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Abstract

The aim of this study is to identify the match-related factors that generate abnormal returns for
stocks of publicly traded football clubs (Juventus, Lazio, AS Roma, Borussia Dortmund and
Benfica), and assess the extent to which these factors abnormally impact the football stock
market. By using the three-factors Fama-French model and linear regression models on a
dataset of nearly 3000 matches between 2010 and 2024, the research findings show that match
results (win, draw, or loss), location (home or away), goal difference (high, low, or null), and
unexpected results are factors that abnormally influence the stocks of the clubs included in this
study's sample. On the other hand, this study fails to prove that the competition the team is
playing in significantly influences stock prices. Overall, this paper confirms the past results
drawn from peers through the lenses of new regression models. Therefore, this study contributes
to the existing literature by providing a different perspective and reinforcing the findings of

prior research.
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1. Introduction

1.1. Context and problem discussion

Since football has evolved into a full-fledged financial sector in recent decades, football clubs
increasingly position themselves as financial entities. Indeed, there are multiple football clubs
listed on the stock market. For instance, historically successful teams such as Juventus, Borussia
Dortmund or Manchester United decided to launch an initial public offering in order to be
publicly traded. These clubs have a large pool of fans and highly influence the world in many
different ways. For example, as stated by Boido, Aliano and Galloppo (2023), Manchester
United had more than 300 million fans all around the world in 2011. Therefore, the intersection
between the fervent sentiments of supporters and the rationality of investors becomes a

captivating area of exploration.

Nowadays, the introduction of certain football clubs on the stock market has generated growing
interest in the financial sphere. Indeed, numerous studies and observations have shown that
fluctuations in the stock prices of these football clubs can appear irrational, influenced by
underlying factors such as investor sentiment, that are not fully understood. The high level of
emotion and passion in the world of football creates a favorable environment to abnormal
market reaction, where investors' decisions are guided by sentiment rather than rational
judgement. Therefore, these market anomalies emerge as a source of questioning for investors

and economists, leaving room for legitimate investigation.

1.2. Research purpose

The relevance of this quantitative research thesis resides in its ambition to deepen the
investigation by identifying the factors that could be responsible for the abnormal evolution of
football clubs' stock prices and quantifying their impact. By examining financial movements of
these clubs, which are in essence financial entities, it would be possible to understand specific

variables that influence investor behavior and, as a result, market movements.

Identifying the root causes of these abnormal movements in football club share prices could
help to develop more sophisticated investment strategies and mitigate the potential risks

associated with investing in the football sector. To contribute to this area of research, this thesis
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aims to focus on the main factors causing abnormal returns on football club share prices, and

more specifically on match-related factors and investor’s expected outcomes for European
football clubs.

In this context, the research question is formulated as follows:

"To what extent can investor sentiment and match-related factors publicly quoted European

football clubs induce abnormal returns on their stock price?"

By exploring these financial dynamics, this thesis aims to contribute to literature and academic
research, offering new insights and perspectives for investors and all those with an interest in

the intersection between football and finance.

1.3. Delimitations

In the scope of this thesis, the research area and data collection have been limited solely to
European football clubs, and more specifically on prominent clubs listed in Italy, Germany, and

Portugal. This decision is justified by several key reasons.

Firstly, European football clubs enjoy global importance in the world of football and finance,
making them major players on the international stage. European leagues and competitions are
among the most competitive and widely covered, which generates significant interest on a

global scale.

Moreover, focusing solely on European financial markets and football clubs allows for the study
and comparison of entities operating within the same framework and in a similar economic

environment.

However, despite being part of one of the most important football leagues globally, the analysis
has not been extended to English clubs. Indeed, most studies focusing on football clubs listed
on stock exchanges have been conducted on the English league. Therefore, the contribution of
this study would be limited if it was focused on clubs that have already been overly studied in
the past. Furthermore, some European clubs, such as Scottish or French clubs, have not been
included in this thesis because of a lack of trading days. However, they may be the subject of

further studies.
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Therefore, for the sake of conciseness and comparability, the empirical study has been
conducted on the five following European football clubs: Juventus, Lazio, AS Roma, Borussia

Dortmund and Benfica.

1.4. Research method

In order to identify and quantitatively analyze the match-related factors and investor sentiment
that abnormally influence the stock returns of listed football clubs, the methodological research

of this thesis is divided into two main parts.

Firstly, the aim is to demonstrate that abnormal returns do exist on the market by performing a
one sample t-test based on three-factors Fama-French models for each trading day. This first
analysis is a key pillar of this thesis as the study of the impact of matches and expectations of

investors depends on this assumption.

The second part of the research aims to identify match-related factors that have a significant
impact (positive or negative) on share price behavior. It is done through the creation of different
linear regression models with abnormal returns as the dependent variable. The studied factors
are the result of the match (win, loss or draw), the location of the match (home or away), the
goal difference between the two teams, the competition in which the match is played (national
league or European competition), and the investors' upstream expectations of game results (e.g.
investors could strongly believe that their team is going to win). The analysis of the latter is

based on odds generated by sports betting brokers.

2. Literature Review

The following literature review is separated into two different sections. Firstly, the theoretical
framework where the past studies on the theory behind the analysis of stock markets is outlined.
This section itself is divided into three sub section being the efficient market hypothesis,
behavioral finance and CAPM & Fama-French models. Secondly, a section related to past

studies carried on the different hypotheses studied in this paper.



2.1. Theoretical framework

2.1.1. Efficient Market Hypothesis

The efficiency of markets is a fundamental concept in finance. In the context of this thesis, it is
pertinent to describe this concept and recall its foundations in the scope of publicly listed

football clubs’ stocks.

The Efficient Market Hypothesis (EMH) has been the focus of numerous studies in recent years.
It is a crucial topic for private investors, companies, and market regulators as it is the
cornerstone of the understanding of financial dynamics. Although its empirical evidence
remains ambiguous, the concept of EMH is well-implemented in modern finance. First
introduced in 1965 by Fama and subsequently developed by him and his peers in the following
years, the EMH reached a peak of popularity and recognition in the 1980s before being
criticized and questioned from different perspectives (Degutis & Novickyte, 2014).

According to Fama (1970), the role of a capital market is to allocate the economy's capital stock
among actors such as individual investors, investment funds, and firms. A market is considered
as efficient if it fully reflects all available information. In this sense, the EMH stipulates that
for a given level of risk, an investor cannot achieve higher profits than other investors. The only

way to achieve higher profits would be to invest in assets with a higher level of risk.
As detailed and tested by Fama (1970), the EMH is divided into three forms:

- Weak form: The weak form of the EMH stipulates that the information on the market is just

historical prices.

- Semi-strong form: The semi-strong form of the EMH stipulates that the price of assets reflects
all past historical prices (weak form), but also all publicly available information and adjusts

accordingly.

- Strong form: The strong form of the EMH stipulates that the price of assets reflects all past
public information (weak form), all publicly available information (semi-strong form), and also

all private information held.

Nowadays, although the EMH remains one of the fundamental theories of modern finance, it is

at the heart of discussions and debates. Indeed, in an increasingly digitalized world where
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information circulates faster than ever, the Efficient Market Hypothesis perfectly describes the
conditions of financial markets, because all the information is supposed to be directly
incorporated in the stock price. Conversely, many experts have demonstrated that certain stock

price patterns cannot be explained by the EMH (Degutis & Novickyte, 2014).

Even in a supposedly efficient market where new information is directly included in the stock
market price, numerous studies have shown that certain categories of stocks, such as publicly
listed football club stocks, can be highly subject to overreactions by investors (Meurer &
Kehler, 2019). However, according to Fama (1998), if under-reactions and over-reactions
appear randomly and with roughly the same frequency, then these short-term abnormal returns
are entirely compatible with the EMH. From a long-term perspective, most abnormal returns
can be attributed to chance, as market anomalies are also distributed similarly between

underreaction and overreaction.

If one considers that the share prices of listed football clubs are sensitive to new information
such as match results or transfers, therefore, this boils down to studying the market in a semi-

strong form of efficiency (Bell, Brooks, Matthews & Sutcliffe, 2009).

2.1.2. Behavioral finance

Introduced in 1979 by Kahneman and Tversky, the concept of behavioral finance combines
finance and psychology. This new approach to financial markets critiques the EMH and
attributes market imperfections to the biased behavior of investors. Unlike the EMH introduced
by Fama a few years earlier, behavioral finance posits that investors are not always rational in
their reasoning and their ability to process information. In this sense, market conditions cannot
be understood without considering investor behaviors (Meurer & Kehler, 2019). According to
Barberis and Thaler (2002), the theory of behavioral finance is based on two pillars: investor

sentiment and limits to arbitrage.

On the one hand, the first pillar states that most agents in financial markets act irrationally
simply because of their human nature. Initially, investors form beliefs that can be biased by
overconfidence, excessive optimism, and other psychologic mechanism which prevent them to
be objective about the situation and lead them to behave irrationally in financial markets.

(Barberis & Thaler, 2002)
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In addition to this psychological aspect, the theory of behavioral finance also relies on the limits
of arbitrage. These limits criticize the notion that rational investors are supposed to
counterbalance market anomalies caused by irrational investors by taking advantage of
arbitrage opportunities (Barberis & Thaler, 2002). In fact, behavioral finance nuances this
argument by stating that rational investors will only correct market anomalies if these are
profitable. However, some anomalies are not profitable and thus are not corrected and persist

in the long term (Meurer & Kehler, 2019).

Consequently, behavioral finance states that market prices do not always reflect reality due to
the biased behavior of investors (Barberis & Thaler, 2002). However, this theory does not
present an accurate way to beat the market and earn abnormal profits. The Efficient Market
Hypothesis, on the other hand, stipulates that it is not possible to beat the market because

security prices are perfectly evaluated by the available information. (Fakhoury, 2020)

Today, the debate between proponents of the EMH and those of behavioral finance remains
unresolved. The central element of this discussion is a concept addressed by Fama in 1970 in
one of his papers called the “Joint Hypothesis Problem”. This theory counters the arguments of
behavioral finance, which state that market anomalies prove that securities do not always reflect
their market value and thus that the EMH does not hold (Castelijns, 2015). For Fama, if
securities were not valued at their true value, then a model should be constructed to determine
and evaluate this value. However, it is impossible to prove that a model is correct and that there

is no pricing error (Fama, 1970).

2.1.3. CAPM and Fama-French Models

In order to estimate the expected returns of markets or stocks, models such as the Fama-French
and CAPM are considered as the two main options. The Capital Asset Pricing Model (CAPM)
is a single-factor model whereas the French-Fama model consists of three different factors
(although another version of this model with five factors exists). The Fama-French model was
created in 1992 by Eugen Fama and Kenneth French. It is still used nowadays to estimate the
returns of securities. Even though scientists sometimes prefer the CAPM for its simplicity of
usage, the capacity of prediction of the Fama-French model is better than for the CAPM making
it a suitable choice for this research (Bartholdy & Peare, 2005).
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The CAPM is based on the systematic risk of an asset relative to a portfolio representing the
world index. The evolution crafted by Fama and French consists of two additional factors.
Firstly, the SMB (small minus big) is “the difference between the returns on small-stock and
big-stock portfolios with about the same weighted average book-to-market equity” (Fama &
French, 1993, p.9). The second additional factor considered in this new model is the HML (high
minus low). The goal of this second factor is “to mimic the risk factor in returns related to book-
to-market equity” (Fama & French, 1993, p.9). It is done by calculating the difference between
the mean returns of portfolios with high book-to-market equity and the mean returns of
portfolios with low book-to-market equity. (Fama & French, 1993). The goal of these additional

factors is to enable the model to capture a bigger part of the returns of the stocks on the market.

This model has different possible practical implications. Indeed, according to Fama and French
(1993), the model can be used for any applications related to expected stock returns. In practice,
it means that for portfolio crafting and management, cost of capital computing and, finally,

abnormal returns measurements, the model would be a relevant choice.

Different studies have shown the capacity of the Fama-French model to predict the returns
of different types of securities. For example, He and Ng (1994) conducted research to
prove whether the SMB and HML factors (respectively referred to as size and BM effects in
the paper) can explain average equity returns. The added value of this study is that the stocks
analyzed are retrieved from three different markets, NASDAQ, NYSE, and AMEX whereas
past studies mainly focused on NYSE stocks. The authors concluded that the HML had a
consequent explanatory power while SMB had a smaller impact on the robustness of
the model even though it is enough to be significant. Furthermore, Silvestri and Veltri (2011)
studied the robustness of the model in the Italian market. This market is mainly constituted of
small-quoted firms. This is different from what the model was built on as it was the American
market mainly formed of large companies. The results of this research slightly differ from He
and Ng (1994) as they consider the SMB as the principal explanatory variable and had mixed
results related to the influence of HML in the model. The same conclusion was drawn by Piela

(2013) and Faff (2004).

Other research done on the model acknowledged the various limitations of the model regarding
its overall capacity to predict stock returns. For example, Erding (2018) tried to test the
significance of the model within the Turkish stock market. Even though he concluded that the
three-factors Fama-French model had a higher level of prediction of the returns than the CAPM,
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the overall level of prediction of the model is still limited. Indeed, according to the author, the
R-squared was around 5%. Furthermore, Bartholdy and Peare (2005) also agree on the
limitations of the model regarding the level of prediction even though they believe that there is

still no other better way to estimate the returns of individual stocks.

2.2. Past studies

2.2.1. Match results

Although football match results do not directly represent cashflows, they are expected to have
an impact on the stock price of listed clubs. Victories, whether in domestic leagues or
international competitions, generate revenue for clubs through various channels, such as higher
ticket sales at increased prices, better sponsorship deals, enhanced international visibility in the
media, among others (Bell et al., 2009). Consequently, numerous studies have investigated the
impact of match results on the stock prices of listed football clubs. While most studies tend to
draw similar conclusions, there is no established consensus that applies to all listed clubs, with

divergences in significance and impact depending on the club, country, or season.

In 2012, a study by Benkraiem et al. examined the impact of match results of listed English
football clubs on the volatility of their stock prices during the 2006/2007 season. Firstly, the
results showed that trading volumes increased around match dates. Concerning the match
results, defeats have a significant negative impact, while victories have a significant positive
impact. Furthermore, volatility increased significantly after a defeat, with an impact twice as

strong as that of a victory. Draws, however, does not produce a significant effect.

A few years earlier, Allouche and Soulez (2008) had also studied listed English clubs. Besides
analyzing transfer and coaching change announcements, their study showed that in the event of
a victory, the club's stock price increases the day after the match and continues to rise in the
following days. In the case of a defeat, the stock price drops the next day but stabilizes

thereafter. In the event of a draw, the stock price tends to experience a slight decline.

A study by Scholtens and Peenstra (2009) drawn similar conclusions to the aforementioned
studies, examining eight European clubs (Ajax Amsterdam, Borussia Dortmund, Lazio Roma,
AS Roma, Juventus Turin, Manchester United, Porto, and Sporting Lisbon) for the 2000 to 2004

seasons. They found that victories have a significantly positive effect on stock prices (+0.36%),
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while defeats have a significantly greater negative impact (-1.41%). Moreover, a draw also has
anegative effect on the stock price, almost as significant as a defeat (-1.10%). A few years later,
Floros (2014) conducted a similar study focusing on Ajax Amsterdam, Juventus Turin, Porto,
and Benfica and concluded that there is no consensus, with each club's stock reacting differently
to victories, defeats, and draws. More recently, in 2020, Moberg and Balado studied all listed
European clubs. On average, their thesis showed that victories induce a positive abnormal return
(+0.39%), while defeats induce a negative abnormal return (-1.19%). Draws also has a negative

impact but to a lesser extent.

Botoc, Mihancea and Molcut (2019) focused their study exclusively on the impact of victories
of listed Italian clubs on the volatility of their respective stock prices between 2007 and 2018.
The results show that the volatility of stock prices increase positively after the club's victory. In
2021, Truong, Tran, Bakry, Nguyen and Al-Mohamad took a different approach to evaluate the
impact of match results and investor sentiment on the stock market. Their study analyses the
results of the Vietnamese national team in international competitions on the Vietnamese stock
market. The results showed that victories have no effect, while defeats have a negative effect
on the stock market, but only for small-cap companies. This effect is amplified during periods

of greater interest in football, suggesting investor irrationality driven by nationalist sentiment.

Although a consensus is not established and conclusions on the impact of match results on the
stock prices of listed football clubs may vary by country or season, the majority of research
shows that abnormal returns on these stocks follow a similar pattern. On the one hand, victories
tend to generate positive abnormal returns in the days following the match. On the other hand,
defeats and draws tend to generate negative abnormal returns, although the impact of draws is

less pronounced.

2.2.2. Goal difference

The most popular method utilized to create models to predict stock movements of football clubs
is to use the game outcome as the main explanatory variable. However, even though there are
two different ways to do so, there are only a few research using the goal difference instead of
an ordinal variable falling either in the win, draw, or loss category. Moreover, using the goal
difference allows to have a better glimpse of how the game unfolded and, therefore, to what
extent the investors lost or gained confidence in the ability of the club to be competitive in the

future and generate cashflows.
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The goal difference is “the absolute difference of scored goals between the home and away
team in each match” (Van Gils, 2016, p.32). In the case of the analysis of clubs’ stocks, this
goal difference is equal to the absolute difference of goals between the analyzed club and its
opponent. The value of goal difference can be expressed in two different ways. Firstly, a
continuous variable as done by Sara¢ and Zeren (2013) which is consistent with the definition
above. Secondly, a discrete form of the goal difference that can be categorized in different ways:
< -2 goals, -2 goals or -1 goal, 0 goal (draw), +1 goal or +2 goals, and > +2 goals. This is
consistent with the method of Neudl (2013) and Van Gils (2016) which also consists of five

different categories to classify goal difference.

Bell et al. (2009) tried to understand the impact of expected goal difference on the clubs’ stock
prices. They concluded that an unexpected positive or negative goal difference had no
significance for most of the studied football teams at a 5% confidence level. However, the proxy
utilized to estimate the expected goal difference can be considered as biased in their study as
they used the average goal difference in the last five games of each studied team which seems

to be an inaccurate method of estimation.

On the other hand, Neudl (2013) proved that goal difference has an impact on the stock price.
Indeed, according to the author, a narrow victory positively influences the stock price by around
+0.3% whereas a larger victory of two or more goal difference has an effect twice as large.
However, even though a defeat still has a negative effect, a slight loss of one goal difference or
a large setback of more than two goals have a similar effect on the team without one being
significantly larger than the other. Both findings confirm the research of Van Gils (2016) who
also found no significant difference between a large goal difference and a small one in the case

of a defeat.

Finally, Sara¢ and Zeren’s (2013) analysis ended by concluding that the effect of goal difference
was linearly positively influenced by the goal difference of the clubs. Additionally, they believe
that a club having a higher volatility in their stock price tends to be influenced in a more

significant way by the goal difference.

In conclusion, the different research done in the past mostly agree with the positive linear
relation between goal difference and stock returns of football clubs. However, the main point
of contention of these analyses is the extent to which the effect of negative small goal difference

can influence the stock price. Indeed, some authors believe in a similar extent of negative
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returns in the case of unfavorable goal difference (Neudl, 2013) (Van Gils, 2016). Whereas
others, such as Sara¢ and Zeren (2013), believe in a different magnitude of effects depending

on the size of the negative goal difference.

2.2.3. Match location

In the field of high-level sports, particularly in football, one of the most important pre-match
factors is the location of the game (home or away). The location is a well-known determinant
in the outcome of a match, with playing at home recognized as a competitive advantage. In
2008, Pollard explored this issue in an article for The Open Sports Sciences Journal. Despite
the complexity of the subject and the need of future in-depth studies, he identifies several factors
explaining the competitive advantage experienced by home teams, such as stronger support,
familiarity with the environment, and a sense of territoriality felt by both players and the

audience.

Consequently, this competitive advantage influences investor actions. In 2009, Benkraiem et al.
conducted a study on several European football clubs listed on the stock exchange,
demonstrating that home defeats result in a more significant drop in stock prices compared to
away defeats. However, they did not find significant results regarding victories. They explain
this difference by noting that some fans and investors perceive a victory as normal and punish

defeats.

Three years later, Benkraiem, along with several collaborators, tested the significance of match
location on the stock prices of listed English football clubs. They conclude that investors are

more sensitive to home match results, regardless of the outcome (Benkraiem et al., 2012).

A few years later, Moberg and Balado (2020) showed in their study on all listed European
football clubs that away victories have a more significant positive impact on the club's stock
price than home victories. Similarly, a home defeat has a more significant negative impact than
an away defeat on the club's stock price. The year before, Botoc et al. (2019) obtained a similar
result, focusing their study on the victories of listed Italian football clubs. Their study also

shows that an away victory has a more significant positive effect than a home victory.

Although the results of studies on this subject vary depending on the clubs and seasons, most
of these studies show that the home team’s competitive advantage is indeed present. Generally,

investor reactions are stronger in the case of an away victory and a home defeat.
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2.2.4. Competition type

Another interesting perspective used to analyze the stock returns of the football clubs is the
competition they are playing in. Indeed, one could believe that playing in the UEFA Champions
League or Europa League should have more impact on the stock price than a game for the
domestical championship. In fact, playing in European competitions like the UEFA Champions
league generates additional revenues through game tickets, shirt sales and can be an important
asset when bargaining with sponsors for contracts (Ahtiainen, 2018). Therefore, one could
expect an increase in financial revenues when a team performs well in this competition, hence

an increase in the club’s stock price.

Various research has been done to study the effect of competition on the stock price. However,
the findings of these research slightly differ one from another. Stadtmann (2006) failed to prove
that international competition induced higher returns when winning and lower returns when
losing. This is in line with Dwi, Dorkas and Dolfriandra (2021) However, they state that the
outcome of games played in for international tournaments generated higher market reactions

(even though they cannot state whether this reaction will be positive or negative).

Both Scholtens and Peenstra (2009) and, Galloppo and Boido (2020) managed to prove that a
loss in European competition had a higher negative impact than in the domestical competition
of the studied clubs. This is in line with the paper from Edvardsen and Furulund (2020) even
though they also find that a win in European competition has a lower impact than the same

result in a domestical competition.

According to the past studies carried out on the subject, it is still difficult to perfectly understand
the influence of international or European competition on the stock price of football clubs. A
loss in an international competition seems to have a higher impact even though it is not a
conclusion that is shared by all the studies outlined above. However, except for Edvardsen and
Furulund (2020), using the impact of a win in an international competition as a predictor of
future stock reaction seems to be irrelevant. Indeed, the authors all fail to get significant p-value

from this variable when using it in their regression to predict stock prices movements.

2.2.5. Unexpected results

The impact of football match results on the share prices of listed football clubs has been widely

studied in recent decades. However, a crucial and interesting aspect of this field of study lies in
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the distinction between post-match results and expected (pre-match) results, which both

influence market reactions.

Sports betting odds play an important role in investor expectations (Klein, Zwergel & Heiden,
2010). They make it possible to quantify the probabilities of winning, losing and other outcomes
of a particular sporting event. As the latter is determined by impartial brokers, it is assumed to
be the result of all available historical information adjusted with the amount invested by the
bettors on the different outcomes. As a result, football match odds are quantitatively a good

representation of investors’ expectations of the outcome of a match.

In their study of the impact of unexpected results on the share price of football clubs, Klein et
al (2010) concluded that their sample of teams and matches does not allow them to assert that

there is a surprise effect and that stock market indices are not influenced by these expectations.

On the other hand, after examining the impact of victories, defeats and draws on abnormal
returns on football club shares, Scholtens and Peenstra (2009) pointed out that unexpected
results can have different effects than expected results. Indeed, an unexpected win in the
national leagues generates slightly lower abnormal returns than an expected win, although this
difference is not statistically significant. Unexpected defeats generate lower negative returns
(in absolute terms) than expected defeats. This result is only valid for national competitions, as
European matches show a stronger impact for unexpected results. Similarly, a more detailed
analysis of match conditions reveals that unexpected results have a greater impact on abnormal
returns than expected results. In particular, unexpected wins show a significant increase in
abnormal returns compared to expected wins. Unexpected losses, on the other hand, show lower

negative abnormal returns in absolute terms than expected losses (Bernile & Lyandres, 2011).

The study by Balado and Moberg (2020) reinforced these findings by showing that investor
expectations and unexpected outcomes (determined by betting odds and league ranking in this
study) have a greater impact on abnormal returns. For example, they found that losing to a
lower-ranked team leads to more drastic negative abnormal returns than losing to a higher-
ranked team. Furthermore, a win against a higher-ranked team produces the highest abnormal
returns, followed by a win against a similarly-ranked team and, finally, against a lower-ranked
team. Furthermore, the study shows that the impact of winning (and losing) is greater if the
sports betting odds are unfavorable (favorable) for the winning (losing) team (Balado &

Moberg, 2020).
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Studies on the impact of football match results on club share prices show that unexpected
results, as determined by betting odds, can have a different impact on stock market returns than
expected results. Betting odds are a valuable tool for modelling market expectations and
understanding investor reactions to match results. However, the surprise effect seems to vary
depending on the competitions, methodologies and samples used to estimate ex ante

probabilities.

2.3. Hypotheses

From the analysis of the theoretical framework together with past studies carried out on
different topics related to stock analysis and football games, it is possible to construct the

different hypotheses studied in this paper.

Hypothesis 1: Abnormal Returns

This hypothesis assumes that there are abnormal returns on the stocks of publicly listed football

clubs. These abnormal returns are identified by using the three-factors Fama-French model.
H;: The stocks of football clubs listed on the stock market demonstrate abnormal returns.

Hypothesis 2: Match Outcome
This hypothesis suggests that the outcome of a match significantly impacts the stock price. A
victory positively affects investor confidence, leading to an abnormal increase in the stock price.

On the other hand, defeats or draws result in an abnormal loss in stock value.

H,: Winning matches will positively influence the abnormal returns whereas loss and draws

will have a negative impact.

Hypothesis 3: Goal difference

This hypothesis extends the hypothesis H, by considering the goal difference observed during
the match. A larger goal difference in favor of the club has a more significant positive marginal
impact on the stock return. Inversely, a larger goal difference against the club has a more
significant negative marginal impact. In other words, the greater the goal difference, the more

important the positive abnormal return is.

H;: The goal difference is linearly linked with the abnormal returns of the stock price.
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Hypothesis 4: Match location

This is an extension of the second hypothesis H, as well. This hypothesis adds the dimension
of match location (home or away). Generally, a match at home is perceived as a competitive
advantage. Therefore, a home defeat has a more significant negative impact than an away
defeat. Contrarily, a victory away has a more significant positive impact on the stock than a

victory at home.

H,: Away victories and defeats at home induce higher absolute abnormal returns than victories

at home and away defeats.

Hypothesis 5: Competition type

This is another extension of the second hypothesis H,. This hypothesis assumes that the match
outcome impacts the stock price differently depending on the competition. European
competitions are generally perceived as more competitive and important than national leagues.
Therefore, a victory in a European competition (e.g., UEFA Champions League) has a greater
positive impact on the stock price than a league victory. On the other hand, a defeat in a

European competition has a greater negative impact than a defeat in domestical leagues.

H:: European competitions induce higher abnormal returns when winning and lower abnormal

returns when losing than domestical ones.

Hypothesis 6: Investors expectations

This hypothesis suggests that if the match outcome does not align with investors pre-match
expectations, the impact on the stock price will be more significant than if the match outcome
aligns with the expected outcome. Therefore, a victory perceived as a probable defeat will have
a greater positive impact on the stock price than an expected victory. On the other hand, a defeat
perceived as a probable victory will have a greater negative impact on the stock price than an
expected defeat. This hypothesis illustrates the irrational reaction of investors, exacerbated by

an unexpected result.

Hg: Winning (losing) after a loss (win) was expected induces more positive (negative) abnormal

returns than after a win (loss) was expected.
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3. Empirical study

3.1. Methodology

The conducted research is purely quantitative in its construction. Therefore, in order to test the
different hypotheses outlined in the last section of this master thesis, it is necessary to create a

clear methodology to get accurate and unbiased statistical results.

Firstly, before being able to analyze the impact of the games on the stock price it is essential to
understand and compute the abnormal returns of the stock price observed for each day. This is
what is aimed to be demonstrated by the first hypothesis that states that abnormal returns are
different from zero. As explained in the first pages of this thesis, the three-factors Fama-French
model seems to be the most suitable tool to use. Afterward, the influence of the different
variables on these abnormal returns is measured by creating different regressions for each of
these. Finally, it is capital to correctly analyze these results and draw conclusions in light of the

different findings.

3.2. Research model

The first step to take to create the research model is to compute the returns of the different clubs’
stock prices. Palomino et al. (2009) already demonstrated that different possible equations (e.g.
log returns) work to do so and that choosing one or another does not influence the results of
their regression analysis. Therefore, the chosen equation consists of the simplest possible form

of stock return computations:

(1)

Where 1y, is the return of the stock i during day t. P, is the price of the stock i during day ¢

and, similarly, P;;_4 the price of stock i one day before day t.

Afterward, it is necessary to compute the expected returns of each stock price for the clubs.
This is the step where the three-factors Fama-French model is used. Indeed, to get an estimation

of the expected values, three different variables are used. The first component, the market risk-
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free rate, is the interest one should expect from an investment with zero risk. This value is
usually computed by subtracting the inflation rate from the yield of the treasury bond for the
corresponding duration of one’s investment. Secondly, the SMB (small minus big) represents
the difference in returns of portfolios of comparable book-to-market equity made of big-stocks
and small-stocks. Lastly, the HML (high minus low) is related to the difference in returns

between portfolios of high and low book-to-market values.

Thus, the formula to estimate the returns of each stock i during day t can be written as the

following:

e — e = & + Pri(1ie +75¢) + Poi SMB, + Pa; HML, + & (2)

With 7;, is the returns of stock i during day ¢, 7y, is the risk-free rate retrieved from day ¢, 1,
is the market return of day t, SMB; is the retrieved small minus big index for day t, HML; is
the high minus low index retrieved for day t and ¢;; represents the error term of the regression

for each day and stock.

From equation (2), the regression to estimate the future returns of stock i during a certain day

t can be derived as follows:

Tit =(§(\l+[’3—1\l(T1t+T‘ft)+ E-\ZLSMBI'-I_ B;I.HMLt-I_ rft‘l'el't (3)

This provides an estimation of what is considered to be the expected returns for each stock for
any given day. As market reactions to the three different factors of the regression evolve over
time, it is essential to recompute it on a daily basis to ensure it is a realistic estimation of the
stock returns. It is done by taking the 250 preceding days before the day studied starting 20
days before the t day as the training set for the regression model. The reason not to take the 20
days prior to the event date is to avoid overlaps with the analyzed window. For example, if the
window of days studied was starting five days prior to the event and ending five days after,
there would be an overlap between the four days before the event and the training data if it
started just before the event date. This rolling regression on all the data allows for better capture

of the stock reactions to HML, SMB and market risk-free rate.



-18 -

Once the expected return from the stock is calculated, it is possible to compute the abnormal
return. As touched upon previously, this value aims to capture the abnormal reaction from the
market induced by the event. In this study, the event is the game result. Therefore, for each day,
by subtracting the expected return from the observed return, the abnormal return can be

computed as follows:

ARy = ORyy — ERy; 4)

With
ERy = 1= @+ By, (ric +15¢) + B2y SMB, + Py, HML, + 15, + & (5)

Where AR;; is the abnormal return of day ¢ for stock i, OR;; is the observed return and ER;; is
the expected return predicted by the model.

Once the computed AR for each day is computed, it is finally possible to analyze the influence
of the events on different windows. To do so, it is necessary to set different event windows
around the event day, represented by t,, and compute the cumulative abnormal return (CAR)
for each of them. This value only represents the sum of all the ARs for a given event window.

The corresponding equation is then:

t2
CAR; (t;;t,) = Z ARy, (6)
=t1

Here, t; represents the starting day of the event window and ¢, is the last day of it. As CARs
represent a sum of N days around t,, the AR can be aggregated on a time basis for these N
observations. This is, in simpler terms, an average value of daily AR for the chosen event
window. This value is called the cumulative average abnormal returns (CAAR), and the

corresponding equation is then:
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2|

N
i=1

For the purpose of this research, five different event windows are considered. The best one is
then chosen to be used as the main window for all the hypotheses of the thesis. The five
different event windows are [-5;+5], [-2;+2], [-1;+1], [0;+1] and [0;+2]. They are respectively
represented by M5P5, M2P2, M1P1, MOP1 and MOP2. Therefore, for instance, the CAAR for
period MS5P5 is written CAARMSPS, CAARM?2P2 for M2P2 and so forth for the other time

frames.

After managing to get the different CAARs for each required event day, it is possible to test
the six different hypotheses already outlined in the corresponding section of this paper. Except
for the first hypothesis where hypothesis testing is performed, the five others are tested through
regression models with explaining variables representing the factors influencing the stock

returns.

3.3. Hypothesis regression models

3.3.1. Hypothesis 1: Abnormal returns

The first hypothesis represents the cornerstone of all the others as it aims to understand whether
there are ARs on the market of listed football clubs. As indicated above, the way to prove that

is to construct a hypothesis testing method (through a one sample t-test).

On the one hand, the null hypothesis of the test stipulates that the mean of a is not significantly
different from 0 (thus, equals to 0). Therefore, it would not be possible to assert that there are

abnormal returns on the shares of listed football clubs.

On the other hand, the alternative hypothesis of the test stipulates that the mean of a is
significantly different from 0. Therefore, the null hypothesis H, would be rejected, and it could

be asserted that there are abnormal returns on the shares of listed football clubs.

For the other hypotheses (H,, H;,Hy, Hs, Hg) to be testable, the null hypothesis of the one

sample t-test must be rejected.
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3.3.2. Hypothesis 2: Match outcome

The second hypothesis is the core of all the following as it is designed to prove whether match
results influence the stock returns of the clubs. Furthermore, the model also captures the extent
to which these results have an impact on the stock price. The regression model associated with

this hypothesis is:

CAAR;y = a+ Wi + BoLis + & (8)

Here, W, is a dummy variable that takes the value “1” when the result is a win. Similarly, L; is
a dummy variable taking the value “1” in case of a loss. The intercept corresponds to the case

where the result of the game is a draw.

3.3.3. Hypothesis 3: Goal difference

The third hypothesis aims to demonstrate whether the goal difference in favor (against) the
studied team has an impact on the stock price. This is an extension of the second hypothesis as
the magnitude of the win (loss) is taken into account. Indeed, to represent the difference in
goals, five different categories are used. When the goal difference is less than -2, it is
categorized as a heavy loss. If it is -2 or -1, it is a weak loss. A difference of 0 is categorized as
a draw. Moreover, +1 or +2 is a weak win and more than +2 is a heavy win. The model to study

this hypothesis is then:

CAAR; = a+ B1HL; + BoHW; + BsWLie + BJWW + &4 )

In this case, HL;; represents the heavy losses, HW;; the heavy wins, WL;; the weak losses and
WW,;; the weak wins. The intercept represents the draws. Each of the variables are dummy

either taking “1” as a value if the goal difference corresponds to their category or “0” if not.

3.3.4. Hypothesis 4: Match location

The fourth hypothesis strives to explain the impact of the place where the game is played with

respect to the result. Therefore, six different outcomes can be identified: A home win, home
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loss, home draw, away win, away loss and away draw. The corresponding regression model is

then:

CAAR;; = a+ BiHLy + B,HW; + B3HD; + B4ALj + Bs AW + &t (10)

Where, HL;;, HW;;, HD;;, AL;; and AW;; respectively are dummy variables taking the value
“1” when the result and place respectively are a home loss, home win, home draw, away loss

and away win. The intercept represents the case where the result is an away draw.

3.3.5. Hypothesis 5: Competition type

Afterward, concerning hypothesis five, the goal is to understand the influence of the
competition with regard to the result and its effect on the stock price. Similarly to H,, six
different scenarios are possible: A domestic league win, loss or draw and a European win, loss

or draw. The resulting regression is then:

CAAR;; = a+ B1ELy + BREW; + B3LDi + PyLLie + Bs LWy + &t (11)

In this case, EL;; and EW;; are dummies taking the value “1” when the match was played in a
European tournament and when the results are respectively a loss and a win. For matches
played in the domestic league, LD;;, LL;; and LW;; are the dummies taking the value “1” for

respectively a draw, loss and win.

3.3.6. Hypothesis 6: Expected result vs effective result

The last hypothesis is built on the bookmakers’ expectations. What is analyzed is the effect of
a game result following an expectation of loss or win. The first step of the construction of this
model is to estimate the chance of a team winning, losing or drawing. To do so, betting odds

are used and winning and losing chances can be calculated using two different formulas:

1 1 1 1
)/ (

Winning chances = (.

) (12)

win odds”’ “win odds + losing odds + draw odds
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Similarly :

1 1 1
)/ (

Loosing chances = (

) (13)

+ +
losing odds”’ “win odds = losing odds = draw odds
After computing the losing and winning chance of the studied team, it is possible to use it to
create an expectation index reflecting the bookmakers’ estimation of the chance of winning.

The index is then :

Expectation index = Winning chances — Losing chances (14)

From this expectation index, it is possible to classify the anticipations into three different
categories. Firstly, the high winning expectations when the index is equal to or more than 0.5.
Then, the low winning expectations when the index value is situated between 0 and 0.5. Finally,
the losing expectations when the index value is negative. Afterward, it is possible to create the

corresponding regression model:

CAAR;; = a+ B{HWX/L; + BoHWX /Wy + B3LX/D;y + B4LX /L,

(15)
+ BsLX/Wie + BLWX /Dyt + B7LWX /Ly + BgLWX /Wi + &4

Where HWX/L;; and HWX/W,; are dummies for high winning expectations respectively
followed by a loss and by a win. LX/D;;, LX/L;; and LX /W;; are dummy variables for losing
expectations respectively followed by a draw, loss and win. Finally, LWX/D;;, LWX/L;; and
LWX /W, are dummy variables for low winning expectations respectively followed by a draw,

loss and win.
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4. Data

4.1. Data collection

Historically, multiple football clubs have been listed on the stock market. Nowadays, more than
20 football clubs are listed on it and continue to gain attention from investors throughout the
world (Fan et al., 2023). Therefore, the variety of listed clubs makes it more challenging to pick

the right ones to analyze.

The purpose of this master's thesis is to focus on European clubs that are historically successful
and differ from what has been studied before. Indeed, the scope is restrained to Italian clubs
Lazio Roma, Juventus and AS Roma. Furthermore, Benfica and Dortmund were chosen for the
study as they seem to be interesting football teams to study as little research has been carried
out on it. Clubs playing in the English divisions have purposefully been left out of the study as
the country has been overly analyzed. Besides, other clubs such as Olympique Lyonnais or
Celtic Glasgow could have been suitable candidates, however, due to the large number of non-

trading days, the quality and reliability of the analysis would not have been satisfactory.

All the chosen clubs had their IPO in different years and are now very different in terms of
market capitalization. This depends on the capacity of the clubs to earn future cash flows which
is itself influenced by the revenues gained through ticket sales, sponsorship, broadcasting deals,

transfers and merchandising (Deloitte, 2024).

As visible in Table 1, representing the different information related to the stock of the different
studied clubs, Juventus is the largest one in terms of market capitalization with a value of
€757.33M. Conversely, Lazio Roma and Benfica have smaller market capitalization with a
value of respectively €46.6M and €72.91M. Furthermore, it is clear that the IPO date has no

influence on the current value of the clubs by comparing Lazio Roma and Juventus together

with Dortmund.
Table 1. Stock market information
Club IPO Date Outstanding Shares Market Capitalization
Benfica 5/22/07 23M €72.91M
Borussia Dortmund 1/11/02 110.38M €382.46M
AS Roma 7/12/06 628M €282.37TM
Juventus 12/28/01 379.12M €757.33M

Lazio Roma 3/1/98 67.64M €46.6M
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As visible in Figure 1 below, even though the stock prices of the five chosen clubs were quite
similar in the first analyzed years, Dortmund and Juventus started to differ in 2017 when their
stock rose faster than the others before a sudden decrease in May 2020 which can be explained
by the corona crisis. Furthermore, what can be observed from the figure is that the stock price
does not seem to have a clear tendency to increase throughout the years. Indeed, except for
Dortmund whose stock price is worth double in 2022 in comparison to 2007, all the other clubs
have similar stock prices as 15 years before. This reflects the low expected returns from

shareholders when investing in football teams.

Figure 1. Historical Stock Price of Football Clubs

14

Juventus Lazio Roma

Benfica ==Dortmund

4.2. Sample description

During the football season, matches are usually played from mid-August to the end of May.
However, this time frame overlaps with the transfer period where clubs can buy and sell players.
As proven by De Bakker (2016), these exchanges of players influence the stock prices of the
football teams. Therefore, since player transfers are out of the scope of this study, it is necessary
to remove the games happening during the transfer period to avoid considering ARs caused by

transfers instead of game results and related factors as intended by this master’s thesis.



-25-

Consequently, the months of January, July and August where clubs are allowed to make

transfers are removed from the sample of analyzed games.

All the data related to matches is retrieved from the website www.football-data.co.uk which

provides multiple types of data about matchday, score, venue and, noticeably, betting odds from
multiple bookmakers for each game. The data consists of the games of the five different clubs
presented above starting in 2007 until today except for AS Roma that is not listed anymore

since September 2022.

The resulting sample is composed of 2779 games. As demonstrated by Table 2, the amount of
home and away games is evenly divided which makes the sample well-suited for a reliable
model as it improves the robustness of the findings. Additionally, the number of games retrieved
for each club is well divided between the whole sample. On the other hand, even though the
number of draws and losses is similar, the dataset is composed of more wins as it represents
more than half of it. This could cause bias in the estimate. For example, an overfitting of the
win category in comparison to the losses and draws. However, due to the overall size of the

dataset, this slight underrepresentation should be mitigated.

Table 2. Statistical summary of venue types

Club Win Draw Loss Grand Total
Benfica 181 32 33 246
Dortmund 186 50 45 281
Juventus 228 59 35 322
Lazio 147 54 59 260
Roma 171 52 33 256
Home 913 247 205 1365
Benfica 144 47 51 242
Dortmund 121 63 89 273
Juventus 175 79 73 327
Lazio 113 57 103 273
Roma 131 75 93 299
Away 684 321 409 1414
Grand Total 1597 568 614 2779

As expected, concerning the competition the team is playing in, the dataset is not evenly divided
between domestical championship and European games. Indeed, as reflected by the data in
Table 3, the dataset is composed of 2447 games played in the domestic league while there are
332 games played as part of European competitions. This is due to the fact that the number of

games played for European tournaments by the teams each year is significantly lower than


http://www.football-data.co.uk/
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championship games even for the most successful teams going deep in these tournaments.
Indeed, in a typical championship of 20 clubs, each team plays 38 games whereas the maximum
possible number of games played in the UEFA champions league is 13. However, half of the
teams participating in the tournament play only 6 games as they do not get out of the group

stage. A number that is far below the 38 games played in the championship.

Table 3. Statistical summary of competition types

Club Win Draw Loss Grand Total
Benfica 292 59 48 399
Dortmund 265 96 100 461
Juventus 350 117 82 549
Lazio 259 107 159 525
Roma 293 119 101 513
League 1459 498 490 2447
Benfica 33 20 36 89
Dortmund 42 17 34 93
Juventus 53 21 26 100
Lazio 1 4 3 8
Roma 9 8 25 42
Europe 138 70 124 332
Grand Total 1597 568 614 2779

As visible in Table 4 detailing different statistics over the goal difference, Benfica is the team
with the highest average goal difference meaning they beat their opponents by a higher margin
on average. They are also the team that managed to beat an opponent by the highest goal
difference in the past with a maximum of 10. Inversely, Lazio seems to be the team struggling
the most to get a high goal difference with its opponent as the club has a median of 0 and mean
of 0.384 of goal difference. Furthermore, the skewness of each club is close to 0 meaning that
the distribution of the goal differences is symmetric. The kurtosis of each club is also near 0
which indicates that both tails are close to a normal distribution. Finally, Lazio seems to be the
team with the highest relative variability in goal difference as its coefficient of variation is

substantially higher than the others with a value of 416.2.
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Table 4. Statistical summary of goal difference

Dortmund Lazio Roma Benfica Juventus

Mean 0.832 0.384 0.605 1.221 0.919
Median 1 0 1 1 1

Max 7 6 6 10 T

Min -6 -5 -5 -5 -4

Std. Dev 1.999 1.774 1.730 1.984 1.551
Skewness 0.059 -0.062 -0.229 0.185 0.034
Kurtosis 0.125 -0.200 0.239 1.024 0.488
Coefficient of variation 240.2 461.2 285.8 162.4 168.7

N 554 533 555 488 649

Concerning the expectation index explained before and characterized by Formula 13, Table 5
highlights the main statistics necessary to understand better the sample. Lazio is the club with
the lowest average reflecting smaller winning expectations from bookmakers. Oppositely,
Benfica and Juventus have the highest mean with a value of respectively 0.115 and 0.128
reflecting a tendency to have better chances of winning than their opponents. The kurtosis of
all the studied clubs is lower than 0 meaning a flatter distribution and, therefore, lighter tails in
comparison to a normal distribution. Roma is the team with the highest coefficient of variation
reflecting the high variability in the expectation index. Therefore, the opponent they face seem

to highly influence the expected result of the game.

Table 5. Statistical summary of expectation index

Dortmund Lazio Roma Benfica Juventus

Mean 0.091 -0.111 0.023 0.115 0.128
Median 0.162 -0.122 0.053 0.263 0.157
Max 0.760 0.637 0.803 0.795 0.817
Min -0.849 -0.819 -0.928 -0.900 -0.808
Std. Dev 0.342 0.307 0.334 0.457 0.336
Skewness -0.614 0.133 -0.381 -0.594 -0.369
Kurtosis -0.352 -0.711 -0.408 -0.873 -0.611
Coefficient of variation 377.5 -276.4 1432.5 398.7 261.9
N 554 533 555 488 649

Still on the subject of expectations from bookmakers, it is interesting to investigate whether
these properly predict the outcome of the games. Therefore, by examining Table 6, it is notable
that high winning expectations are rather accurate with a capacity to predict 78% of the wins.
Small winning expectations have the right prediction 56% of the time and naturally end up with
more draws than high winning predictions. Losing expectations does not have a high capacity
of prediction even though the prediction is correct roughly 48% of the time. Overall, the

expectations from the oddsmakers represent a good way to estimate the outcomes of the games.
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Table 6. Confusion matrix of match predictions

Final Result High winning expectation Small winning expectation Losing expectation Grand Total
Win 681 (77,56%) 750 (56,22%) 166 (29,28%) 1597

Draw 135 (15,38%) 304 (22,79%) 129 (22,75%) 568

Loss 62 (7,06%) 280 (20,99%) 272 (47,97%) 614

Grand Total 878 (100%) 1334 (100%) 567 (100%) 2779

Table 7 highlights descriptive statistics of the CAARs for different time windows. As expected,
the mean and median of CAARs for each timeframe are close to 0. However, except for the
median and mean of the singular AR, when looking at CAARs both median and mean are
negative. It confirms the statement that football returns are most of the time negative when
looking at timeframes around games and that unsatisfactory match results tend to have more
weight on the stock than positive results. Another noticeable variable is the skewness which is
relatively high when looking both at the AR and CAARs. It highlights the fact that the densities
have longer tails on the right side of the function meaning more extreme values on this side.
Furthermore, it is apparent that the kurtosis of the AR is high, it depicts the longer tails of the
distributions in comparison to a normal distribution. Finally, when looking at the coefficient of
variation, it is evident that CAARMIPI exhibits the highest variations meaning that by

considering the day before, during and after the game, one can observe the most variations.

Table 7. Statistical summary of abnormal return time windows

AR CAARMS5P5 CAARM2P2 CAARM1P1 CAAROP1 CAROP2

Mean 0.0012 -0.0004 -0.0006 -0.0003 -0.0012 -0.0013
Median 0 -0.0005 -0.0006 -0.0004 -0.0012 -0.0012
Max 0.1536 0.0424 0.0774 0.0966 0.1137 0.1002
Min -0.1422 -0.0360 -0.0538 -0.0700 -0.0902 -0.0782
Std. Dev 0.0147 0.0078 0.0109 0.0139 0.0170 0.0139
Skewness 1.01 0.49 0.36 0.47 0.32 0.09
Kurtosis 30.83 3.50 4.45 4.41 3.63 5.04
Coefficient of variation 1182 -1737 -1571 -4472 -1344 -1073

N 2779 2779 2779 2779 2779 2779

4.3. Statistical tests

It is crucial to ensure the different models created are built right and do not contain flaws related
to their viability. To do so, multiple different statistical diagnostic tests are used to evaluate to

what extent the assumptions behind the models hold.

Therefore, three different tests are performed on each hypothesis. First, a linearity test aims to
prove that the relationship between the dependent variable and the explanatory variables is

linear instead of, for instance, logarithmic or quadratic. A regression failing this test would be
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biased in the estimation of its intercepts and other coefficients. Secondly, the homoscedasticity
of the regression is tested. It tests whether the variance of the residuals is evenly distributed
between all the levels of explanatory variables. If this test is not satisfactory it would mean that
the independent variables could be flawed or not suited for the regression. A possible way to
address that would be to either add other variables or modify them by, for example, using a
logarithmic function of the same variable. Finally, the independence of the variable is tested to
understand whether the residuals could have auto correlation, meaning that they are not

independent over time.

As shown in Table 8, the p-value of the linearity test of all the regression models is similar and
close to 1. Therefore, the null hypothesis is not rejected which means that all the models do not
show signs of non-linearity. Thus, the models used in this study using linear explanatory
variables are viable to estimate the abnormal returns. Concerning the homoscedasticity, all the
tests conducted on it failed to reject the null hypothesis. Therefore, it is possible to conclude
that the explanatory variables are correctly chosen because the standard deviation of the
explanatory variable is not a constant. Finally, concerning the independence of the residuals,
the retrieved p-value is not large enough to reject the null hypothesis. Therefore, it means that
there is an autocorrelation in the residuals. However, this can be explained by the fact that the
dependent variable is the ARs which are related to stock prices. Thus, because stock prices tend
to have momentum as past returns can influence future returns. Indeed, external factors, such
as interest rate or new information on the market, could positively/negatively influence the
stock for several days in a row. Therefore, this incapacity to reject the null hypothesis was
expected and is not an issue for the models formerly presented. Finally, since the previous tests
showed that residuals are not independent, it is not relevant to test the normality of the residuals,

because independence is a prerequisite for normality to be valid.

Table 8. P-values of statistical tests

Hypothesis Linearity Homoscedasticity Independence of Residuals
H2 0.970 0.381 0.004
H3 0.986 0.393 0.023
H4 0.970 0.689 0.003
H5 0.950 0.120 0.002

H6 0.977 0.081 0.002
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5. Findings

5.1. Results description

In this section, the results are examined in detail in order to explore the implications of the
collected data. For relevance and precision, the minimum significance level for model estimates

is set at 99% (p-value < 0.01).

5.1.1. Hypothesis 1: Abnormal returns

The first hypothesis suggests that there are ARs (computed with formula 5) on the stocks of
publicly listed football clubs. Based on the Fama-French regression models calculated on the
entire dataset, the average values found for a (stock excess return) must be significantly
different from O to prove that there are ARs that cannot be explained by the predictions of the

Fama-French model.

To prove that this value is significantly different from 0, a one-sample t-test is conducted with

the following hypotheses:

The null hypothesis stipulates that the mean of a is not significantly different from 0 (thus,
equals to 0). Therefore, it is not possible to assert that there are abnormal returns on the shares

of listed football clubs.

The alternative hypothesis stipulates that the mean of a is significantly different from O.
Therefore, the null hypothesis would be rejected, and it could be asserted that there are abnormal

returns on the shares of listed football clubs.
The one-sample t-test conducted on the sample provides the following results:

Table 9. Statistical summary of H,

T-Test Results
Statistical values t = -17.302, df = 770, p-value < 2.2e-16
Alt. hypothesis: True mean is not equal to 0

95 percent confidence interval: -0.003393978 ; -0.002702314
Sample estimates: Mean of x = -0.003048146
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It can be seen that the p-value of the test is practically 0 (p-value < 2.2e-16). This suggests that
there is very strong statistical evidence to reject the null hypothesis and validate the alternative

hypothesis.

5.1.2. Hypothesis 2: Match outcome

The second hypothesis suggests that the outcome of a match significantly impacts the stock
price of listed football clubs. This is done by using formula 8 depicting the mathematical
representation of the regression. As explained in the methodology chapter, the data used for this
hypothesis is collected over five different time intervals (M5P5, M2P2, M1P1, MOP1, MOP2).
The results of the five regressions conducted (CAARMSPS, CAARM2P2, CAARMIPI1,
CAARMOP1, CAARMOP2) are listed in the following table:



Table 10. Statistical summary of H,
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DRAW
Window Intercept Intercept Intercept t Intercept Intercept
Estimate Std. Error  value Pr(> [t]) Signif.
CAARMS5PS -0.0008825  0.000329 -2.683 0.00735 i
CAARM2P2 -0.0016141  0.0004532  -3.562 0.000375 S
CAARMI1P1 -0.0027658  0.0005645  -4.9 0.00000102  ***
CAAROP1 -0.0044573  0.0006879  -6.479 1.09e-10 o
CAAROP2 -0.0025172  0.0005718  -4.402 0.0000111  ***
LOSS
Window WDLLoss WDLLoss  WDLLoss WDLLoss  WDLLoss
Estimate Std. Error t value Pr(> |t|) Signif.
CAARMS5P5 -0.0010313  0.0004564  -2.26 0.02393 *
CAARM2P2 -0.002381 0.0006288  -3.787 0.000156 sk
CAARMI1P1 -0.0029072  0.0007832  -3.712 0.00021 Gl
CAAROP1 -0.0042854  0.0009545  -4.49 0.00000742  ***
CAAROP2 -0.0040013  0.0007933  -5.044 0.000000486 ***
WIN
Window WDLWin WDLWin  WDLWint WDLWin  WDLWin
Estimate Std. Error  value Pr(> [t]) Signif.
CAARMS5PS 0.0011425 0.000383 2.983 0.00288 K
CAARM2P2 0.0025082 0.0005277  4.753 0.0000021  ***
CAARMI1P1 0.0053896 0.0006573 8.2 3.63e-16 rork
CAAROP1 0.0071913 0.000801 8.978 2e-16 i
CAAROP2 0.0036534 0.0006658  5.488 4.44e-08 e
MODELS
Window Residual Multiple Adjusted F-statistic  p-value
Std. Error  R-squared  R-squared
CAARMS5P5 0.00784 0.01288 0.01217 18.11 1.529e-08
CAARM2P2 0.0108 0.03343 0.03273 48 2.2e-16
CAARMI1P1 0.01345 0.06483 0.06415 96.22 2.2e-16
CAAROP1 0.0164 0.08088 0.08021 1221 2.2e-16
CAAROP2 0.01363 0.04984 0.04916 72.81 2.2e-16

Firslty, regarding matches that ended in a draw (represented here by the intercept), all the
regressions show a negative estimate. This means that for the time intervals M5P5, M2P2,
M1P1, MOP1, and MOP2, a draw induces an AR of -0.088%, -0.161%, -0.277%, -0.446%, and
-0.252%, respectively.
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Concerning losses, the regression coefficients also suggest that a negative result generates a
negative AR. Indeed, the time intervals M5P5, M2P2, M1P1, MOP1, and MOP2 induce ARs of
-0.191%, -0.4%, -0.567%, -0.874%, and -0.652%, respectively.

Finally, for victories, the regressions conducted over the five different time intervals all give
positive coefficients. This means that all models conclude that a win generates positive ARs on
the shares of listed football clubs. For the time windows M5P5, M2P2, M1P1, MOP1, and
MOP2, ARs are estimated at +0.026%, +0.089%, +0.262%, +0.273%, and +0.114%,

respectively.

By analyzing the p-values, the significance coefficients of the variables, and the R-squared
values of each regression, it can be seen that the MOP 1 time interval (which starts on the match
day and ends the day after the match) seems to be the most accurate and relevant to consider in
the analysis of ARs. Indeed, the MOP1 time window provides significant coefficients (for the

intercept, loss, and win) with p-values lower than 0.001 and an adjusted R-squared of 8%.

Therefore, by focusing only on the MOP1 time interval, the analysis shows that draws and losses
both generate negative ARs the day after the match (-0.446% and -0.874%, respectively). On
the other hand, wins induce positive ARs of +0.719% the day after the match.

In order to ensure relevance and comparability, the data collected for the following hypotheses
(H3, H4, H5, and H6) and their analysis is also focused on the MOP1 time window.
5.1.3. Hypothesis 3: Goal difference

The third hypothesis concerns the goal difference in a match. It suggests that the larger the goal
difference, the stronger the impact on the stock price. The regression, depicted by formula 9,

results are as follows:

Table 11. Statistical summary of H3

Term Estimate  Std. Error t value Pr(> |t|]) Signif. codes
Intercept (Draw) -0.0044573  0.0006879 -6.48 1.08e-10 ook

Heavy Loss -0.0052146  0.0018011 -2.895 0.00382 K

Heavy Win 0.0081628 0.0010507 7.769 1.11e-14 Hkx

Weak Loss -0.004111 0.0009965 -4.125 0.0000381 ok

Weak Win 0.0068379 0.0008383 8.157 5.14e-16 ok
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Table 12. Model metrics of H;

Metrics Values
Residual standard error 0.01639
Multiple R-squared 0.08167
Adjusted R-squared 0.08035
F-statistic 61.68
P-value < 2.2e-16

As with hypothesis 2, the intercept represents a draw (meaning a goal difference of 0) resulting

in a negative AR of -0.446%.

In the case of a loss, the variable Heavy Loss which represents a defeat with more than two
goals difference, shows that such a result induces an AR of -0.967% the day following the
match. On the other hand, a weak loss, defined as a defeat with a difference of one or two

goal(s), also induces a smaller (in absolute terms) negative AR of -0.857%.

In the case of a victory, a result with more than two goals difference (a heavy win) generates a
positive AR of +0.371% the day after the match. Regarding wins with a small goal difference
(strictly less than three), the stock price of the clubs tends to experience a smaller positive AR

of +0.238%.

In this regression, all estimates are highly significant, with p-values less than 0.001 (except for
the Heavy Loss variable, with a p-value lower than 0.01, which is still acceptable regarding the

chosen level of significance in this thesis).

The R-squared of the linear regression is 8%. Although this value can be considered as
unsatisfactory, it is important to highlight that R-squared is not a fundamental metric in this
master’s thesis. Indeed, the purpose of this research is to demonstrate the significance of the
explanatory variables rather than construct a flawless model to predict ARs. Therefore, the
relevance of this study is not affected by the fact that the model does not entirely explain all the

variance of the ARs.

5.1.4. Hypothesis 4: Match location

The fourth hypothesis suggests that the location where the match is played, combined with the
outcome of the match, is a determinant factor in investor over/under reactions. Playing at home

is perceived as a competitive advantage, and investors expect their team to perform better on
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their home field. The computations are derived from equation 10. The regression results for this

hypothesis are shown in the following tables:

Table 13. Statistical summary of H,

Term Estimate  Std. Error t value Pr(> |t|) Signif. codes
Intercept (Europe Draw)  -0.0048021  0.0019587 -2.452 0.0143 *

Europe Loss -0.0048412  0.0024499 -1.976 0.0482 *

Europe Win 0.004511 0.0024046 1.876 0.0608

League Draw 0.0003932 0.0020918 0.188 0.8509

League Loss -0.0037128  0.0020939 -1.773 0.0763

League Win 0.0078221 0.0020051 3.901 0.000098 ok

Table 14. Model metrics of H,

Metrics Values
Residual standard error 0.01639
Multiple R-squared 0.08299
Adjusted R-squared 0.08134
F-statistic 50.19
P-value < 2.2e-16

In line with hypotheses 2 and 3, the results show that defeats and draws lead to negative ARs
on the market the following day, while victories tend to show positive ARs. However, the match

location factor reveals an interesting subtlety that confirms hypothesis 4 of this thesis.

Indeed, a draw at home and a draw away (which is represented by the intercept) result in ARs

of -0.46% and -0.434%, respectively.

In the case of a defeat, a match played at home is more impactful than away. A defeat on home
field results in an AR of -1.017%, whereas a defeat on the opponent field results in an AR of -
0.803%.

Regarding victories, the results show that an away victory induces an AR of +0.368%, and a

victory at home an AR of +0.202%.

Furthermore, all the estimates in this regression are significant at a level greater than 99,9%
except for the variable of away defeat, which is still significant at a level greater than 99%, and

the variable of a home draw, which is not significant and thus not considered in the analysis.



-36 -

The R-squared of the linear regression is 8% Although this value can be considered as
unsatisfactory, it is important to highlight that R-squared is not a fundamental metric in this
master’s thesis. Indeed, as explained earlier the purpose of this research is to demonstrate the
significance of the explanatory variables rather than construct a flawless model to predict ARs.
Therefore, the relevance of this study is not affected by the fact that the model does not entirely

explain all the variance of the ARs.

5.1.5. Hypothesis 5: Competition type

The fifth hypothesis concerns the existence of different investors’ reactions to match results,
depending on the competition in which the match is played. This hypothesis assumes that a
match in a European competition (Europa League or UEFA Champions League), being more
prestigious, would have a greater impact on investor reactions than a simple national league
match (and thus, higher AR in absolute terms). Formula 11 is used to get the regression results

that are shown in the following tables:

Table 15. Statistical summary of Hg

Term Estimate  Std. Error t value Pr(> |t|) Signif. codes
Intercept (Europe Draw)  -0.0048021  0.0019587 -2.452 0.0143 *

Europe Loss -0.0048412  0.0024499 -1.976 0.0482 *

Europe Win 0.004511 0.0024046 1.876 0.0608

League Draw 0.0003932 0.0020918 0.188 0.8509

League Loss -0.0037128  0.0020939 -1.773 0.0763 .

League Win 0.0078221 0.0020051 3.901 0.000098 ok

Table 16. Model metrics of Hs

Metrics Values
Residual standard error 0.01639
Multiple R-squared 0.08275
Adjusted R-squared 0.08109
F-statistic 50.03
P-value < 2.2e-16

Concerning the draws, the analysis results for league matches and European competition
matches are similar. Indeed, a draw in the league generates an AR of -0.441%, and a draw in

European competition (represented by the intercept) induces an AR of -0.48%.
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In the case of defeats, a negative AR of -0.851% is observed in national league matches,

whereas a negative AR of -0.964% is observed in European competition matches.

In the case of victories, a victory in a national league match results in an AR of +0.029%, while

a victory in a European competition induces an AR of +0.302%.

However, these results might need to be nuanced due to the low level of significance of most
of the estimates. Only national league victories produce a sufficient level of significance for
this research. Indeed, draws in the national league are not significant at all, draws and defeats
in European competitions are significant at a 95% level, and victories in European competitions

and defeats in the national league are significant only at a 90% level.

The R? of the linear regression is 8%. Despite this relatively low value, that can be attributed to
the limited capacity of the Fama-French model to estimate ARs in the first place, it remains at

an acceptable level, although most variables are not significant at a sufficient level.

5.1.6. Hypothesis 6: Expected result vs effective result

The sixth and final hypothesis suggests that investors’ reactions are stronger when the outcome
of a match differs from the expected result. Investors’ expectations are divided into three
categories: losing expectations, low winning expectations, and high winning expectations. To
test this hypothesis, formula 12, 13 and 14 are used to create the expectation index which is the
explanatory variable of the corresponding regression represented by formula 15. The results of

the regression are shown in the following tables:

Table 17. Statistical summary of Hg

Term Estimate  Std. Error t value Pr(> |t|) Signif. codes
(Intercept) -0.007767 0.001401 -5.542 3.27e-08 ok
HWexpectations_Loss -0.002637 0.002498 -1.056 0.29127
HWexpectations_-Win 0.008304 0.001534 5.413 6.72e-08 ok
LOexpectations_Draw 0.005358 0.002005 2.673 0.00757 ok
LOexpectations_Loss 0.001507 0.001714 0.879 0.3794

LOexpectations_Win 0.01427 0.001887 7.562 5.37e-14 xRk
LWexpectations Draw 0.00391 0.001684 2.322 0.02033 *
LWexpectations_Loss -0.003021 0.001706 -1.77 0.07676

LWexpectations-Win 0.011661 0.001522 7.66 2.55e-14 kokx
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Table 18. Model metrics of Hg

Metrics Values
Residual standard error 0.01628
Multiple R-squared 0.09541
Adjusted R-squared 0.0928
F-statistic 36.52
P-value < 2.2e-16

For high winning expectations, an unexpected loss induces an important negative AR of -
1.040%, while a win in this context shows an AR of only +0.054%. A draw (represented by the
intercept) results in an AR of -0.777%.

When a defeat is expected and experienced, there is an AR of -0.626%. However, an unexpected
win in this context leads to a significant increase in AR of +0.65%. An unexpected draw leads

to a negative AR of -0.241%.

For low winning expectations, a draw decreases the stock by -0.386%, while a defeat results in
a decrease of -1.079% %. A win, when winning expectations are low, leads to an increase in AR

of +0.389%.

All the situations where the team wins or draws are significant at a sufficient level to be
considered (p-values < 0.01), except for a draw experienced when winning expectations are

low. In contrast, scenarios where the team loses are not significant at a sufficient level.

The R-squared of the linear regression is 8%. Although this value can be considered as
unsatisfactory, it is important to highlight that R-squared is not a fundamental metric in this
master’s thesis. Indeed, the purpose of this research is to demonstrate the significance of the
explanatory variables rather than construct a flawless model to predict ARs. Therefore, the
relevance of this study is not affected by the fact that the model does not entirely explain all the

variance of the ARs.

5.2. Discussion

This section focuses on interpreting the results with sufficient level of significance obtained
from the various hypotheses tested. The aim is to recall the results and to try to understand their

implications.
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The first hypothesis suggests the existence of abnormal returns for the shares of publicly traded
football clubs. It is the basic hypothesis of the thesis that allows for the analysis of the following
hypotheses. The results of the one-sample t-test show that the average value of a in the three-
factors Fama-French model is significantly different from 0 (p-value < 2.2e-16). This indicates
that the alternative hypothesis is retained and that there are indeed significant ARs that cannot

be solely explained by the Fama-French predictive model, thus validating H; of this thesis.

The validation of the first hypothesis is consistent with all previous studies on the subject, which

show that there are abnormal returns in the market for publicly traded football clubs.

The second hypothesis explored the impact of match results on the share prices of clubs over
different time intervals. The results of the five regressions show that draws induce negative
ARs, with variations ranging from -0.088% to -0.446%, while losses also lead to more
pronounced negative ARs, varying from -0.191% to -0.874%. In contrast, wins generate
positive ARs, ranging from +0.026% to +0.719%. These results are consistent with the idea that
losses and draws are perceived negatively by investors, leading to a decrease in share prices,

while wins are perceived positively, thus increasing share prices.

Among these time windows, the MOP1 interval (the day of the match and the following day)
seems to be the most relevant for analyzing ARs, with significant coefficients (intercept, loss,
and win) and an adjusted R-squared of 8%, which is the highest. Furthermore, looking at the
days before the event is not optimal since the effect of the latter has not occurred yet. Focusing
solely on this time window, the results show that draws and losses lead to negative ARs of -
0.446% and -0.874%, respectively, the day after the match. In contrast, wins induce positive
ARs of +0.719%. This observation suggests that investors react immediately after the match
and according to the result, reflecting the importance of the match outcome on the returns of
the clubs' shares. In other words, this interval captures the market's immediate reaction to game
results. Investors, reacting quickly to new information, adjust their portfolios accordingly,
which is immediately reflected in share prices. As a matter of fact, these abnormal market
movements can be explained by investor sentiment, which is strongly influenced by clubs'
performance during matches. Wins boost investor confidence, increasing expectations of future
club performance and, consequently, demand for its shares, resulting in higher abnormal
returns. In contrast, losses and draws are perceived negatively as they may indicate performance
issues, potential disruptions, or negative financial impacts, leading to decreased demand for the

club's shares and, consequently, negative ARs.
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All these elements validate H, of this thesis, aligning with most past studies on the subject.
Focusing their study on English clubs, Allouche and Soulez (2008) demonstrated that wins lead
to an abnormal return increase of +0.47% the following day, while losses and draws result in a
decrease of -0.72% and -0.21%, respectively. While the AR values found by Allouche and
Soulez in 2008 are lower than those obtained in this thesis, Scholtens and Peenstra (2009)
presented much higher ARs in cases of wins, losses, and draws for European clubs, with values
of +0.36%, -1.41%, and -1.10%, respectively. More recently, Moberg and Balado (2020)
presented similar results by studying all European clubs. However, Floros (2014) failed to reach
a consensus on his sample. The conclusions of this thesis for the second hypothesis are therefore

in line with most past studies, although the AR values found are more moderate.

The third hypothesis examines the impact of goal difference in a match on ARs. The results
show that losses with large goal differences (strictly more than two goals) lead to more
pronounced negative ARs (-0.967%) than losses with small goal differences (-0.857%).
Similarly, wins with large goal differences (strictly more than two goals) generate higher
positive ARs (+0.371%) than wins with small goal differences (+0.238%). At first glance, these
results indicate that the extent of the victory or defeat influences, albeit moderately, investors'
reactions. This is likely because a positive (negative) large goal difference is perceived as an
exceptional performance (a severe underperformance) which is more strongly affecting investor

sentiment.

The third hypothesis of this thesis is therefore validated by the obtained results. Neudl (2013)
and Van Gils (2016) both showed that the goal difference in the case of a loss does not have a
significant impact on a club's share price, while this thesis proves that there is a slightly larger
impact when the difference is higher. However, the conclusions of Neudl (2013) and Van Gils

(2016) in the case of wins are similar to what has been shown in this research.

The fourth hypothesis suggests that the location of the match, combined with the result, is a
determining factor in investor reactions. Indeed, since playing at home is perceived as a
competitive advantage in football, players, supporters, and investors pay attention to the match
venue. The results of the analysis show, as for the second hypothesis, that losses and draws lead
to negative ARs, while wins induce positive ARs. More specifically, a home loss has a more
negative impact (-1.017%) than an away loss (-0.803%), which could be due to the fact that
investors expect the team to perform better at home. In contrast, an away win (+0.368%) has a

slightly more positive impact than a home win (+0.202%), investors value wins achieved under
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more challenging conditions. The analysis of the results also shows that an away draw induces

a negative AR of -0.435%.

All these interpretations are in line with H,, validating it while agreeing with past studies. In
2009, Benkraiem demonstrated that away losses had a smaller impact (in absolute terms) on
ARs than home losses, which aligns with part of the conclusions of this thesis. Although he did
not manage to draw conclusions for wins, Moberg and Balado (2020) and Botoc et al. (2019)

asserted that away wins had a greater impact on ARs, such as home losses.

The fifth hypothesis suggests differences in investor’s reactions depending on the type of
competition in which the match is played (domestic league or European competition). The
results show that only domestic league wins have a sufficient level of significance to be taken
into account (AR of +0.302%). This observation can be explained by the fact that domestic
league wins, although less prestigious than those in European competitions (Europa League and
UEFA Champions League), remain important for investors due to their regularity and direct
impact on the club's ranking and revenue. Other results related to European competitions, while
interesting, did not show sufficient statistical significance to be considered as robust in this

analysis.

Therefore, it is not possible to compare and interpret the results obtained in a relevant way,
since this thesis fails to validate Hs. Although both Scholtens and Peenstra (2009) and, Galloppo
and Boido (2020) managed to demonstrate that results in European competitions had a greater
impact than those in domestic leagues, other studies, such as Stadtmann (2006) and Dwi et al.

(2021), also failed to draw conclusions on the subject.

The sixth and final hypothesis (Hg) proposes that investor’s reactions are stronger when the
result of a match differs from what was expected. The results of the statistical analysis show
that scenarios in which the team suffers a loss, regardless of expectations, are not significant
and do not allow for conclusions to be drawn. However, a draw when high expectations of
winning were anticipated induces an AR of -0.777%, showing that investors react strongly to
this negative surprise. In contrast, a draw when the team was expected to lose only produces an
AR 0f -0.241%. This shows that investors still react negatively, albeit moderately, if their team
draws when it was expected to lose. In the context of an actual win, the market shows an AR of
0.054% when the team had a high chance of winning. In contrast, if the chances of winning

were lower, the results show an AR of +0.389%. In the case of a totally unexpected win,
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investors are positively surprised, and the market reacts with an AR of +0.65%. These results
indicate that the discrepancies between expectations and actual results strongly modulate
investor reactions in cases of wins and draws, with investors reacting particularly favorably to
performances exceeding expectations and negatively to unexpected underperformances. This is
explained by the fact that investor expectations are based on their sentiments and historical
performance, which cannot be used as accurate estimates of future outcomes, especially in
football. Therefore, when a team performs beyond expectations, it can be perceived as a sign
of future robustness, prompting investors to strengthen their financial position in the club.
Conversely, a loss or draw, especially if unexpected, is seen as a sign of weakness and future

uncertainty, prompting investors to reassess their investment in the club.

Although all the loss scenarios studied in this thesis are not significant, the win and draw
scenarios, with different levels of expectations, show that the element of surprise plays an
important role in investor sentiment, and therefore on ARs, partially validating the last
hypothesis of this thesis. Previously, Scholtens and Peenstra (2009), and Moberg and Balado
(2020) also proved that unexpected outcomes have a greater impact than expected results,

although they also found significant results in loss scenarios.

In conclusion, the significant results obtained in this study highlight the importance of the sports
performance of football clubs and match-related factors on the abnormal returns of their stocks.
Draws and losses tend to generate negative returns, while victories produce positive returns.
The goal difference, match location, and discrepancies between expected and actual results are
all factors that significantly influence investor reactions, whereas the type of competition does

not appear to be a significant factor in the studied sample.

5.3. Research contribution

This thesis and its results make several significant contributions to the literature on the impact

of soccer clubs' sporting performance on investor sentiment and abnormal market reactions.

On the one hand, the validation of most of the hypotheses formulated in this thesis confirms the
findings obtained in previous studies, conducted on samples of clubs and in more recent
seasons. On the other hand, based on the latest available data, this thesis breathes new life into
the findings of previous studies. Although some results differ from one research to another, this

thesis and other research tend to demonstrate the existence of certain trends in the financial
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markets of listed soccer clubs. These analyses of the dynamics specific to this field offer

valuable insights that can be used by researchers, investors and others.

On the other hand, the adoption of a new methodological approach, using the three-factors
Fama-French model and linear regression models with specific scales for categorical variables,
constitutes an innovation in this field of research. This method makes it possible to obtain more

precise results, and to evaluate the results using a different approach.

Additionally, even though some analysis evaluates a contemporary time frame, this master’s
thesis builds on top of past research by taking some of the most recent years in its dataset.
Hence, the global analysis of the different hypotheses in the light of recent matches and stock
prices provides a breath of fresh air to the different analyses made in other time periods with

older metrics and evidence.

In conclusion, the significant results obtained, and the new methodological approaches used in
this study demonstrate the importance of sports performance and match-related factors on the
abnormal returns of listed soccer club stocks. By enriching our understanding of the intersection
between sports performance and market finance, this thesis makes a valuable contribution to

the existing literature and opens new avenues for future research.

5.4. Limitations

This study, though insightful, presents several limitations that must be considered for a

comprehensive interpretation of the results.

Firstly, the data used in this study comes from a limited sample of publicly traded football clubs.
Therefore, there is only a finite number of possible ones to choose from to perform an accurate
and worthy analysis. This restriction could potentially bias the results, as investor reactions may
vary significantly based on the popularity and historical performance of the studied clubs.
Including a larger and more diverse sample could provide more generalizable results. However,
this could represent a challenging problem as the multiple non-trading days characteristic of
football stocks represent a substantial obstacle for the quality and reliability of any analysis of

this kind.

Secondly, the regressions in this study may not capture all the factors influencing the abnormal

returns of football club stocks. Omitted variables, such as transfer rumors, injuries, or coaching
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changes, can significantly impact the stock performance of the clubs. A more sophisticated
modeling approach that includes these variables could improve the accuracy of the results.
Moreover, the three-factors Fama-French model has a limited capacity to capture the expected
returns of the stock price. Indeed, even though this model is currently considered as the best
solution (together with the five-factors model) to estimate the returns, the overall capacity of

prediction of the model is still poor as confirmed by the study of Erding (2018).

Finally, even though the results of the statistical tests on the linear regressions have shown
quality and reliability of the regression models and dataset, the independence of the residuals
failed to reject the null hypothesis meaning that each regression from the second to the last
hypothesis exhibits dependence of residuals. As explained in the corresponding section, this is
a characteristic attribute of regression models based on stock market as the stocks tend to have
momentum. Indeed, today’s price can influence tomorrow’s one through overreaction to good
news leading to lasting effects, market and economic influence or trends for certain stock or
industry types. Therefore, even though nothing in this analysis can be done to solve this

component, the regressions have autocorrelation in their residuals.

5.5. Future Studies

There are plenty and diverse perspectives for future research. One interesting perspective would
be to extend the analysis to other publicly traded sports to compare if investor reactions differ
across sports. This comparison could reveal sport-specific dynamics and offer interesting

insights for investors.

Moreover, the subject of stock prices prediction, which is the cornerstone of this analysis, could
be further studied. Indeed, having a better model than the three-factors or five-factors Fama-
French model to predict stock prices would provide more accurate estimations of the ARs.
Therefore, the resulting analysis of the latter would be more accurate, and the influence of the

explanatory variables would be more reliable.

Additionally, it would be relevant to study the impact of match results on other financial metrics
of the clubs, such as trading volume, stock volatility, and others. Such an analysis could provide

a more nuanced perspective on the financial market reactions to sporting performances.
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Lastly, exploring the impact of club governance policies on abnormal returns would be
interesting. Elements such as ownership structure, board composition, and financial
transparency practices can play a crucial role in investor perceptions and, consequently, in stock

price fluctuations.

In conclusion, while this study provides a solid foundation for understanding investor reactions
to football match outcomes, the prospects for future research remain vast. A more in-depth and
diverse exploration of these aspects could greatly enrich the existing literature and offer

valuable insights for practitioners and researchers.

6. Conclusion

This master’s thesis aims to answer the following question: "To what extent can investor
sentiment and match-related factors of publicly quoted European football teams induce
abnormal returns on their stock price?"” It is accomplished by dividing the question into
different hypotheses focused on six different aspects. The first is finding if there are abnormal
returns in the football stock market. Afterward, it is focused on the impact of game results, goal
difference, match venue, competition type and results expectations. This conclusion
summarizes the methodology, findings, research contribution, limitations and further research

emphasized in the paper.

The studied clubs are Juventus, AS Roma, Lazio Roma, Borussia Dortmund and Benfica. The
dataset is composed of 2779 matches played from 2007 to 2024. From these games, 1597 are
wins, 568 are draws and 614 are losses. Moreover, 1365 games are played at home and 1414
away. Finally, 2447 are matches played in the domestic league whereas 332 are European ones.
The method used to analyze these matches is to first use the three-factors Fama-French model
with the market risk-free rate, HML and SMB as factors. Thanks to this regression model, it is
possible to estimate the ARs for each day. Therefore, the different regression models to test the
hypotheses can be built by leveraging the ARs.

As a result of the usage of the three-factors Fama-French together with the different models,
the first conclusion of this study is that the football stock market generates abnormal returns.
This was expected and goes along with the past studies done on the subject. Secondly, the study
proves that match results have an impact on stock prices. Moreover, when looking at the

CAARs from the day of the event until the next day, a win tends to have less influence on the
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stock price than a defeat that leads on average to a decrease of -0.874% whereas a win would
only induce an increase of +0.273%. This is in line with the findings of Moberg and Balado
(2020), Allouche and Soulez (2008) and, Scholtens and Peenstra (2009). This first linear
regression also demonstrated the fact that the best event window to look at starts the day of the
event until the next day by providing the best p-values, significance coefficients of variables,
and the R-squared values of each regression. Afterward, the conclusion of the third hypothesis
is that goal differences positively influence the stock price. Indeed, large wins have a more
positive impact than small wins and large defeats lead to more negative impact than smaller
defeats. Even though (2013) and Van Gils (2016) both did not find any significance in the
magnitude of the loss and concluded that the impact of large wins is more temperate, the main
conclusions of these papers are consistent with the results of this paper. Concerning the fourth
hypothesis, the inference is that the venue of the game influences the effect on the stock prices.
Indeed, defeats at home have a greater negative impact than away and, inversely, an away win
has more positive impact than a win at home. This is mainly because investors and fans consider
playing at home as an advantage and, therefore, tend to have more expectations before playing
there in contrast to playing away. The conclusion corresponds with what Botoc et al. (2019)
and Moberg and Balado (2020) found in their research. The fifth hypothesis related to the
competition the team plays in, failed to show significant results in light of the hypothesis except
for positive returns in case of a win in the domestic league. Even though Stadtmann (2006) and
Dwi et al. (2021) also failed to prove the significance of the competition factor, Scholtens and
Peenstra (2009) and, Galloppo and Boido (2020) concluded that European wins have a greater
impact than domestic ones. Finally, the last hypothesis related to result expectations was
validated by the analysis. Indeed, even though there is no significance whatsoever in the case
of a defeat, a win has a higher impact when fans expect a loss or have smaller win expectations.
The same conclusion is viable for a draw. Scholtens and Peenstra (2009) and Moberg and

Balado (2020) have drawn the same conclusion in their analysis.

In light of the findings, it is noteworthy to understand the contribution of this master’s thesis to
research. In the first place, the usage of the three-factors Fama-French model opens a new
perspective to the former analyses of similar subjects. Moreover, the dataset taken to perform
the analysis takes recent matches into account. This contributes to the construction of a modern
viewpoint of the topic. Furthermore, all the analyses made provide further

confirmations/denials over topics that have sometimes already been studied in the past.
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Concerning the limitations of this paper, the first one is related to the limited number of publicly
traded football clubs. Indeed, this restriction does not allow for a large range of choices and
forces the research to focus on a narrowly bounded pool of suitable clubs to analyze. Therefore,
the dataset of this study consists of five clubs which, even though satisfactory due to the large
number of games analyzed, restrict the extent to which the conclusions are applicable.
Secondly, the limitations of the three-factors Fama-French model in terms of returns prediction
are considered barriers to a better understanding of the ARs. Furthermore, the models used in
this study do not intend to explain all the reasons for ARs in the football stock market but only
the impact of some carefully picked matches and investors related factors. Therefore, by
including other variables (e.g., transfers, change in the ticket prices, new coach) the model could
explain more about the variability in the ARs. Finally, because the analyzed variable is related

to the daily stock returns, there is autocorrelation in the residuals of the regression models.

Ultimately, this paper opens the way for further investigations. First, an adaptation of the
studied metrics for other sports would be an intriguing inquiry. This comparison could reveal
sport-specific dynamics and could represent valuable insights for fans and shareholders.
Secondly, the impact of financial metrics such as trading volumes, volatility, cash-to-debt ratio,
etc. could be another interesting perspective to look at the ARs and provide more insights into
the football stock market. Moreover, research on the governance policies of the clubs such as
board composition, owner’s equity or financial transparency could also be potential areas of
research in the future as it highly impacts investor’s perception and, therefore, the company’s
valuation. Lastly, inquiries on the computation of future stock prices seem to be the most
valuable possibility to enable the field of study of the football stock market and stock prices in
general to be better understood. Indeed, better comprehension of the returns would lead to less
uncertainty in the computation of future returns and, therefore, help to create more reliable

regression models to evaluate factors influencing ARs in the football stock market.
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Country

Mercato

Last Matchday

First Matchday Months to remove

Italy
Germany

Portugal

January, July & August
January & 1st July to 2nd
September

January & 1st July to 1st
September

May
May

May

19th august
18th August

11th August

January, July, August
January, July, August

January, July, August
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