline of the value
effect. Both studies, Arnott et al. and Blitz & Hanauer, concluded that entering the 2020s
requires investors to modernise value metrics, rather than dismissing value investing as ob-

solete.

In response to the changing times, Arnott et al. (2021: 44) proposed capitalising intangibles
within the book-to-price ratio, whereas Blitz et al. (2020: 7-8) suggested enhancing value
metrics by combining three individual valuation multiples: EBITDA-to-EV (earnings before

interest and taxes, depreciation and amortisation to enterprise value), cash flow-to-price and



net-payout-yield. In their enhanced value framework, Blitz et al. supported the earlier view
made by Asness et al. (2013), who had challenged the traditional computation of the value
premium. Rather than applying a six-month price lag, they advocated for the use of up-to-
date prices, which they found to offer significant benefits. However, both of these ap-
proaches continued to underperform during the latter part of their sample periods, approach-

ing the 2020s.

Bezuidenhout and Vuuren (2021) also addressed the potential redundancy of the value effect
but found evidence of its cyclical behaviour. Their analysis of U.S. stocks revealed that the
value effect appeared in cycles of three months, six months and ten years. The shorter cycles
were attributed to the January effect and seasonal patterns, while longer business cycles or
intertemporal effects were considered possible explanations for the ten-year cycle. The study
concluded with a consistent emphasis on the need to revise traditional methods of identifying
value and called for investor innovation in selecting valuation multiples that effectively cap-

ture the relationship between expected returns and associated risks.

Supporting similar views, Ronen, Laursen, and Richardson (2021: 59) argued that the rele-
vance of valuation multiples used to identify the value effect varies over time. Their findings
reinforced criticism of the value effect, suggesting that changes in firm structure and opera-
tions, macroeconomic factors, and increased share repurchase activity have contributed to
the decline of value strategies when simplistic measures are employed. For these reasons,
the book-to-market ratio, which traditionally has been the measure of value, is increasingly
viewed as outdated. Gongalves and Leonard (2023: 382-383) specifically identified the book

equity component of this ratio as the primary cause behind the “death of value premium”.

Their proposed solution, based on evidence of a re-emerged value effect in U.S. stocks, in-
volves modernising the multiple by replacing book equity with fundamental equity. This
measure represents the present value of cash flows discounted using a common rate across
firms. While book equity declined over time, fundamental equity produced a stable value

effect.

From this segment of literature, it can be reasonably concluded that the value effect continues
to persist. However, it is evident that investors must adapt their traditional screening metrics

to reflect to evolving market environment.
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2.3 Momentum Effect

The momentum effect is based on the premise that returns are predictable from past perfor-
mance. Stocks that have previously performed well are expected to continue yielding high
returns, while those that have underperformed are likely to remain failing. This phenomenon
presents one of the most notable contradictions to the efficient market hypotheses in its
weakest form. Academic research on momentum has spanned over three decades, and there
is a broad consensus regarding its existence and its presence across various asset classes
globally. There is even evidence suggesting that investors employed momentum strategies

in Victorian-era England.(Chabot, Ghysels and Jagannathan, 2014, Wiest, 2023)

In the literature, the momentum effect has been explained either through investors’ irrational
behaviour or by aligning it with the efficient market hypothesis and rational risk as measured
by asset pricing models. (Jegadeesh and Titman, 2001: 3, Wiest, 2023: 96) From the behav-
ioural (or irrational) perspective, momentum 1is attributed to how investors interpret infor-
mation, either overreacting or underreacting, along with the cognitive biases underlying such
behaviour. (Barberis, Shleifer and Vishny, 1998: 307-308) Researchers advocating the risk
compensation view rely on rationality and propose two mechanisms through which momen-
tum may be considered risky. First, if past winners outperformed due to higher risk, it is
reasonable to assume they remain risky in the future. Second, their past outperformance may

itself increase their risk profile. (Johnson, 2002, Wiest, 2023)

In a review summarising 30 years of momentum literature, Tobias Wiest (2023) claims that,
although the origin of the momentum remains debated, the most influential line of research
is widely considered to have begun with the cross-sectional strategy introduced by Jegadeesh
and Titman (1993). In this study, the authors challenged the earlier contrarian strategy that
was popular in the 1980s, which held that abnormal returns could be achieved by buying
past losers and selling past winners. The contrarian approach was based on the assumption
that price movements were driven by investor overreaction to market information. Jegadeesh
and Titman found evidence in U.S. stocks from 1965 to 1989 that momentum, which takes
the opposite approach to contrarian investing, generated significant abnormal returns. Spe-
cifically, stocks that had performed well over the past 3 to 12 months continued to outper-

form, while poorly performing stocks continued to lag. However, their findings also revealed
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a strong seasonal component: in January, loser stocks outperformed winners, contrary to the

pattern observed during the rest of the year. (1993: 65)

Instead of focusing on individual stock momentum, Moskowitz and Grinblatt (1999: 1286—
1287) examined momentum strategies at the industrial level and found them to be profitable.
While individual stock momentum is typically most effective over intermediate time frames
(6 to 24 months, commonly one year), the industry momentum proved to be profitable even

over shorter horizons.

Jegadeesh and Titman (2001: 20-21) revisited their earlier findings from 1993, addressing
concerns about potential data snooping bias and investigating the sources of momentum
profits. Their extended study, covering the period from 1990 to 1997, confirmed the persis-
tent profitability of momentum returns and asserted that the results were not influenced by
data snooping. Although new evidence supported the theory of investor irrational behaviour
and overreaction, the authors advised caution due to the complexity of analysing the behav-

ioural models.

During bear markets, Balsara and Zheng (2006: 343—-344) found that momentum profits were
highest when past winners were bought, and past losers sold among stocks with high vola-
tility. They attributed these profits to slow information diffusion. While high volatility and
trading volume accelerate the dissemination of information, investor scepticism or perceived
irrelevance can delay reactions, thereby enhancing momentum profitability in volatile

stocks.

Challenging the conventional view that winners continue winning and losers continue losing,
Novy-Marx (2012: 451) found that momentum profits on intermediate timeframes were
driven by past performance rather than recent returns. In a cross-section of U.S. markets,
stocks that had recently been losers (winners) were often intermediate-term winners(losers).
A notable shift in predictability was observed at the 12-month mark, suggesting incon-
sistency in the momentum factor. Nonetheless, momentum performed particularly well in

large capitalisation, liquid stocks.

Antoniou, Doukas and Subrahmanyam (2013: 273) explored another behavioural dimension,
questioning whether investor optimism influenced reactions to negative news. Analysing
U.S. data from 1967 to 2008, they found that significant profits were only realised during

heightened investor sentiment. In optimistic environments, small investors small investors
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exhibited cognitive dissonance and hesitated to sell underperforming stocks, while large in-

vestors acted decisively.

Although academic research on momentum has not spanned as long as that on value invest-
ing, its historical roots are deep. Chabot, Ghysels and Jagannathan (2014) uncovered evi-
dence of momentum in data from 1867 to 2012, combining U.S. and Victorian-era English
stock data. Earlier still, Ceczy and Samonov (2016) found momentum effects in U.S. data
dating back to 1801. Chabot et al. raised concerns that, despite generating substantial profits,
momentum strategies also led to significant losses, especially when leverage was used, and
surprisingly, even in cases where market crashes were predictable. They attributed this to

fund managers’ risk-taking behaviour and the incentives that encourage it.

Ehsani and Linnainmaa (2022) distinguished between momentum effects in investing factors
and the specific momentum factor itself. Studying monthly factor data from 1963 to 2019,
across U.S. and global markets, they argued that momentum arises from autocorrelation, that
is, a natural feature of factors driven by investor behaviour. Depending on the persistence of
investor sentiment, this behaviour can lead to either reversals or momentum effects. They
found that momentum is particularly concentrated in factors with high explanatory power
for returns and concluded that the momentum factor is not distinct, but rather a summary of

autocorrelations present in other factors.

Arnott, Kalesnik and Linnainmaa (2023) confirmed similar findings and extended their re-
search based on the 1999 study industry momentum by Moskowitz and Grinblatt. They
found that industry-level momentum, unlike individual stock momentum, was highly prof-
itable even over very short one-month time frames. Arnott et al. argued that such momentum

is also present in factors and that factor momentum drives industry momentum.

A novel approach to understanding momentum variations across markets was presented by
Xia, Hu, Xia and Chi (2023), who analysed data from eight diverse markets between 2011
and 2020. They categorised investors into two traditional groups: rational investors who base
their decisions on fundamentals, and irrational investors who rely on speculation. Their find-
ings suggest that momentum profits reflect the influence and prevalence of fundamental
traders. Asset prices were more stable when rational investors dominated, and both momen-

tum and reversal effects were present in such markets.
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While most research on factor momentum has focused on domestic markets, Fieberg, Metko
and Zaremba (2024) expanded the scope to a cross-country level. They analysed data from
51 countries and 145 factors between 1986 to 2021. and found strong evidence of cross-
country momentum in factors. Their findings introduced a new dimension to traditional mo-
mentum logic: factors in winning countries continued to outperform those in losing coun-

tries.

Reflecting on the evolution of momentum research, Kim and Kim (2025) noted a clear shift
in focus. Initially centred on individual stock returns, momentum studies have increasingly
explored factor returns. In their study of U.S. monthly factor data from 1926 to 2023, cov-
ering 153 factors, they examined varying formation periods (1-60 months) and their predic-
tive power. Using double-sort methods, they found that strategies based on the most recent
I-month, the next 2-6 months, and the last 7-12 months yielded significant returns in that
order. Contrary to Novy-Marx’s (2012) findings that the 7-12 month window was optimal
for individual stocks, Kim et al. concluded that shorter time frames offer better predictability

for factor premiums.

In conclusion, there is compelling evidence supporting the existence of the momentum ef-
fect. Whether manifested as factor momentum, momentum factor, industry momentum, or
other variations, momentum strategies continue to offer intriguing and potentially profitable

opportunities for investors.

2.4 Value and Momentum

Constructing a portfolio using multiple factors can be viewed as an advanced form of diver-
sification. By utilising factors with distinct characteristics, investors may benefit from mar-
ket fluctuations in a more comprehensive manner. The key lies in the negative correlation

between the selected factors. The more negative the better.

Among multifactor investment strategies, the relationship between value and momentum is
one of the most widely recognised combinations due to their pronounced negative correla-
tion. These strategies operate on opposing principles: value tends to perform strongest where
the momentum is the weakest, and vice versa. For this reason, Asness (1997) argued that

value and momentum must be inherently related. Studying U.S. data from 1963 to 1994, he
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confirmed that buying value stocks typically entails acquiring poor momentum stocks, and
the reverse holds. Nevertheless, the two strategies complement each other. Value performs
best when momentum is held constant and not forcibly shorted, while momentum performs

best when value is held constant. Thus, the two factors are strongly interconnected.

Bird and Whitaker (2003, 2004) noted that prior research had primarily focused on periods
of upward trends in U.S markets during the 1980s and 1990s. They extended the analysis to
major European markets from 1990 to 2002, which included both upward trends and market
corrections, and found that value and momentum strategies performed well individually. A
year later, they revisited the same markets and time period, combining the two factors into a
single multifactor portfolio. This follow-up study provided strong evidence that the combi-

nation was “particularly complementary” and led to superior investment returns.

In the Nordic context, and particularly relevant to this study, Leivo and Patéri (2011) exam-
ined Finnish markets from 1993 to 2008 and found that combining value and momentum in
a long-short strategy increased average annual returns. While momentum has typically been
shown to be effective over shorter holding periods, value has demonstrated strength in long-
term strategies. Compared to market average returns, the long-short combination portfolio
doubled annual average returns while exhibiting lower volatility than the market average.
Leivo (2012) continued this line of research with an extended dataset through 2009, testing
the value-momentum combination under varying market conditions. He found that the strat-
egy was less effective during bear markets, but remained valid over the long term, as markets

have historically trended bullish.

Asness, Moskowitz and Pedersen (2013) addressed the limited scope of prior studies and
expanded their research to an international scale, including the U.S., U.K., continental Eu-
rope and Japan. Their study confirmed strong evidence of the value-momentum combination
across eight different markets and asset classes. However, they noted that neither behav-
ioural nor rational theories fully explained the performance of the value-momentum pair, as
previous research had primarily focused on equities. The effect was observed across asset
classes, and they proposed that the shared pattern between value and momentum could be

partially explained by funding liquidity risk.

Fisher, Shah and Titman (2016: 46—47) analysed optimal combinations of stock characteris-

tics when constructing portfolios. Their study focused specifically on value and momentum
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strategies in U.S. stocks from 1975 to 2013. They concluded that incorporating both factors

into a combination portfolio yielded superior results compared to single-factor portfolios.

Over the years, the negative correlation between value and momentum has remained a re-
curring topic. Li (2018) observed a lack of consistency in research addressing this correlation
directly. This inconsistency stems from the inherent contradiction in the logic of the two
strategies; when rationalising one, it often implies downplaying the other. In a study of eq-
uities and using data from 1930 to 2024, Li proposed a new model capable of explaining
both factors simultaneously. According to this model, the difference between value and mo-
mentum lies in the risks they are exposed to, which are tied to timing and investment behav-
iour. Momentum 1is associated with short-term risks that reflect how firms respond to
changes in the price of investment goods, while value is linked to long-term risks that reflect
how firms respond to broader changes in economic productivity. Different time horizons in

risks act behind the negative correlation.

In the European context, and narrowing the scope to a small country scale, Lobao and
Azeredo (2018) studied the Portuguese market from 1988 to 2015. They tested the findings
of Asness (1997) and Asness et al. (2013), which had demonstrated the effectiveness of
combining value and momentum strategies. Additionally, they examined the explanatory
power of macroeconomic variables on excess returns. Using various holding periods ranging
from 1 to 12 months and up to 60 months, they found that the combination strategy produced
significant excess returns in small markets. However, macroeconomic factors such as equity
risk premiums, real GDP growth and consumption growth failed to explain these returns,

once again challenging the weak form of the efficient market hypothesis.

More relevant to this thesis is the study by Grobys and Huhta-Halkola (2019), who focused
on Nordic markets from 1993 to 2017. They found that combining value and momentum
strategies improved Sharpe ratios and provided diversification benefits. However, when firm
size was considered, the value effect diminished, suggesting that in Nordic markets, the

value was largely driven by the size effect.

A year later, Grobys revisited the topic with Vdhdmaa (2020), shifting the focus to volatility
interdependencies between the factors in U.S. markets. Using data from 1926 to 2015, they
measured monthly realised volatilities and found that volatility in one asset influenced vol-

atility in another. This spillover effect varied over time, with its intensity increasing during
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turbulent periods. During such times, value returns rose, while momentum returns declined,
along with the intensity of spillover volatility. The study suggested that investors could ben-

efit from these interdependencies by adjusting their strategies based on expected spillovers.

In recent years, the rational, risk-based explanation of value and momentum has faced further
scrutiny. Merkle and Sextroh (2021) investigated the finance professionals’ perceptions of
the risks associated with value and momentum strategies. Survey evidence revealed that pro-
fessionals did not perceive these stocks as particularly risky, despite expecting high returns,
and especially from momentum. This contradicts asset pricing theories that posit a direct
relationship between risk and return. Similarly, Lalancette and Simonato (2022) examined
investors’ disappointment aversion when optimising value and momentum portfolios. Their
findings indicated that investor preferences, rather than risk alone, played a central rolw in
portfolio decisions. These results suggest that behavioural traits may have a significantly
greater influence on the performance of value and momentum than traditional risk-based

models account for.

In conclusion, while the combination of value and momentum strategies has shown strong
theoretical and empirical support across various markets, the evidence is not uniformly pos-
itive. In Nordic markets, for example, the value effect appears to be closely tied to firm size
and may weaken under certain conditions. These findings suggest that context and market-
specific characteristics may impose limitations and require attention when evaluating the

performance of multifactor strategies.
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3 Data and Methodology

This chapter outlines the empirical framework of the study. It begins with a description of
the data sources and selection criteria, followed by a brief overview of the performance
measures and formulas used to evaluate returns and risk: volatility, Sharpe ratio and Jensen’s

alpha. Finally, the portfolio construction process is explained in detail.

3.1 The Data

The data used in this study is from LSEG Workspace, a data and analytics platform operated
by the London Stock Exchange Group. Norwegian stock data were retrieved via the Screener
application, with the search restricted to publicly listed companies under the exchange name
‘OSLO BORS ASA’. To avoid survivorship bias, the dataset includes all companies that
were either active or inactive during the sample period from 2005 to 2024, focusing exclu-

sively on primary securities.

Companies operating in the financial sector were excluded due to the distinct treatment of
leverage in their capital structures, which may distort valuation metrics (Fama and French,
1992: 429). The exclusion was implemented using GICS industry classifications, specifi-
cally omitting firms in the following sectors: ‘Banks’, ‘Consumer Finance’, ' Financial Ser-

vices’, and ‘Insurance’.

A six-month lag was applied to all accounting data to ensure that financial information had
been publicly disclosed and was available to investors. Accordingly, portfolio formation in
year t is based on financial data from year t-1. Price data were adjusted for dividends and
stock splits. Companies were required to have data for each of the selected valuation multi-

ples, and fiscal years with less than 12 months of financial information were excluded.

As discussed in the literature review in Chapter 2.2, recent research suggests that the tradi-
tional book-to-market ratio may no longer effectively capture the value effect. In response,
this study uses EV/EBITDA and P/CF as alternative valuation metrics, both of which were
available as time series in LSEG Workspace. Notably, LSEG labels P/CF as ‘price/cash flow

per share’, but for clarity, this thesis utilises the more commonly used term.
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To capture the momentum effect, this study uses an intermediate timeframe, as was recom-
mended to be the most profitable by the literature in Chapter 2.3. Therefore, momentum is
calculated based on cumulative returns over the past 12 months, excluding the most recent
month, to avoid short-term reversals (Jegadeesh and Titman, 1993: 67, Asness, Moskowitz

and Pedersen, 2013: 936). In practice, this means that 11 months of returns data are used.

For benchmarking purposes, the Oslo Stock Exchange Benchmark Index GI (OSEBX-GI) is
used as the market portfolio. As shown in Figure 1, the index exhibits a generally upward
trend over the sample period, with visible fluctuations corresponding to the global financial

crisis and the COVID-19 pandemic.

Development of OSEBX over time
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Figure 1. Closing prices of OSEBX-GI in Norwegian kroner (NOK)

The risk-free rate is represented by the 3-month NIBOR (Norwegian Interbank Offered
Rate). Since the study focuses exclusively on Norwegian equities, all monetary values are
expressed in Norwegian Kroner (NOK). For reference, the average exchange rate for one

euro in 2024 was 11.6290 NOK (European Central Bank, 2025).
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3.2 Performance Evaluation

The performance of the constructed portfolios is assessed using a combination of return-
based and risk-adjusted metrics. These measures provide insight into both the profitability
and the relative efficiency of the portfolios with the risk they contain. The evaluation in-
cludes excess returns, volatility, Sharpe ratio and Jensen’s alpha, each of which is discussed

below.

In financial theory, the risk associated with a security or portfolio is typically divided into
two components: systematic risk and unsystematic risk. Systematic risk refers to market-
wide fluctuations that affect all securities and cannot be diversified away. Unsystematic risk,
on the other hand, is specific to individual securities and can be mitigated through diversifi-
cation. In well-diversified portfolios, unsystematic risk can be reduced to a negligible level,

leaving systematic risk as the dominant concern.

To evaluate the overall risk and return profile of the portfolios, this study employs the fol-

lowing measures.

Excess Returns

The primary performance indicator in this study is excess returns, which refers to the port-
folio’s returns above the risk-free rate. In this context, however, the excess returns are cal-
culated as raw hypothetical returns, meaning they do not account for real-world frictions
such as transaction costs, taxes, or liquidity constraints. These returns are derived from his-

torical price data and are geometrically annualised to reflect consistent yearly performance.

All portfolios are weighted by market capitalisation, ensuring that larger companies have a
proportionally greater impact on the portfolio’s overall return. To avoid look-ahead bias, the
returns for each portfolio are calculated using data from the year following the portfoluo
formation. This approach ensures that only information available at the time portfolio con-

struction is used in performance evaluation.
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Volatility

Volatility is a central measure for quantifying portfolio risk. It measures the degree of vari-
ation in returns over time and reflects the overall uncertainty associated with an investment.
In financial analysis, volatility is expressed as the standard deviation of return, which

measures how far individual return observations deviate from the average return.

Volatility is calculated with the following formula, number 1:

1 . —
0= [AEZR - RY (1)
Where: o = volatility (standard deviation)
n = number of time periods
R, = return at time t
R = average returns over the period

The result indicates both the systematic and the unsystematic risk of a portfolio and therefore
serves as a measure of the total risk. Higher volatility implies a greater dispersion in returns,
which translates to increased uncertainty and risk. (Kallunki, Martikainen and Niemela,

2019: 326, 345)

Sharpe Ratio

The Sharpe ratio was first introduced as a reward-to-variability ratio in 1966 by William
Sharpe. This measurement later became one of the most commonly used ratios to assess the
portfolio’s risk-adjusted performance (Sharpe, 1966, 1994: 49). It measures how much ex-

cess return a portfolio generates per unit of risk, as defined by its volatility.

Sharpe ratio is calculated using the following formula, number 2:
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SRy =2 @)
Where: SR, = Sharpe ratio of a portfolio
R, = portfolio return
R = risk free return
Op = volatility of a portfolio

In this study, the 3-month NIBOR is used as the risk-free rate. The numerator of the formula
represents the portfolio’s excess return, while the denominator represents the total risk
through volatility. A higher Sharpe ratio signifies that the portfolio has delivered better re-
turns compared to the risk taken. (Kallunki, Martikainen and Niemeld, 2019: 30, 333)

Jensen’s Alpha

In 1969, Michael Jensen launched a measurement that compares a portfolio’s performance
to the expected return predicted by the Capital Asset Pricing Model (CAPM) (Jensen, 1969).
It evaluates whether a portfolio has generated returns beyond what would be expected given

its exposure to systematic risk, which is signalled by beta.

As discussed earlier, beta quantifies the perceptivity of a portfolio’s returns to movements
in the general market. The market portfolio has a beta of 1, and a similar value in a portfolio
implies its movements align with the market. If a beta is greater than this threshold value, it
indicates higher volatility compared to the market. In the context of Jensen’s alpha, beta is

used to adjust the market return to reflect the portfolio’s risk level.

Jensen’s alpha is calculated using the following formula, number 3:

@ =Ry — [R + Bi(Rm — Ry)] €)
Where: a = Jensen’s alpha
p = portfolio returns
Ry = risk-free returns
Ry, = market return

Bi = portfolio beta
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A positive alpha tells that the portfolio has surpassed the market-adjusted benchmark, sug-
gesting a well-working strategy that delivers greater returns than is expected based on its
beta. Conversely, a negative alpha signals underperformance relative to the expected return
given the portfolio’s level of systematic risk.(Kallunki, Martikainen and Niemeld, 2019:
334)

3.3 Portfolio Construction

Once the initial outlines are defined, Figure 2 illustrates that the number of individual stocks
on the Norwegian market meeting the criteria is relatively limited, particularly during the
early years of the sample period. To ensure reasonably sized portfolios, the stocks are di-
vided into tertiles, which are low, neutral and high, each containing one third of the stocks

for a given year. In cases of uneven division, the remaining stocks are allocated to the neutral

portfolio.
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Figure 2. Number of stocks in the Oslo Stock Exchange with sufficient data

Portfolios are constructed and rebalanced annually in June. Value is screened using multiples

from a previous year (t-1), while momentum is assessed by using the MOM12-1 measure,
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which is based on monthly returns from the past 12 months, excluding the most recent
month. In practice, this means that the momentum signal for June of the year t is derived

from cumulative average returns from May of year t through July of year t-1.

Value portfolios are formed by first ranking stocks separately by EV/EBITDA and P/CF,
then averaging these ranks to determine each stock’s position on the value-growth spectrum.
Stocks with the lowest combined multiples are classified as value stocks, while those with
the highest are considered growth stocks. Momentum portfolios are ranked directly, with the

lowest performers categorised as losers and the highest as winners.

Portfolio returns are weighed by market capitalisation. All return calculations are based on
geometric annualization. Returns for each portfolio are calculated using data from the fol-
lowing year, thereby avoiding look-ahead bias. Combination portfolios follow the method-

ology of Asness et al. (2013) and formula number 4 to compute returns.

.COMBO _ (5, VALUE | 5 MOM @)
Where: rCOMBO = return of a combination portfolio
rVALUE = return of a value portfolio
rMoM = return of a momentum portfolio

Finally, to assess the statistical relevance of the results, a t-test is conducted to determine
whether portfolio returns differ significantly either from the market or from zero. In the
following chapter, statistical significance levels are indicated in the results tables using as-

terisks: * for 10%, ** for 5% and *** for 1% risk levels.
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4 Results

This chapter presents the results derived from portfolios based on value, momentum and
their combined strategy. Each portfolio within the sample period is constructed annually
using the same sorting and ranking methods, and its performance is measured using the
methodologies described in the previous chapter. First, we see from Table 1 that the limited
amount of stocks affects portfolio sizes, particularly in the early years of the sample. How-

ever, on average, the diversification is sufficient and improves over time.

Table 1. Distribution of stocks in the portfolios

Count VALUE GROWTH WINNERS LOSERS
Min. 11 12 11 12
Avg. 21 21 22 23
Max. 36 37 36 37

Table 2 presents the correlation matrix, which reveals that value stocks exhibit a positive
correlation with nearly all other portfolios, most notably with the market portfolio. The value
premium (VMGQG) shows a slight negative correlation with both the winners and losers port-

folios individually, and an almost neutral correlation with the momentum premium (WML).

Table 2. Portfolio correlation matrix

VALUE GROWTH VMG WINNERS LOSERS WML OSEBX
Value 1,000

Growth 0,466 1,000

VMG 0,437 -0,592 1,000

Winners 0,641 0,597 -0,023 1,000

Losers 0,664 0,699 -0,105 0,501 1,000

WML -0,210 -0,284 0,098 0,269 -0,699 1,000
OSEBX 0,817 0,770 -0,038 0,777 0,794  -0,242 1,000

The momentum premium (WML) demonstrates a strong negative correlation of -0.699 with

the losers portfolio, which aligns with the strategy’s logic of generating returns by shorting
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underperforming stocks. The market portfolio (OSEBX) is positively correlated with value,
growth, winners and losers portfolios, raising the question of whether the returns observed

in the individual strategies may, in part, reflect broader market movements.

4.1 Value Strategy

The average annual returns of value and growth stocks exhibit a relatively stable pattern over
time, mirroring the movements of the market, as illustrated in Figure 3. While the value
portfolio has outperformed the growth portfolio, the difference between the value portfolio

and the market itself is not particularly noticeable.

Average annual returns of value portfolios
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Figure 3. Performance of Value and Growth Portfolios Relative to the Market

Table 3 presents the annual excess returns for each market-weighted portfolio. It shows that
the value portfolio with 12.81 per cent returns has significantly outperformed the growth
portfolio, which achieved only 5.18 per cent. Furthermore, the value portfolio has the most
noticeable statistical difference when tested against the market, but none of the portfolios
are statistically significant. Only the value premium, when tested against zero, is significant

if the risk level is raised to 20 per cent.



26

In terms of volatility, the value portfolio is less volatile than the growth portfolio, but with
21.47 per cent, the differences between all the portfolios are narrow. Although the value
portfolio has the highest Sharpe ratio of 0.56, which suggests moderate risk-adjusted perfor-
mance, the alpha of 3.92 per cent indicates that the returns are not solely attributable to

market movements.

Table 3. Statistics of value and growth portfolios

Annual Performance VALUE NEUTRAL GROWTH VMG
Excess Returns 12,81 % 9,74 % 5,18 % 4,82 %
Volatility 21,47 % 21,35 % 23,96 % 23,56 %
Jensen's Alpha 3,92 % 0,85 % -3,59 % 5,09 %
Sharpe Ratio 0,56 0,44 0,21 0,20
Portfolio Beta 0,96 0,99 1,01 -0,04
T-test 0,554 0,118 -0,517 1,327
P-value 0,580 0,906 0,605 0,186

The value premium (VMG) does not appear particularly strong based on these metrics. It
shows a relatively low annual excess return of 4.82 per cent and volatility of 23.56 per cent.
It has the lowest Sharpe ratio (0.20) among the portfolios, but in turn the highest alpha of
5.09 per cent, yet a negative beta of -0.04. The poor performance of the value premium may
be explained by the sample size or the characteristics of the Norwegian stocks. The statistical
evidence does not support the existence of the value effect in the Norwegian markets when

screened using EV/EBITDA and P/CF ratios.

4.2 Momentum Strategy

Compared to the value portfolios, the momentum-based portfolios exhibit more distinct per-
formance characteristics, both in terms of returns and their relationship to market move-
ments. As is demonstrated in Figure 4, the winners portfolio aligns with expectations from
the literature; in other words, the stocks that have performed well continue to do so, while
the underperformers persist in their decline. Notably, around the time of the 2009 financial
crisis, the positions of the winners and losers portfolios briefly changed, but the spread in
their differences widened again toward the end of the sample period, particularly during the

COVID-19 pandemic in 2020-2022.
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Average annual returns of momentum portfolios
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Figure 4. Performance of Winners and Losers Portfolios Relative to the Market

Table 4 presents the annual excess returns and highlights the strong performance of the win-
ners portfolio with a return of 26.65 per cent, in contrast to the underperformance of the
losers portfolio at -8.37 per cent. The winners portfolio also demonstrates greater stability,
with a volatility of 21.89 per cent compared to 29.47 per cent of the losers portfolio. The
relative stability is further reflected in the beta values: 0.93 for winners versus a higher 1.27

for losers.

The winners portfolio exhibits the highest alpha, 15.96 per cent, and a Sharpe ratio of 1.09,
indicating strong risk-adjusted performance. While the p-value of 0.018 suggests statistical

significance at 5 per cent risk level, it does not meet the stricter 1 per cent threshold.

The momentum premium (WML) appears particularly strong, with an annual excess return
of 34,88 per cent, an alpha of 33,23 per cent and the highest Sharpe ratio of 1.14. Despite
its relatively high volatility of 26.48 per cent, the strategy shows a statistical significance at
the 1 per cent risk level (p-value = 0.005). This supports its strength as a long-short single-

factor strategy.
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Table 4. Statistics of the winner and loser portfolios

Annual Performance WINNERS NEUTRAL LOSERS WML

Excess Returns 26,65 % 12,25 % -8,37 % 34,88 %
Volatility 21,89 % 19.91 % 29.47 % 26,48 %
Jensen's Alpha 15,96 % 3,81 % -19,69 % 33,23 %
Sharpe Ratio 1,09 0,58 -0,30 1,14
Portfolio Beta 0,93 0,91 1,27 -0,34
T-test 2,369 -2,206 0,497 5,448
P-value 0,018%* 0,028%** 0,619 0,005%**

While the momentum premium (WML) offers convincing returns, its high volatility suggests
that such performance does come with a risk. Nonetheless, the strong alpha, high Sharpe
ratio, and statistical significance support momentum as an attainable and effective invest-

ment strategy on Norwegian markets.

4.3 Multifactor Strategy

Figure 5 illustrates the performance of the single-factor strategies (VMG and WML), a mul-
tifactor strategy (50/50 Combo), and the market portfolio, compared by their annual average
returns. Among these, only the momentum strategy consistently outperforms the market

throughout the sample period.

Average annual returns comparison
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Figure 5. Multifactor compared to single factors and the market
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Table 5. shows that the momentum premium (WML) delivers the highest annual excess re-
turns at 34.88 per cent, and nearly double that of the combination strategy, with 18.99 per
cent returns. The value premium (VMG) follows far behind with a modest 4.82 per cent and

is even outperformed by the market portfolio’s 10.18 per cent returns.

The combination strategy exhibits volatility of 18.56 per cent, closely aligned with the mar-
ket’s 18.29 per cent, suggesting greater stability compared to the more volatile single-factor
strategies. It also demonstrates strong performance metrics with an alpha of 19.16 per cent
and a Sharpe ratio of 0.94, indicating positive risk-adjusted returns. It is also notable, that
the combination strategy, when tested against zero, is statistically significant at the 1 per cent

level (p-value = 0.000).

Table 5. Comparison of single factors to multifactor

Annual Performance VMG WML 50/50 Combo  MARKET
Excess Returns 4,82 % 34,88 % 18,99 % 10,18 %
Volatility 23,56 % 26,48 % 18,56 % 18,29 %
Jensen's Alpha 5,09 % 33,23 % 19,16 % -0,86
Sharpe Ratio 0,20 1,14 0,94 0,47
Portfolio Beta -0,04 -0,34 -0,19 1
T-test 1,327 5,448 4,727 2,805
P-value 0,186 0,005%** 0,000%** 0,005%**

While the market portfolio shows moderate performance, its alpha of -0.86 per cent and its
Sharpe ratio of 0.47 suggest that returns may not fully compensate for the associated risk.
Among all statistically significant portfolios, the multifactor strategy outperforms the market
portfolio in terms of risk-adjusted returns. However, the single-factor momentum strategy

(WML) stands out as the most dominant performer in this sample of Norwegian stocks.
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Comparison of cumulative returns
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Figure 6. Development of cumulative returns across portfolios

Figure 6 illustrates the development of cumulative returns across all relevant portfolios, ex-
cluding the neutral portfolios. Over the 20-year sample period from 2005 to 2024, several

key observations can be drawn from the comparison.

The early part of the period shows subdued performance in all portfolios, likely due to the
instability surrounding the global financial crisis, which reduced cumulative returns. The
portfolios begin to diverge more clearly in their performance only during the last decade of

the sample.

The momentum premium (WML) stands out dramatically, exhibiting an almost exponential
rise in cumulative returns, particularly after 2018, and reaching 27,844 per cent by 2024.
This confirms the superior performance of momentum relative to all other strategies. The
winners portfolio with cumulative returns of 10,041 per cent ranks second, highlighting the
strength of a long-only momentum approach. However, the long-short strategy certainly en-

hances the benefits.

The combination strategy (50/50 Combo) ranks third with cumulative returns of 3,325 per
cent, maintaining a steady upward trajectory and outperforming both the market portfolio
(501 per cent) and the value strategies. Among the value-based portfolios, value (970 per

cent) outperforms growth (133 per cent), and the value premium (132 per cent), though all
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remain relatively subdued compared to momentum-based strategies. The losers portfolio

continues a downward path, ending with a cumulative return of -89 per cent.

While the long-only value portfolio does outperform the market in absolute terms, the dif-
ference is not statistically significant based on the results presented earlier. Overall, the data
strongly support momentum and particularly a long-short version as the most effective strat-

egy in this sample of Norwegian stocks.
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5 Conclusions

This thesis set out to examine the effectiveness of factor investing and multifactor investing
within a Nordic context, focusing specifically on the Norwegian equity market. Two well-
established factors, value and momentum, were selected as the foundation for the analysis.
The study began with a review of relevant literature, which provided the theoretical frame-
work for evaluating these strategies. Subsequently, the Norwegian stock market was chosen
as the empirical setting, and the financial data were processed using Excel and Python. Port-
folios were constructed and evaluated using annual excess returns and risk-adjusted perfor-

mance metrics, including volatility, Sharpe ratio and Jensen’s alpha.

The research was guided by one main question and two supporting questions, as introduced

in Chapter 1. The findings are summarized below.

SUPPORTING QUESTION 1:
How do single-factor portfolios based on value and momentum perform when constructed

on Norwegian stocks?

Over the sample period from 2005 to 2024, both value and momentum strategies were ex-
amined. The results indicate that momentum is statistically significant and exhibits superior
performance, with an average annual excess return of 34.88 per cent. In contrast, the value
strategy, while showing positive returns, does not reach statistical significance and lags be-
hind momentum with an excess return of 4.82 per cent. These findings suggest that momen-

tum is more effective single-factor strategy in the Norwegian market.

SUPPORTING QUESTION 2:
How does a multifactor portfolio perform in comparison to the Oslo Stock Exchange

Benchmark Index GI?

The 50/50 combination strategy, which integrates value and momentum, achieved an annual

excess return of 18.99 per cent, outperforming the market portfolio. Furthermore, the
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combination strategy demonstrated positive risk-adjusted metrics and statistical significance

at the 1 per cent level, indicating its strength relative to the benchmark index.

THE MAIN QUESTION:
How does combining value and momentum affect portfolio performance on the Norwegian

market?

The results suggest that combining value and momentum offers meaningful benefits in terms
of returns and stability. However, the performance of the multifactor strategy does not ex-
ceed that of the single-factor momentum strategy, which remains dominant. The combina-
tion appears to dilute the strength of momentum, indicating that while diversifying to value
may enhance stability, it may also reduce peak performance. There is a natural tension be-
tween risk mitigation and return generation, and this trade-off is a recurring theme in multi-

factor investing literature.

Although the portfolios in this study were weighed by market capitalisation, which does give
larger companies greater influence on portfolio performance, the analysis did not explicitly
examine the size effect. This distinction is important, as market capitalisation weighting does
not equate to a systematic investigation of how company size impacts factor effectiveness.
Grobys and Huhta-Halkola (2019) found that in Nordic markets, the value effect diminished
significantly when company size was accounted for, suggesting that size may be a compli-
cating variable in value strategies. Therefore, the weak value signals observed in this study
may partially be caused by unexamined size differences within the Norwegian market. It is
possible that the value factor, as constructed here using EV/EBITDA and P/CF, dispropor-
tionately contains characteristics of smaller companies whose performance may be more
volatile or less representative of broader market trends. Alternatively, the Norwegian mar-
ket’s sectoral composition, which is dominated by energy, shipping, and seafood industries,
may have further influenced the factor behaviour, especially if these sectors exhibit untypical

valuation patterns or momentum characteristics.

Future research should consider incorporating company size as an independent variable to
disentangle its influence. Additionally, expanding the scope to include the financial sector,
which was excluded from this analysis due to its distinct capital structure, could provide a

valuable comparison when analysing factor performance.
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Additionally, it would be beneficial to compare the value factor screened using EV/EBITDA
and P/CF with more traditional metrics, such as the book-to-market ratio. Considering the
industry structure of the Norwegian market, which is heavy by more traditional manufactur-
ing companies, a more traditional valuation metric could yield more rational results. Such
an analysis could help determine whether the observed weakness in value is a function of
the Norwegian market itself, the chosen metrics, or a broader structural shift in how value is

manifested across industries and countries.

In summary, this thesis provides empirical evidence on the performance of value and mo-
mentum strategies in the Norwegian equity market. The results confirm the effectiveness of
momentum strategies and highlight the limitations of value investing when applied with
modern valuation metrics. While combining value and momentum improves portfolio sta-
bility, it does not outperform momentum alone. These findings suggest that factor strategies
should be evaluated in relation to market-specific characteristics. The Norwegian market’s
unique structure provides an interesting base for research on local market conditions, in

which this thesis offers a small step toward further understanding.
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