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Abstract 
 
This study deals with market reaction to public information. The sample studied 

concerns six different famous European football clubs that are regularly involved in 

European competitions. These clubs are AS Roma from the Italian championship Calcio 

Serie A, FC Porto from the Portuguese championship Super Liga, Ajax Amsterdam 

from the Dutch championship Holland Casino Eredivisie, Galatasaray and Besiktas 

Istanbul from the Turkish championship Super Lig, and Celtic Glasgow from the 

Scottish championship Premier League. 

 

 Palomino et al. (2009) is the main source of inspiration for this study. Most of 

the findings are in lines with their results. There are two main contributions in this 

research. Firstly, our sample is composed by clubs from 5 different European countries: 

Italy, Scotland, Turkey, Portugal and Netherlands. Secondly, the ten years period of the 

study includes the financial crisis period. The results obtained for the financial crisis 

period have contaminated most of our results, justifying the choice to focus mainly on 

the results of the period 2002-2012 without the 2007-2009 period, which is the period 

associated to the financial crisis.  

 

 This research is divided into four parts. We firstly find evidence that the release 

of public information during the on-season has more influence than the one of the off-

season. Indeed, the abnormal volumes calculated during the on-season are greater than 

the abnormal volumes computed during the off season. Likewise, we observed similar 

results as for the volatility. Secondly, this study demonstrates that the games’ results 

have a positive or a negative impact on the shares’ clubs returns depending on the game 

outcome. Indeed, the abnormal returns’ results are negative for losses and positive for 

wins. Moreover, we demonstrate that the stock market absorbs negative events (e.g. 

defeats) faster than the positive events (e.g. victories). Thirdly, we found that the losses 

that occur at the end of the season have more impact in terms of magnitude on the 

abnormal returns. On the contrary, the investors do not seem to react differently 

regarding the wins. Then, we were unable to find relevant findings regarding the 

unexpected results’ impact on the clubs’ share price. Surprisingly, we found that there is 

a surprise effect concerning victories whereas there is no surprise effect regarding the 

defeats.  

 

 Most of the findings of the study prove that public information concerning game 

results does influence investors’ behavior and thus have a significant impact on the 

share price of the famous European clubs. 

 

 

 

Key words: “Football”; “information salience” ; “public information” ; “investors’ 

behavior”; “betting odds”; “financial crisis”
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1) Introduction 

 

1.1) Background 
 

Since the creation of the Football Association in England in 1863, Football – “the game 

by which two teams of 11 players try to kick a round ball in the goal of the other team” 

(Scholtens, 2009, p.3231) - has been expanded all around the world and became the 

most popular sport in the world in terms of fan numbers, of TV audience and of number 

of players (FIFA.com, 1994).  In the 1990s the football world began to change as some 

football clubs choose to enter the stock market like Tottenham Hotspur Football Club, 

which was the first football club to float on the stock market in 1983 (Walters, 2010, 

p.20). There are several purposes for such an event to happen including “to redevelop 

stadia strengthen playing squads, develop commercial operations, improve youth 

training programmes, improve training facilities, reduce borrowing, provide additional 

working capital, and improve liquidity to existing shareholders” (Hamil & Chadwick, 

2010, p.20). Then there were even more listed football clubs in the 2000s above all in 

England with 22 clubs holding stock market listing, but also in other countries such as 

Italy and Turkey (Hamil & Chadwick, 2010, p.20). However, some famous football 

clubs left the stock market such as Manchester United which chose to delist their shares 

from the London stock exchange in June 2005. (Hamil & Chadwick, 2010, p.27) In 

2002 the Dow Jones STOXX Football Index was created. It included 33 football clubs 

listed for trading on European stock exchanges and comprises components from 17 

European countries (Haase, 2002). 

 

But there are some differences between football clubs and typical firms. It is far from 

simple to assess the value of the club’s share when this club wants to go public. Using 

an accountancy approach, some studies show that the football club’s intangible assets - 

including Football Player capital or the sponsorship contracts value - accounts for the 

most important part of the total asset value of a football club (Aglietta, 2008, p.18). 

Now, the problem is that intangible assets depend mainly on game results. Indeed 

several wins for a football club lead to an increase of its players’ value. Moreover the 

club will tend to rank highly in its championship thanks to its success. This will enable 

the football club to negotiate higher fees for its sponsorship or media contracts 

(Aglietta, 2008, p.18). Conversely, in the case of several losses the football club 

intangible assets will decrease. Thus, there is a volatility of the club’s value due to the 

game results variability (Aglietta, 2008, p.18). Consequently, it could be interesting to 

analyze the relationship between game results and the value of a club’s share price. In 

efficient markets, the investors react in relation to new information and their response to 

the new information can have an impact on the firm’s market value. The investors may 

regard the game results as the new information and so they can choose to integrate it in 

their financial decision (i.e. selling its shares or buying new ones) (Scholtens, 2009, 

p.3231). One of the particularities of football is that all of the championship games 

generally take place during the weekend, that is to say when the market is closed. Thus, 

it could be easier to analyze the impact of game results on the stock market (Palomino 

et al., 2009, p.6).  
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1.2) Motivation 
 

We are students at Umeå University in the master’s programme in finance. As we are 

both football fans, the idea to choose this subject arose from the reading of several 

research articles relative to football and stock market, and from the support of our 

supervisor, Janne Äijö who encouraged us to continue working on this subject. 

 

1.3) Presentation of the subject 
 

This paper requires understanding several financial concepts, such as information 

salience and the impact of release of public information, behavioral finance and 

investors’ sentiment. 

 

1.3.1) Public information and information salience 

 

Several studies have argued that public information has a direct impact on a stock 

market company: Stoll and Whaley (1990, p.69) point out that the difference between 

the open market volatility and the closed market one is mainly due to the release of 

public information. The impact of public information is relative to the importance of the 

information’s saliency: “the higher the information salience (i.e. media coverage), the 

faster the public information is processed by investors and is reflected in the share 

prices” (Palomino et al. 2007, p.368). Moreover, “it is likely that more information 

(game-related) is produced involving soccer teams than traditional firms” (Palomino et 

al., 2009, p.311). Indeed, traded listed football clubs are quite different from traditional 

firms: game results are the main determinant of the future of the club as one of the 

major source of revenue of a football club is the match day receipts (Hamil & 

Chadwick, 2010, p.122). This paper focuses on the impact of information salience, 

especially comparing bad news to good news. It implies checking the theory known as 

the “negativity effect” (Akhtar et al., 2012, p.3290) that indicates that bad news have 

more influence on the stock market than good news. 

 

 

1.3.2) Behavioral finance and investor sentiment 

 

This research also deals with issues relative to behavioral finance. Behavioral finance 

literature suggests that conventional financial theories do not focus on irrational traders’ 

behavior, and consequently fail in predicting the true prices of future stock values 

(Bodie et al. 2010, p.409). One can assume that investor sentiment is a factor that 

explains the irrationality of investors. Sentiment is likely to be a component in the stock 

valuation of a football club’s stock market since people who invest in famous football 

teams are easily influenced by information salience - in other words by a large display 

of news through different media - and by sentiments. Then, sentiment can be considered 

as a behavioral bias in the decision making process for investors: Shefrin (2005, p.203) 

suggests that sentiment is “synonymous with error” which can be explained by the fact 

that it “has no necessary linkage to fundamentals or to real economic information” 

(Akhtar et al., 2012, p.3289). It has been proven that sports are likely to cause abnormal 

variations in the stock market as the conclusions of Edmans et al. (2007) suggest: in 
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countries where the football is the most popular sport, international football results have 

a significant impact on stock market indices. 

 

1.3.3) Period of the study 

 

This study focuses on the results of six football clubs over ten complete seasons from 

the 1st July 2002 to the 29th June 2012. This period of time has been chosen for two 

main reasons. First it gives the possibility to analyse a significant amount of results. 

Second, this research includes the period of the financial economic crisis. The financial 

economic crisis started in the middle of the year 2007. It is obviously difficult to state a 

specific date for the beginning of the financial crisis, but one of the most crucial event 

happened the 9 August 2007.  On that day, BNP Paribas announced that they were 

about to abandon some of their activities linked to US Mortgage debt (Elliott, 2011). 

This event reveals that the mortgage crisis in the United States contaminates also the 

financial world and big banks, which then cause a huge negative impact on the stock 

market. Even though the financial crisis continues to exist in 2012, the impact of this 

economic crisis on the stock market is above all weighty during the period of 2007 to 

2009. Indeed the European stock index - Eurostoxx50 - started to fall during the middle 

of the year 2007 and stabilized in the middle of the year 2009.  

 

 

Figure 1 Historical prices for the Euro Stoxx 50 Index 

 

 
The Eurostoxx50 data were taken from Thomson Reuters Datastream. 

 

This huge variation is one of the causes of the financial crisis. Then the variation of the 

European stock index is less volatile after the year 2009.  

As the purpose of this study is to assess the impact of game results on the stock market, 

it could be interesting to analyze not only the global period but also two periods 

30th June 2009 1st July 2007 
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separately: one of this two periods will focus on the financial crisis only and the other 

one will focus on the whole period without the financial crisis. To resume these three 

following period will be analysed in this study: 

- The whole period which starts on the 1
st
 July 2002 and ends on the 29

th
 June 

2012 

- The period associated to the financial crisis from the 1st July of 2007 to the 30th 

June of 2009 

- The period from the 1st July 2002 to the 30th June 2007 and from the 1st July 

2009 to the 29th June 2012 

 

Indeed, the effect of the financial crisis on the stock market may have an impact on the 

findings. Studying the 2002-2012 period without this financial crisis period is likely to 

provide unbiased results. The 2007-2009 period has been selected between the first of 

July 2007 to the 30
th

 June of 2009 since it enables not to divide a season in two parts. 

Indeed this period includes exactly two seasons, the 2007-2008 season and the 2008-

2009 season. 

 

 

1.4) Research questions and purpose of the study 
 

This paper is structured to answer the following research question:  

 

What is the investors’ reaction to the release of public information as for the most 

famous European clubs from season 2002-2003 to season 2011-2012? 

 

As we will go deeper in the analysis, the research question can be divided into 4 main 

Pillars which are as follow:  

 

1) Does the release of public information (i.e. football games) have an impact on 

investors’ behavior? 

2) What is the respective incidence of wins, draws and losses on the famous 

European football clubs’ stock markets? 

3) To what extent does the period of the season influence those clubs’ quotations? 

4) Does the surprise effect (i.e. unexpected results) impact these stock markets? 

 

Typical firms make dividend and earning announcements that can influence investors’ 

decision. Indeed investors take into account these kinds of announcement in their re-

evaluation of the firm and react as required (Aharony and Swary, 1980; Asquith and 

Mullins, 1983). As mentioned before, there is a link between team’s performance and 

firm’s operating performance in football world. Therefore the game events have an 

impact on the football club’s cash flow. If a study about the impact of public 

information on stock market has to be conducted, it is then interesting to focus on 

football clubs for some reasons. Indeed in typical firms, earning announcements only 

happen a few times per year. Inversely in the football world the information about game 

results are frequent and regular as there are games every week during the season. 

Moreover it is easier to quantify the news as you only have three different kinds of 

possible result which are win, draw or lose. Finally the news only occur when the 

market is closed as every championship games take place during the weekend, allowing 

easier isolation of their impact on the variation in trading patterns It is then easier to 
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notice the impact of the public information on the club’s share price. That is why the 

other games such as national or European cup games will not be taken into account in 

this study as they often take place during the week. For all these reasons, it is really 

interesting to study the relationship between public information and the share’s price of 

football clubs.  

 

The aim of the study is firstly to demonstrate that football games do have an influence 

on the way the shares of a public football club are traded (1) by making a comparison 

between the volume of shares traded on the trading day following a game and on the 

trading days preceding a game, and by assessing the respective volatility of the stock 

markets on those days. Then, this paper deals with the incidence wins, draws, and losses 

have on the clubs of the sample of six clubs (2). Thirdly, these perspective incidences 

are split to determine whether or not the end-of-season games from April to June have 

more influence on the stock market than the games of the beginning-of-season from 

August to March (3). To end with, the surprise effect is studied. The betting odds enable 

to define if a team is expected to win or not (4). These betting odds are part of the 

public information that could influence investors in their decision process. In the event a 

team is expected to win a game and actually lose it, does the incidence on the stock 

market is stronger than the one of a non-surprise event? 

 

 

1.5) Criteria of selection of the clubs 
 

Six famous European clubs have been selected for this study: Besiktas, Galatasaray, 

Porto, Roma, Celtic Glasgow, Ajax Amsterdam. The word “famous” is relative to the 

popularity of the clubs, which means that these clubs are subject to investor sentiment 

and to a significant information salience. The information salience in Europe is 

important for most of National top level championships, but it is even more significant 

for clubs which participate regularly to the Champions League. This study does not aim 

to track the performance of the football clubs’ quotations relative to the Champions 

League. This is only a criterion of selection to track the most popular listed European 

clubs. Moreover, all of these clubs benefit from at least national media coverage, as they 

are clubs that are known since many years and that have been successful not only in 

their national championship but also in European cups. Indeed, all of these clubs have 

been regularly playing at the top level of their championships, fighting for top places. 

As the selected clubs are part of the best listed clubs in Europe, the end-of-seasons 

games are thus likely to benefit from large media coverage, which is relevant to come 

up with conclusions for the third part of this research. Each of these six clubs meets 

with the requirements of the following criteria: 

 

-          Each club is listed on the STOXX® Europe Football Index (www.stoxx.com) 

from August 2002 to July 2012 

-          Each club has participated to a minimum of three Champions Leagues from 

season 2002/2003 to season 2011/2012 

-          Each club has evolved over the ten seasons at the first level of its national 

championship. 

 

The football club Borussia Dortmund (Ballspielverein Borussia 09 e.V. 

Dortmund) has been excluded from this sample: this club was almost forced into 
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bankruptcy in 2005 (BBC News, 2005), which was likely to lead to non significant 

results. 
 

The following figure provides some information about each of the clubs and each of the 

ten seasons of the sample: the national ranking corresponds to the ranking of the clubs 

in their respective national championship at the end of the season. The European cups 

category informs about which European cup the clubs are competing in during the 

ongoing season. CL corresponds to the UEFA Champions League competition and EL 

to the UEFA Europa League. 

 
Figure 2 National Championship ranking and involvement in European competitions over the ten-year 

period for each of the six clubs constituting the sample 

 

2011-

2012

2010-

2011

2009-

2010

2008-

2009

2007-

2008

2006-

2007

2005-

2006

2004-

2005

2003-

2004

2002-

2003

Mean of the 

National 

ranking

Total 

CL

Total 

EL

National ranking 7 6 2 6 2 2 5 8 2 8 5

European cups CL EL CL CL CL EL CL EL CL 6 3

National ranking 1 2 2 2 1 1 1 2 1 2 2

European cups EL EL CL CL CL CL CL EL 5 3

National ranking 1 1 2 3 2 2 4 2 1 2 2

European cups CL CL EL EL EL EL CL CL CL CL 6 4

National ranking 1 1 3 1 1 1 1 2 1 1 1

European cups CL EL CL CL CL CL CL CL CL EL 8 2

National ranking 1 8 3 5 1 3 1 3 3 4 3

European cups EL EL EL CL CL EL CL 3 4

National ranking 4 5 4 1 3 2 3 4 3 1 3

European cups EL EL CL EL CL EL EL EL CL EL 3 7
Besiktas

AS ROMA

CELTIC

AJAX

FC PORTO

Galatasaray

 
Source of the figure: (Les-Sports.info, 2013).  The design of this table is our own inspiration. 

 

 

1.6) Criteria of selection of the games 
 

In order to understand which games have been selected to analyze the stock market 

reaction to game results, the following terms need to be defined: European games and 

national games. 

 

European games include the games of UEFA Champions League and UEFA Europa 

League.  

The UEFA Champions League was created in 1955. It was originally called the 

European Cup (UEFA.com, 2013). This is the most popular competition for European 

football clubs: in 2010, the audience of the final of this competition was “the most-

watched annual sports event” according to the BBC sport website (BBC Sport, 2010). 

This competition is only designed for top-ranking level teams in their respective 

national championship. Moreover, without considering the revenues that come from 

stadium attendance, by-products or sponsors, the financial rewards allocated by the 

UEFA are of importance. The estimated reward for each club which participated to the 

group stage of the 2012/2013 UEFA Champions League was at least €8.6m. The winner 

won an estimated €10.5m (UEFA.com, 2012). 

The UEFA Europa League, originally called the Inter-Cities Fairs Cup, was created a 

few weeks after the European Cup in 1955 (UEFA.com, 2013). This competition is of 

importance even if it is quite less popular than the UEFA Champions League. To assess 
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this popularity, the gross commercial revenue of both competitions can be taken as a 

criterion of comparison. The gross commercial revenue was estimated at €225m for the 

2012/2013 UEFA Europa League Cup and at €1.34bn for the 2012/2013 UEFA 

Champions League. This competition is designed for second-level top European teams. 

 

National championship games are the ones that are played in the respective national 

championships of each club: Calcio Serie A for the Italian championship, Super Liga 

for the Portuguese championship, Holland Casino Eredivisie for the Dutch 

championship, Super Lig for the Turkish championship and Premier League for the 

Scottish championship. 

 

For the purpose of the study, only the impact of National championship games is 

analyzed. They are particularly relevant to analyze because they are mainly played 

during the week-end, either on Friday night, Saturday or Sunday, when the stock market 

is closed. It is then easy to compare two things: the variation of the share price at the 

end of the week preceding a game, and the variation of the share price at the beginning 

of the week following a game. If two games are played during the same week, the 

reaction of the stock market to the first game is likely to influence the reaction of the 

stock market for the second game. Palomino et al. (2009, p.372) talk about a 

“contamination of event windows” to describe this phenomenon. To deal with this 

problem they exclude “weekend games that are preceded by a Wednesday Game” 

(Palomino et al., 2009, p.372). In that study, some European games can be played either 

on Tuesday, on Wednesday, or on Thursday. The UEFA Champions League and the 

UEFA Europa League are of high interest for investors: they are highly profitable 

events for the clubs participating in these competitions. So in order to avoid the effect of 

contamination, the National Championship games that are played on the same week as 

European games are excluded from the sample. We create a dummy variable called 

Cleanchamp. Cleanchamp equals 1 when there is no effect of contamination as 

explained a few lines above. Cleanchamp equals 0 otherwise. The two following tables 

illustrate this explanation. 

 

Figure 3 Explanation table for the effect of contamination – Cleanchamp dummy 

variable 

Day Monday Tuesday Wednesday Thursday Friday Saturday Sunday

Games 

played

European 

Game

National 

Championship 

Game

Observation excluded from the sample  
 

Day Monday Tuesday Wednesday Thursday Friday Saturday Sunday

Games 

played

National 

Championship 

Game

Observation included in the sample  
Source: own inspiration 
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1.7) Contribution  
 

This study is mainly inspired by the research lead by Palomino et al. (2009) which is 

about information salience, investor sentiment and stock returns with a sample of 

English football clubs listed on the London Stock Exchange. Their article has been 

published in the Journal of Corporate Finance. This Journal “aims to publish high 

quality, original manuscripts that analyze issues related to corporate finance” (Elsevier, 

2013). The following extract is issued from the website of the Journal and justify why 

the quality of the papers that are published. Indeed, this Journal “is receiving a large 

number of submissions and we have many high quality submissions. Thus, our rejection 

rate is now over 95%” (Elsevier, 2013).The literature review part deals with several 

studies investigating the game results’ impact on the stock market. However, there are 

several points in this study that makes it different. Firstly, the data are collected from 

clubs that evolve in different countries whereas most of the studies are focused on clubs 

of the same country. Scholtens and Peenstra (2001) also analyze data of clubs from 

different countries, but the point of the study was to test the impact of European cup 

games on the stock market whereas this study relies on national championship games 

only. Secondly the period studied – from 2002 to 2012 - is different and brings new 

issues. As mentioned earlier in the part which describes the period of the study, the 

period studied includes the economic crisis. None of the articles that have studied the 

impact of game results on stock market divide their study’s period in this same way. 

The results for the whole period – from 2002 to 2012- may differ from the other studies 

as the economic crisis is taken into account. This is why the 2002-2012 period is 

analyzed with and without the 2007-2009 period as explained in the part 1.2.3). 

1.8) Audience 
 

 

Throughout this study, we try to define and explain our concepts as accurately as 

possible in order to make it accessible for everyone who has an academic background in 

Business and economics. Even if we are aware that this study is likely to interest 

primarily people that like football, we also want to make it understandable and 

interesting for people who have no interest in football. Moreover, this study can help 

each individual investor that invests or that plans to invest in famous European football 

teams to understand the market’s reaction to games’ result. 

 

1.9) Limitation 
 

 

This paper has several limitations. First, it is important to notice that our sample which 

is made of 6 different clubs is not big enough to cover all of the most famous European 

clubs. But it is not possible to take other clubs depending on the criteria of selection of 

the clubs explained previously in this introduction part. Indeed, it was not relevant to 

take the other famous European clubs for some reasons. Some of the best clubs are not 

listed on the stock Exchange like FC Barcelona or Real Madrid. Some other clubs chose 

to delist during the period studied like Manchester United in 2005. Some other clubs 

had financial or legal problem which could have bias the findings of this study like 

Juventus or Borussia Dortmund. Second, the period of the study could have been 

longer. However the clubs of the sample of the study didn’t choose to list on the Stock 
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Exchange at the same time. Therefore the period studied depends mainly on this criteria. 

Third, we had limited time – approximately two months – to write the thesis. Therefore 

it prevents us from making more analysis about investor’s behavior impact on the stock 

market.     

 

2) Methodology 
 

This part details the methodology used for this study. Before collecting, processing and 

analyzing data, it is important to understand and explain in details the way the results 

have been found. The first part is about the research’s scientific process. The second 

part details the way the data have been collected, and it clarifies the sampling which has 

been used. Then the fourth part deals with the potential ethical implications of the 

findings. 

 

2.1) Scientific method 
 

2.1.1) Research Approach 

 

The research approach used for this study is based on a deductive model process. With 

this process, theory precedes research. Theory can be defined as “an explanation of 

observed regularities.” (Bryman & Bell, 2011, p.7). Different steps compose the 

deductive process: these steps are described by Bryman and Bell (2011, p.11). The 

theory of this study is constructed by analyzing previous reports relative to this subject. 

This work is done in literature review part (Part 3). From this theory some hypotheses 

are deducted. After data have been collected and analyzed, these hypotheses are tested. 

Finally, the previous theory can be criticized and modified if necessary. The aim of this 

process is to test the relevance of previous research, to complete previous acquired 

knowledge, or also to elaborate new theories (Bryman & Bell, 2011, p.12). 

 

2.1.2) Research Philosophy 

 

The research philosophy enables us to differentiate quantitative from qualitative 

research and to determine which of the two strategies is the most appropriate. Bryman 

and Bell (2011, p.37) explain that two kinds of considerations help to clarify that 

distinction: epistemological and ontological considerations.  

 

A question is likely to summarize what epistemological considerations deal with: “the 

question of whether or not the social world can and should be studied according to the 

same principles, procedures, and ethos as the natural sciences” (Bryman & Bell, 2011 

p.15). Several reasons explain that this question should be answered affirmatively for 

this research. This is why it is related to a positivist strategy, which is” an 

epistemological position that advocates the application of the methods of the natural 

sciences to the study of social reality and beyond” (Bryman & Bell, 2011 p.15). A 

positivist strategy responds to several principles according to Bryman and Bell (2011, 

p.15). For example, the knowledge is acquired through a “gathering of facts” (Bryman 
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& Bell, 2011 p.15). In that study data of 1373 games and trading days of six clubs over 

a period of ten days are collected, classified and analyzed. This amount of data is 

important enough to qualify the knowledge as trustable. Then, the research has to be 

lead in an objective way: this is done since the results are based upon real and objective 

data.   

 

Where epistemological considerations deal with natural sciences, ontological 

considerations deal with “social entities” (Bryman & Bell, 2011 p.20). According to 

Bryman and Bell (2011, p.20), ontological considerations “are concerned with the 

nature of social entities”. That means that the researcher has to wonder if the object of 

its work does exist without social actors. These authors also explain that ontological 

considerations can be thought whether in terms of objectivism or in terms of 

constructionism (Bryman & Bell, 2011, p.20). The philosophy that is applied for this 

research is objectivism, which can be understood through the explanation that “social 

phenomena and their meanings have an existence that is independent to social actors” 

(Bryman & Bell, 2011, p.21). This study is based on a collection of historical data from 

2002 to 2012. As mentioned before, these data have been collected from six football 

teams and are mainly composed primarily by match results, betting odds and stock 

market quotes. Even if they are primarily created by social agents, these data are 

historical. They cannot be modified or influenced by people anymore. 

 

To sum up, a deductivist approach, a positivist approach and an objectivist approach are 

followed to conduct the research. That fits with the characteristics that generally 

identify a quantitative study according to Bryman and Bell (2011, p.27).  The 

quantitative study’s characteristics are mentioned in greater details in the next part, 

2.1.3). 

 

2.1.3) Research Strategy 

 

As mentioned before, this research is a quantitative one. The different characteristics 

introduced in the previous section help to understand what is meant by quantitative 

research. A broader explanation is that the “quantitative research can be construed as a 

research strategy that emphasizes quantification in the collection and analysis of data” 

(Bryman and Bell, 2011, p.26). In order to lead a quantitative study, the researcher has 

to keep in mind the process of such a study. Bryman and Bell (2011, p.151) divide this 

process into eleven steps detailed a few lines below. These steps are not followed 

strictly in this study, but they are an inspiration.  

 

The first two steps are composed by the elaboration of a theory (1) and by the 

conception of hypotheses (2): they are mentioned in the explanation of the deductive 

process in the part 2.1.1).  

The third step (3) is about selecting a research design. This research design is explained 

with details in the next section, 2.1.4).  

Bryman and Bell call the step four (4) “Operationalization” or “Devise measures of 

concepts” (Bryman & Bell, 2011, p.151). It is about wondering how the concept of the 

study could be measured.  

Then the research sites (5) and the research subjects (6) are selected. This description is 

made in sections 1.5) and 1.6). 
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After that this selection has been clearly established, the researcher can “collect data” 

(7), “process data” (8), and “analyse data” (9) (Bryman & Bell, 2011, p.151). Those 

steps are mentioned in the part 2.2). 

To end up with the study, the researcher develops (10) and writes up (11) his 

conclusions. This work has been accomplished in the section 5). 

 

 

2.1.4) Research Design 

 

The design of this research is cross-sectional. It perfectly fits with the description of 

such a design provided by Bryman and Bell (2011, p.57). Indeed, this study is about 

analyzing the stock market fluctuations relative to game results of six clubs over a 

period of ten years in order to draw up general conclusions. These conclusions are likely 

to apply to the quotation of other famous European clubs that do not yet fulfill the 

requirements of selection described in the next section 2.2) 

 

 

2.2) Data collection process and sampling 
 

 

As mentioned before, data are collected from July 2002 until the end of May 2012 on a 

daily basis for six European clubs, from five different championships: Serie A for the 

Italian championship, Super Liga for the Portuguese championship, Holland Casino 

Eredivisie for the Dutch championship, Super Lig for the Turkish championship and 

Premier League for the Scottish championship.  The data collection and sampling 

process is as follow: 

 

Figure 4 Data collection process 

 
Source: own inspiration 
 

2.2.1) Collection of the data 

 

The data concerning football clubs’ quotations, that is to say the trading days, the daily 

opening price, the closing price, the high and low price of the club’s share, the club’s 

dividends and the trading volume come from Thomson Reuters Datastream.  

 

The championship game results of each club are collected from the website 

soccerbase.com. As for the European cup games, we select the data from the website 

les-sports.info. The website football-data.co.uk provides all the necessary data for the 

betting odds. Indeed there are betting odds for home-win, draw and away-win.  As for 

the Benchmarks, we select one benchmark for each country. The following broad based 

stock  indices are used: FTSE MIB (Milano Italia Borsa) Index for Italy which 

represents the 40 most traded firms on the Italian national stock exchange, AEX All-

Share Index for the Netherlands, which is composed by Dutch companies that trade on 

http://www.soccerbase.com/
http://www.soccerbase.com/
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Euronext Amsterdam, PSI-20 for the Portugal which is made up of shares issue by the 

20 most traded companies listed on Euronext Lisbon, FTSE-100 Index for the Scotland 

(Financial Times Stock Exchange market), which embodies the capitalization-weighted 

index of the 100 most highly capitalized companies traded on the London Stock 

Exchange, and BIST (Borsa Istanbul Stock Exchange) National 100 Index for the 

Turkey which represents the capitalization-weighted indices of the 100 most highly 

capitalized firms traded on the Istanbul Stock Exchange. All of these indices are chosen 

in line with the Scholtens and Peenstra’s study (2009, p.3233) and come from Thomson 

Reuters Database. Indeed these indices reflect the entire movement of the different 

national markets. They are more relevant than the sector indices which focus only on 

specific firms.  

As for the risk free rate, the 3-month Libor/swap rate is used in this study instead of the 

treasury bill based on the study of Hull (Hull, 2012, p.163), as the Libor/swap rates is 

more accurate than the treasury bill rate (Hull, 2012, p.163). The 3-month Libor/swap 

rate also comes from Thomson Reuters Database. 

 

2.2.2) Unification of the data on Excel 

 

It is difficult to present all of the formula made on the excel sheets. Indeed, we created 

86 different columns for each of the excel sheet in order to handle the data. However 

this is a summary of the main steps of our work on excel:  

1. We created one excel sheet for the clubs  

2. We created different columns to include the dummy variable such as 

CleanChamp, EW, EL. All of the dummy variables are explained in the next 

sub-part of this Methodology part.  

3. We created many columns for each of the different parts of our analysis. For 

example, we created the 5 following columns to deal with the abnormal volumes 

of the clubs: Abnormal Volume, Abnormal Volume On-Season, Abnormal 

Volume Off-season, On-season, Off-season. The two last columns enable us to 

get the findings for the columns Abnormal Volume On-season and Abnormal 

Volume Off-season. We used the formula explained in the next sub-part of this 

Methodology part to obtain the results for the column Abnormal Volume which 

concerns all of the abnormal volume of the whole year. We followed the same 

method for the other different parts of our analysis.  

4. The data are then unified on one excel sheet in order to have all of the results. 

The results of this summary sheet are introduced in this research. 

 

2.2.3) Creation of the sampling by selecting the data 

 

As mentioned before, all of the national championship games that take place on the 

same week as the European games are eliminated. For the four sections of this study, 

several criteria are applied to select appropriate data. These criteria are described for 

each section in the following part 2.3). 
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2.3) Research method 

 
The methodology used is thought to demonstrate firstly general hypotheses, to go on 

with a deeper analysis when one point has been analyzed. This process allows reusing 

former conclusions to draw new ones. Thus, the second, the third and the fourth parts of 

the Research Method, needs the first one to be leaded. The third and the fourth parts are 

the most accurate ones in the analysis since they both reuse the calculations made on the 

first part and the second part. Concretely, this process firstly assesses whether or not a 

game has an influence on the stock market (part 1). By answering affirmatively this 

hypothesis it is possible to analyze the impact of the three different possible outcomes - 

win, draw and loss - on club’s share price (part 2). Thirdly, the potential impact of 

important games is evaluated (part 3). Then, the surprise effect is assessed by 

comparing the outcomes expectations to the actual results (part 4). 

 

As mentioned before, this study is based on a collection of data from the 1st July 2002 

to the 29th June 2012 and three different periods will be studied, as the financial crisis 

may impact the study’s results above all between 2007 and 2009. The three different 

periods are as follow: The first one is the global period from 2002 to 2012. The second 

one is the period from the 1st July of 2007 to the 30th of 2009, where the financial crisis 

effects on stock market were the most important. Finally, the third one will take into 

account the period from 2002 to 2012 without the 2 years period of 2007-2009, that is 

to say the period from 1st July 2002 to 30th June 2007 and from 1st July 2009 to the 

29th June 2012. All of the findings will be computed and analysed for these three 

periods. Then the results of each period will be compared between each other in order to 

check if the financial crisis period does indeed affect our results. 

 

2.3.1) Assessing the games’ impact on investors’ behaviour 

 

As mentioned before, this study firstly aims to demonstrate that football games do have 

an influence on the listed football clubs’ stock markets. This study focuses on whether 

or not volume and volatility are affected by matches. To prove that, we compare the 

results obtained during the on-season and those obtained during the off-season. Off-

season and on-season dummy variables are calculated every week-end. Off-season 

equals 1 when no game is played during the week preceding a game and during the 

week following a game. Off season equals 0 otherwise. On-season equals 1 minus Off 

season. 

 
This comparison method is inspired by the work of Palomino et al. (2009, p.378), and 

by the one of Brown and Hartzell (2001). Palomino et al. (2009, p.377) do not apply 

exactly the same off season criteria, since their off season is equivalent to the June-July 

period. The point is that they only study British clubs which have exactly the same off-

season period.  

Brown and Hartzell (2001, p.9) define their on-season variable on a calendar basis. 

They consider that the on-season criterion is applied between November 1st and May 

31st. Otherwise the off-season criterion is applied.  

The sample of this study is composed by 6 clubs from five different Championships 

with different calendars. That is why we chose to adapt the off-season criterion to our 

study. 
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Off-season equals 1 when the teams play no game during two weeks. That is to say it 

equals 1 when no game is played the week before and the week after it is calculated. We 

consider that AAV(1,2) is calculated on each Saturday as illustrated in the following 

examples (colored boxes). The first table represents the cases when the dummy-variable 

off-season equals 1 and on-season equals 0. The second and the third table are examples 

of the cases when the dummy-variable off-season equals 0 and on-season equals 1. 

 

Figure 5 Explanation of the on-season and of the off-season criterion 

Day Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday

Games played Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø

Day Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday

Games played

National 

Championship 

game

Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø

Day Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday

Games played Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø
European 

game
Ø Ø Ø

On-season period

Explanation of the on-season and of the off-season criterion
Off-season period

On-season period

 
Source: own inspiration 
 

Volume 

 

One of the methodology used to assess the way the clubs’ stock market are affected by 

games is inspired by Palomino et al. (2009, p.377). They describe the way they 

calculate abnormal volumes by using the following formula: 

 

 
 

Where (t = 1) = Monday, (t = 2) = Tuesday, (t = -1) = Friday, and (t = -2) = Thursday. 

 

AV(1,2) is a comparison between the number of shares traded at two periods: at the 

beginning of the week (on Monday and on Tuesday) following a game; and at the end 

of the week (on Thursday and on Friday)  preceding a game.  

We can consider that AV(1,2) is calculated for each weekend of the sample. If AV(1,2) 

is positive, that means that the cumulative number of shares traded on the two trading 

days following a game is bigger than the one on the two days preceding a game. In 

other words, a positive result is likely to corroborate the hypothesis that the game has an 

impact on investors’ behavior. But this assumption could be biased by the fact that 

investors do not trade in the same way at the beginning of the week and at the end of the 

week. Moreover non-game events could also be an explanation of a positive AV(1,2). 

That is why two different AAV(1,2) (Average Abnormal Volume (1,2)) are calculated. 

 

- One AAV(1,2) is calculated when games are played on the week-end.  

 

- Another AAV(1,2) is calculated thanks to the dummy variable off-season.  
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Then the AAV(1,2) of the on-season will be compared to the AAV(1,2) of the off-
season in order to assess the impact of game results on the abnormal volume. 
 

Volatility 

 

In order to analyze the volatility of each football clubs’ stock market, the measure of 

volatility – Analytic scale-invariant Estimator of Garman and Klass (1980) - described 

in the Boston Celtics’ study (Brown and Hartzell, 2001, p.9) will be used in this study. 

As mentioned in the Boston Celtics’ study (Brown and Hartzell, 2001, p.9), “the 

advantage of this estimator is that it incorporates daily opening, high, low, and closing 

prices, yielding a more accurate estimate than simple close-to-close estimator”. Indeed 

“the authors show that this estimator yields an estimate of variance about 7.4 times 

more efficient than an estimator using only close-to-close data” (Brown and Hartzell, 

2001, p.9). That is why this accurate volatility measure is used in this study. Therefore 

the volatility of each football clubs’ stock market has been computed using this 

following formula:  

 

 

 

  

 

-  is the daily high price 

-  is the daily low price  

-  is the closing price minus the opening price.  

 

In order to assess the impact of the game results on the variability of the clubs’ stock 

market, the same method as the one of the study of Boston Celtic (Brown and Hartzell, 

2001, p.10) is used. We first compute the volatility of the on-season and the volatility of 

the off-season. Then we compute the difference between the mean volatility of the on-

season with the mean volatility of the off-season. The off-season criterion is the same as 

the one applied for the abnormal volumes. 

 

2.3.2) Assessing the influence of games’ results on the stock market 

 

In order to assess the influence of wins, draws and losses on the football clubs’ 

quotation, the abnormal returns of the three trading days following a match are 

calculated. This method is inspired by the one used by Palomino et al. (2009, p.375). In 

order to evaluate how much time is required by the market to process news linked to an 

event, the variable t=1 is associated to Monday, t=2 to Tuesday, and t=3 to Wednesday. 

It allows analyzing the average abnormal returns of the stock on t=1 (AAR(1)), the 

average cumulative abnormal returns from t=1 to t=2 (ACAR(1,2)), and the average 

cumulative abnormal returns from t=1 to t=3 (ACAR(1,3)).  Then, a dummy variable is 

employed to isolate wins’ events, draws’ events, and losses’ events. The following part 

explains what the abnormal returns are and how to calculate them.  

Abnormal returns 

 

The interest of abnormal returns is to analyze the impact of a special event on the stock 

market. According to Bodie et al. (2009), the analysis of abnormal returns requires to 
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determine a benchmark in order to be able to estimate the stock’s market trend in the 

absence of the event. In fact, “The abnormal return due to the event is estimated as the 

difference between the stock’s actual return and this benchmark” (Bodie et al., 2010, 

p.381). There are different ways to calculate this benchmark. The one selected for this 

research is the market model. According to MacKinlay (1997, p.15) “The market model 

assumes a stable linear relation between the market return and the security return”. The 

security return corresponds to the club’s stock return. In that paper, the abnormal returns 

are estimated using a different market index for each club based on the national indexes 

stated in the part 2.2). Based on the methodology of Scholtens and Peenstra (2009), the 

abnormal returns of different clubs from different countries are analyzed together and 

grouped by the nature of the result. The stock’s actual return is calculated using the 

following formula: 

 

 (1) 

 

-  is the closing price of the stock on day t  

-  are the dividends paid between the days t-1 and t.  

 

The same formula is used to assess the return on the indexes  . 

 

Using the market model, the equation of the expected returns is: 

 

  (2) 

 

 is the rate of return of the national index, and according to Bodie et al. (2009, 

p.381),” The parameter b measures the sensitivity [of the stock] to the market return, 

and a is the average rate of return the stock would realize in a period with a zero market 

return” (Bodie et al., 2010, p.381). 

 

“  is the part of a security’s return resulting from firm-specific events.” (Bodie et al., 

2010, p.381). In other words,  can be considered as an estimation of the abnormal 

returns, since it is the variable that makes the stock’s actual return and the benchmark 

equals. Substituting  in equation (2) by the result of equation (1) enable to determine 

the abnormal returns: 

 

 (3) 

 

 

In order to calculate the abnormal returns, it is required to assess a and b. a is calculated 

with the following formula, according to Bodie et al. (2010, p.381): 

 

 

 

Where  is the risk-free rate. The rate is defined as “The rate of interest that can be 

earned without assuming any risks” (Hull, 2012, p.609), the Libor/swap yield curve is 

used to estimate it, following the recommendations of John C. Hull (2012, p. 163). 
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According to John C. Hull (2012, p.9), “Beta measures the sensitivity of the return from 

the investment to the return from the market portfolio.” This Beta is calculated “by 

regressing its returns against the returns from the market portfolio”. (Hull, 2010, p.9).  

 

Moreover, , “where  is the correlation between the return from the [club’s 

stock market] and the return from the [national index],  is the standard deviation of the 

return from the [club’s stock market], and is the standard deviation of the return from 

the [national index]” (Hull, 2012, p.9). 

 

 

2.3.3) Assessing the influence of important games on the stock market 

 

 

The important games take place at the end of the season because the final position of the 

football club in its championship depends on the final championship game results. 

Consequently, the important championship games may provoke a strong impact on 

investors’ behavior.  A dummy variable called PostMarch is created, as it is done in the 

study of Palomino et al. (2009, p.376). It enables to divide the season into two parts in 

order to make a difference between the important games and the other ones: 

 

PostMarch equals 1 if the game is played between the 31
st
 March and the final day of 

the season. It equals 0 otherwise.  

 

This part uses the observations of the abnormal returns associated to the wins, draws 

and losses. Then the period is divided into two parts for each possible outcome and a 

comparison is made between two periods using the PostMarch dummy variable.  

 

2.3.4) Assessing the surprise effect’s impact on the stock market 

 

 

The method of the analysis of the surprise effect is based on the Palomino et al.’s study 

(Palomino et al., 2009, p.371). The surprise effect occurs when unexpected results 

induce an overreaction of the investors on the clubs’ stock market. To start with, it is 

important to reckon the unexpected results accurately. Indeed, the game results can be 

strongly or weakly expected, which can affects differently the impact on the investors’ 

reaction (i.e. the surprise effect).  The unexpected results can be estimated by 

comparing the game results with the outcome expectation. As mentioned before, the 

betting odds enable investors to know what the results expectation is as they reflect the 

expert’s opinion about game outcomes. In order to measure the predictive power of the 

betting odds, we compute the probability to win (ProbWin) and the probability to lose 

(ProbLoss) and deduce the probability of a draw - “which is captured by neither 

ProbWin nor ProbLoss (Palomino et al., 2009, p.373). The formula used to 

calculate  and  (i represents the name of the club) are as follow:  
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In these formulas, w, d and l designate win, draw and loss respectively. 

 

-  (Where j represents either w or d or l) denotes “a measure of the 

bookmaker’s belief about the probability of outcome j for team i” (Palomino et al., 

2009, p.371). In fact,   represents what the bettor will receive in case the team i 

realise the outcome j, that is to say one plus the betting odds for a bet on the outcome j.  

 

In order to assess the experts’ opinions on the outcome of the game a measure called 

ProbDiff will be used. ProbDiff is the probability of the difference between the 

probability of a win and the probability of a loss. Hence, the following formula is used 

to compute the Probability difference:  

 

 
 
Therefore a positive ProbDiff means that the probability of a win is more important than 

a probability of a loss, a ProbDiff equals to 0 means that there are the same chance for 

the game result of the team i to be a win or a loss and a negative Probdiff signifies that 

the probability of a loss is more important than a probability of a win. Consequently, the 

most uncertain outcome will have a Probdiff equals to 0 and a ProbWin and ProbLoss 

both equal to 33%.  

 

Palomino et al. (2009, p.373) create four different dummy variables in order to evaluate 

the nature of unexpected outcomes: SEW (strongly expected to win), WEW (weakly 

expected to win), SEL (strongly expected to lose) and WEL (weakly expected to lose). 

These dummy variables can be equal to 1 or to 0 depending on the value of the measure 

ProbDiff: 

 

- SEW is equal to one if ProbDiff > 0.3 and 0 otherwise. 

- WEW is equal to one if ProbDiff ∈ ]0, 0.3] and 0 otherwise. 

- SEL is equal to one if ProbDiff ∈ [-0.3, 0] and 0 otherwise. 

- WEL is equal to one if ProbDiff < -0.3 and 0 otherwise.  

 

In this research SEW and WEW are gathered into one category, EW (Expected to Win). 

SEL and WEL are gathered into one category, EL (Expected to Lose). Indeed, as we 

study top European football teams, there are only a few number of observations for the 

SEL and WEL categories. The solution to a significant number of observations is to 

study these two categories (SEL and WEL) together, then to compare them with another 

united category, EW. So the abnormal returns computed for each club are partitioned 

into two parts in relation to each dummy variable. We got different sums of the 

abnormal returns depending on the real game result (win, draw or loss). Therefore it is 

now possible to compare the game result to the outcome expectation and to assess the 

impact of the surprise effect.  

 

This part gives more explanation about the surprise effect which is mentioned in that 

part. The following table is an example of a surprise effect and a non-surprise effect. 
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This table is in line with the hypotheses mentioned in the literature review and analysis 

parts.  

 

 

WIN Abnormal return of the Expected to win Abnormal return of the Expected to lose

Loss Abnormal return of the Expected to win Abnormal return of the Expected to lose  
 

This sign represents the comparison between the abnormal return of the expected-

to-win games to the abnormal return of the expected-to-lose games.  

In this example, the red color represents the abnormal returns that are the highest. 

Therefore as for the win, the abnormal return of the expected-to-win games are higher 

than the abnormal return of the expected-to-lose games. So there is no surprise effect in 

that particular case. Indeed it shows that the investors react more when there is no 

surprise about the results that is to say when the clubs win and is expected to win. 

Regarding the loss the abnormal return of the expected-to-win games are higher than the 

abnormal return of the expected-to-loss games. So there is a surprise effect in that 

particular case. Indeed it shows that the investors react more when there is a surprise 

about the results that is to say when the clubs lose whereas it was expected to win. 

 

 

2.4) Ethical considerations 
 

Every research study faces ethical considerations. Considering this issue before 

conducting a research enables to respect moral issues. Diener and Crandall (1978, 

p.178) speak about four main ethical principles to focus on: 

 

- Harm to participants 

- Lack of informed consent 

- Invasion of privacy 

- Deception 

 

This study is poorly concerned about harming participants, since it focuses on six 

quotations of football clubs. This study displays some results that point out the reaction 

to games results of famous football clubs’ quotations. Maybe some of these results 

could have an influence on investors’ behavior. But they should have either a positive or 

a negative influence, depending on which kind of results the investors focus on. In a few 

words, this study could make the famous football clubs’ investors more nervous, but we 

consider that this is unlikely to happen. 

  

The lack of informed consent concerns mainly the description of a study which is given 

to the participants, whether this description is complete or not (Bryman and Bell, 2011, 

p.133). This study does not deal with participants who should be informed about the 

purpose of the study. Indeed, the data used to lead the research are only public 

information available on the Internet. This explains also why the invasion of privacy 

criteria is respected in this study. 

 

According to Bryman and Bell (2011, p.136), “Deception occurs when researchers 

represent their research as something other than what it is”. Once again, this criterion 
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mainly concerns researches that require the participation of actors. As this study does 

not need any participant to be achieved, we consider that this criterion is also respected. 

 

A few more considerations are important to consider. For example, we particularly paid 

attention to avoid plagiarism by quoting the authors that gave us inspiration for this 

work. All sources used for this research directly or indirectly are listed in the reference 

list according to the Harvard reference system rules. A last criterion quoted by Bryman 

and Bell (2011, p.142) is the “affiliation and conflicts of interest”. This ethical issue can 

occur when a research is financed by any institution. It does not concern this work since 

we have no source of sponsorship for this research, but only a material help from Umeå 

University such as the access to software (SPSS -Statistical Package for the Social 

Sciences - Thomson Reuters Datastream). 

 

2.5) List of the abbreviations and other particular terms of the methodology 
part 
 

AAV(1,2): The average abnormal volume. It represents the difference between the 

volume at the beginning of the week (on Monday and on Tuesday) and the volume at 

the end of the week (on Thursday and on Friday).  

 

AAR(1): Average abnormal return of Monday 

 

ACAR(1,2): Average cumulative abnormal return for Monday and Tuesday 

 

ACAR(1,3): Average cumulative abnormal return for Monday and Tuesday and 

Wednesday 

 

PostMarch: Dummy variable which enables us to make a distinction between the match 

at the beginning of the season and the match at the end of the season.  

 

ProbWin: The probability to win 

 

ProbLoss: The probability to lose 

 

ProbDiff: The difference between the probability to win and the probability to lose.  

 

SEW: Strongly expected to win 

 

WEW: Weakly expected to win 

 

EW: Expected to win 

 

SEL: Strongly expected to lose 

 

WEL: Weakly expected to lose 

 

EL: Expected to lose 
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3) Literature review 
 

This part summarizes previous literature which deals with this research’s subject. Some 

theories are already explained in the section 1.2): public information, information 

salience, behavioral finance, investors’ sentiment. These research findings are useful to 

elaborate a theory.  

The four sub-parts of this Literature review part corresponds to the four pillars of the 

research question that we mentioned previously in the introduction part. Each of this 

sub-part is made of previous findings and the hypotheses deduced from these previous 

findings.  

3.1) Games impact on investors’ behavior 
 

3.1.1) Previous findings 

 

Several studies have argued that “individuals have limited information processing 

abilities” (Palomino et al., 2009, p.368). Moreover, investors’ sentiment is likely to 

cause an overreaction on the stock market as mentioned in the section 1.2.1). That 

implies that the stock market does not really reflect the release of public news for a 

company.  

 

According to Palomino et al. (2009, p.368), “investors may concentrate their time and 

attention to highly visible, easy to process information”. The aim of the study of these 

researchers (Palomino et al., 2009, p. 369) is “to analyze the impact of investor 

sentiment and information salience on news absorption by the stock market”. Studying 

the stock market of football clubs is relevant because they benefit from large media 

coverage, and they are atypical companies that can generate a lot of passion, and 

consequently they are particularly submitted to investors’ sentiment.   

There are two kind of public information easy to process: the release of betting odds and 

the game results. Both might have an impact on the football club quotations, but our 

paper does not focus on the impact of the release of betting odds, which could be 

associated with public information. Palomino et al. (2009, p.369) found no evidence of 

any influence on the stock market of betting odds, arguing that they do not really 

provide new information to investors. They effectively demonstrate that the results of 

the games impact the stock market (Palomino et al., 2009, p. 377). Then they compare 

the volume traded on the stock exchange between the two trading days following a 

game (on Monday and on Tuesday) to the two trading days preceding a game (on 

Thursday and on Friday). They firstly find that the average abnormal volumes 

(AAV(1,2)) are positive for both on-season and off-season dates. Then they compare 

those results obtained during the season to the results obtained off-season: they find that 

the abnormal volumes are higher when a game is played than when there is no game. 

 

Brown and Hartzell (2001) study the impact of NBA game results on the share price of 

Boston Celtics Limited Partnership and reach the same conclusions as Palomino et al. 

(2009). Indeed, they examine trading volume and volatility of the club’s stock market, 

using a method slightly different from the one used by Palomino et al.(2009), 

concerning trading volume. They just consider the daily trading volume, making a 

distinction between on-season and off-season (Brown & Hartzell, 2001, p.9). Similarly, 

they consider the daily return volatility, making a distinction between on-season and 

off-season (Brown & Hartzell, 2001, p.9). They found that there are differences 
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between the on-season and the off-season for both volume and volatility. As for the 

volume, the study shows that the on-season trading volume is higher than the off-season 

trading volume (Brown & Hartzell, 2001, p.9). Similarly concerning the volatility, the 

research reveals that the on-season mean volatility is higher than the off-season one 

(Brown & Hartzell, 2001, p.9). Moreover, the mean volatility on trading days that 

follow games is higher than the mean volatility on trading days that do not follow 

games (Brown & Hartzell, 2001, p.10). That is why it is possible to say that game 

results do matter about both volume trading and volatility of the Boston Celtic Limited 

Partnership. However, one has to put the findings into perspective, since this study is 

just about one club. 

 

Nevertheless other studies do not really find any correlation between game results and 

club’s share prices. For instance, Zuber et al. (2005) provide a study of the impact of 

game results of the publicly traded English premier league clubs on the club share price 

in the period 1997-2000. In this study, the authors analyze the returns of the on-season 

and the off-season and find that there are surprisingly no significant differences between 

on-season and off-season returns (Zuber et al., 2005, p.310). Concerning the trading 

volume, the findings are unclear. Some teams show higher trading volume during the 

off-season whereas others show higher trading volume during the on-season. However 

the former is not statistically significant whereas the latter is (Zuber et al., 2005, p.310). 

 

3.1.2) Hypotheses 

 

These findings enable to elaborate a theory that answers positively the question related 

to this section: Does the release of public information (i.e. football games) have an 
impact on investors’ behavior? Moreover, the three following results are expected 
for this section: 

 
- AAV(1,.2) are positive for both on-season and off-season periods 

- The on-season average trading volumes are higher that the off-season ones. 
- The on-season mean volatility is higher than the off-season one. 

 

These expected results constitute respectively the hypotheses H1a, H1b and H1c 

 

3.2) The influence of games’ results on the stock market 
 

3.2.1) Previous findings 

 

One of the observation of Palomino et al. (2009, p.375) is that the average cumulative 

abnormal returns on the three days following a win are positive, and negative on the 

three days following draws and losses. Logically, losses have a negative impact more 

important than draws. Moreover, these researchers find that the stock market absorbs 

“good news faster that bad news” (Palomino et al., 2009, p. 375). To sum up, one day is 

approximately sufficient to the stock market to process the good news (i.e. a win), 

whereas three days are required to process a bad piece of news (i.e. a loss). However, 

Palomino et al. (2009, p.375) find that wins, draws and losses all induce significant 

abnormal returns, and that wins and defeats have a similar impact in magnitude (88.26 
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basis points against -101.81 basis points) on the stock market during the three trading 

days following a game. This finding is different from the ones of other researchers such 

as Brown and Hartzell (2001).  

 

Brown and Hartzell (2001) analyze the magnitude effect difference between the losses 

and wins outcome of the Boston Celtic club. The aim is to know if investors react 

differently to wins and losses. A regression method was conducted to find an answer to 

this question. The study used abnormal returns and dummy variables for wins and 

losses. Brown and Hartzell (2001, p.18) argue that a defeat has a greater impact on the 

stock market than a victory, which means that the investors’ answer seems to be 

asymmetric to game results.  

 

The study of Scholtens and Peenstra (2009, p.3234) also points out that the investors 

provide an asymmetric answer in relation to the game results. This study analyses the 

effect of football matches on stock market returns on eight European football clubs: 

“Ajax Amsterdam from the Netherlands, Borussia Dortmund from Germany, Lazio 

Roma, AS Roma and Juventus Turin from Italy, Manchester United from England and 

Porto and Sporting Lissabon from Portugal.” (Scholtens and Peenstra, 2009, p.3233). 

By computing the abnormal returns of each club during the sample period - 2000 to 

2004 - and by partitioning these abnormal returns into three variables which correspond 

to one possible football outcome (win, draw or loss), the authors found that the 

investors react stronger to defeats than to victories (Scholtens and Peenstra, 2009, 

p.3233). This study also reveals that the response of investors is positive for victories 

and negative for defeats. When statistical tests are significant, defeats have a negative 

impact more important than draws (Scholtens and Peenstra, 2009, p.3234). 

 

3.2.2) Hypotheses 

 

This short literature review section inspires an answer to this question: What is the 

respective incidence of wins, draws and losses on the famous European football club 

stock markets? We expect to obtain the following observations for this section: 

 

- Investors react positively to wins and negatively to defeats. 

- The stock market absorbs good news faster than bad news. 

- Defeats have a greater impact in magnitude than wins. 

 

These expected observations constitute respectively the hypotheses H2a, H2b and H2c 

 

3.3) The influence of important games 
 

3.3.1) Previous findings 

 

In their study, Brown and Hartzell (2001) split the period of the NBA season into two 

parts: the regular games constitute the first one and the playoffs the second one. 

Playoffs - a NBA best-of-seven elimination tournament - take place at the end of the 

NBA season. As the games have more importance in playoffs than in regular season for 

people and for the clubs, the authors manage to find that the impact of playoff games on 
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the club’s quotation was higher than that of the regular games (Brown and Hartzell, 

2001, p.19).  

Therefore they found that playoffs games have a greater importance than regular season 

games. The authors also wanted to know if the “magnitude of the playoff response do 

vary over wins and losses” (Brown and Hartzell, 2001, p.20). But as they didn’t have a 

lot of observations – the survey relates only to one club, thus the sample of the study 

was maybe not big enough – the authors didn’t manage to find anything about this 

hypothesis. 

There are no playoffs in football. However, the last games of the season are more 

important than the first games because the final position of the club can be known only 

at the end of the season. The qualification for the Europa league or for the Champions 

League, which are two famous European football tournaments, depends on the final 

position of the clubs in their own championship. That is why it is interesting to analyse 

the two different parts of a football season in our study. 

 

Palomino et al. (2009) make a distinction between beginning-of-season games, the ones 

played between August and March, and end-of-season games, the ones played between 

April and June, arguing that the end-of-season games are likely to have more impact on 

investors’ behavior. They create four distinct categories of clubs to analyze their post-

march data: “promotion, relegation, top-teams, and other post-march” (Palomino et al., 

2009, p.376). They find that average abnormal returns are particularly strong for 

promotion candidates, the ones that are not part of the top level English championship. 

However, their data are not significant for top level teams since their sample is too 

short. Our study provides a significant sample of six clubs over ten seasons which are 

regularly fighting for top level rankings. This means that they play games of 

importance, knowing that the Champions League games are the most profitable and 

popular ones.  

 

3.3.2) Hypotheses 

 

This literature review’s section answers the following question: To what extent does the 

period of the season influence those clubs’ quotations? The following observations are 

expected to be found: 

 

- The games that are played at the end of the season are more important for 

investors than the games played at the beginning of the season. In other terms, 

the average cumulative abnormal returns of the three days (ACAR(1,3)) 

following an end-of-the-season game should be more important than the ones 

following a beginning-of-the-season game. 

- The market reaction measured with the cumulative average abnormal returns to 

a defeat is different than the market reaction to a victory for the end-of-the-

season games. In other terms, the average cumulative abnormal returns of the 

three days (ACAR(1,3)) of a win compared to the average cumulative abnormal 

returns of a loss is not similar in magnitude for the end-of-the-season games.  

 

These expected observations constitute respectively the Hypotheses H3a and H3b.  
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3.4) The surprise effect’s influence 
 

3.4.1) Previous findings 

 

Palomino et al. (2009) reach contrasted conclusions regarding the influence of a surprise 

effect on the clubs’ quotations. To analyze this surprise effect, they form and analyze 

different categories, detailed in the part 2.3.4). Such an effect does exist in the case that 

the team loses and was strongly expected to win. The market reacts strongly for these 

events according to the average abnormal cumulative returns calculated the three days 

following a game(Palomino et al., 2009, p.379).. Unexpectedly, there is no surprise 

effect when teams win: the market does not overreact when teams were strongly 

expected to lose, but it does when teams were strongly expected to win (Palomino et al., 

2009, p.379). 

 

Brown and Hartzell (2001) also analyse the “importance of actual outcomes versus ex 

ante expectations” (Brown and Hartzell, 2001, p.14), which means that they want to 

know if a game result of Boston Celtics that is not expected causes a higher variation of 

the stock price rather than an expected outcome of the club. As the betting market 

enables the authors to know the expected outcome, they choose to create four different 

variables which make a link between the betting odds (i.e. the expected outcome) and 

the game results. The four variables are as follow: “expected win”, “unexpected win”, 

“expected loss”, “unexpected loss” (Brown and Hartzell, 2001, p.13). Brown and 

Hartzell come up with the same conclusions as Palomino et al. (2009). Indeed the 

results of their study reveal that unexpected wins provoke smaller change in price than 

expected wins whereas unexpected loss results cause bigger change in price than 

expected loss outcomes (Brown and Hartzell, 2001, p.15). 

 

The study’s results of Scholtens and Peenstra are a little different from the Brown and 

Hartzell’s ones. Even if they also find that unexpected wins cause smaller variation in 

football clubs’ stock market than expected wins, it is interesting to notice that the 

research reveals that unexpected losses also cause smaller variation in the clubs’ stock 

market than expected losses (Scholtens and Peenstra, 2009, p.3234). That is why this 

study concludes that there is no strong surprise effect about championship game results 

as unexpected results do not make any stronger change in stock price variation. 

However the study reveals that the surprise effect does exist as for an analyse of 

European cup games instead of championship ones. 

 

3.4.2) Hypotheses 

 

Does the surprise effect (i.e. unexpected results) impact the clubs’ share price? The 

following theoretical answers should be made: 

 

- When football clubs win, there is no surprise effect: the average cumulative 

abnormal returns (ACAR (1,3)) is higher when these clubs are expected to win 

than when they are expected to lose. 

- When football clubs lose, there is a surprise effect: the ACAR (1,3) has more 

incidence when these clubs are expected to win than when they are expected to 

lose. 
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These expected observations constitute respectively the Hypotheses H4a and H4b. 

The table presented in the methodology part provides more details about the surprise 

effect and is in line with these two hypotheses.   
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4) Analysis 
 

4.1) Assessing the games’ impact on investors’ behaviour 
 

As mentioned before, the following hypotheses are tested in the analysis: 

 

- H1a: AAV(1,.2) are positive for both on-season and off-season periods. 

- H1b: The on-season average trading volumes are higher that the off-season 
ones. 

- H1c: The on-season mean volatility is higher than the off-season one. 

 

Table 1 Trading volume reactions to game results 

2002 - 2012

All clubs N AAV (1,2) N AAV (1,2)

Average trading volume reaction 1187 137.68% 597 110.41% 27.28%

Test of normality (0.000) (0.000)

p value of Wilcoxon (0.000)*** (0.000)*** (0.131)

2007 - 2009

All clubs N AAV (1,2) N AAV (1,2)

Average trading volume reaction 230 102.74% 123 192.48% -89.74%

Test of normality (0.000) (0.000)

p value of Wilcoxon (0.124) (0.001)*** (0.779)

2002 - 2012 withtout 2007-2009

All clubs N AAV (1,2) N AAV (1,2)

Average trading volume reaction 957 146.08% 474 89.11% 56.98%

Test of normality (0.000) (0.000)

p value of Wilcoxon (0.000)*** (0.002)*** (0.056)*

Trading volume reactions to game results

On season/reaction to games Off season
Difference

On season/reaction to games Off season
Difference

On season/reaction to games Off season
Difference

 
Table inspired by Palomino et al. (2009, p.377). AAV(1,2) represents the Average Abnormal Volume as 

described in the part 2.3.1).* is associated with the statistical significance within the 10% level. ** is 

associated with the statistical significance within the 5% level. *** is associated with the statistical 

significance within the 1% level. The normality tests and the Wilcoxon tests are available in the Appendix 

part. 

 

2002-2012 period 

 

- H1a is confirmed. Both results are statistically significant within the 1% level 

- H1b cannot be confirmed. The difference between on-season AAV(1,2) and off-

season AAV (1,2) is positive, but the result is statistically insignificant. 

 

2007-2009 period 

 

- H1a cannot be confirmed. Both results are positive, but the on-season AAV(1,2) 

are statistically insignificant. 

- H1b is rejected. The difference between on-season AAV(1,2) and off-season 

AAV (1,2) is negative, with a result statistically insignificant. 
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 2002-2012 without the 2007-2009 period 

 

- H1a is confirmed. Both results are statistically significant within the 1% level 

- H1b is confirmed. The difference between on-season AAV(1,2) and off-season 

AAV (1,2) is largely positive without the 2007-2009 period that is likely to false 

the results. This result is statistically significant within the 10% level. 

 

 

Table 2 Volatility measured by using the Garman and Klass (1980) “Best” Analytic 

Scale-invariant Estimator (Brown and Hartzell, 2001, p.10) 

2002 - 2012

All clubs N Mean daily volatility N Mean daily volatility

Volatility 6844 333.54% 3371 304.14% 29.40%

Test of normality (0.000) (0.000)

p value of Wilcoxon (0.000)***

2007 - 2009

All clubs N Mean daily volatility N Mean daily volatility

Volatility 1396 325.74% 701 309.69% 16.05%

Test of normality (0.000) (0.000)

p value of Wilcoxon (0.000)***

2002 - 2012 withtout 2007-2009

All clubs N Mean daily volatility N Mean daily volatility

Volatility 5448 335.54% 2674 302.59% 32.95%

Test of normality (0.000) (0.000)

p value of Wilcoxon (0.000)***

Volatility measured by using the Garman and Klass (1980) “Best” Analytic Scale-invariant Estimator 

(Brown and Hartzell, 2001, p.10)

On season/reaction to games Off season
Difference

On season/reaction to games Off season
Difference

On season/reaction to games Off season
Difference

 
Table inspired by Palomino et al. (2009, p.377). * is associated with the statistical significance within the 

10% level. ** is associated with the statistical significance within the 5% level. *** is associated with the 

statistical significance within the 1% level. The normality tests and the Wilcoxon tests are available in the 

Appendix part. 

 

2002-2012 period 

 

- H1c is confirmed. The difference between on-season mean volatility and the off-

season volatility is positive and significant within the 1% level. 

 

2007-2009 period 

 

- H1c is confirmed. The difference between on-season mean volatility and the off-

season volatility is positive, and significant within the 1% level. 

 

 2002-2012 without the 2007-2009 period 

 

- H1c is confirmed. The difference between on-season mean volatility and the off-

season volatility is positive and higher compared to the entire period 2002-2012.  

This result is significant within the 1% level. 
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Comments about general observations 

 

Concerning the table 1, the total number of observations for each period should equal 

the number of observations obtained for tables 3, 4 and 5. The same dummy variables 

(Cleanchamp, on-season, and off-season) are applied from the Table 1 to the Table 5. 

Nevertheless, there are some missing data concerning the daily volume traded for each 

club on Datastream. That explains why the number of observations for abnormal 

volume is less important than the one obtained for abnormal returns. 

Concerning the table 2, the total number of observation is more important since it 

contains each trading day of the ten years of the sample for six clubs, minus the 

Cleanchamp dummy variable. 

The question this part is supposed to answer is the following: does the release of public 

information (i.e. football games) have an impact on investors’ behavior? 

 

To answer, we focus on the period 2002-2012 without the 2007-2009 period. During 

this period associated to the financial crisis, the observations of average abnormal 

volume are statistically significant within the 1% level. Concerning the abnormal 

volumes for the 2007/2009 period, the on-season AAV(1,2) is statistically insignificant 

and a little bit weaker than the result obtained for the 2002/2012 period (102.74% vs. 

137.68%). The off-season AAV(1,2) is statistically significant within the 1% level and a 

much greater than the result obtained for the 2002/2012 period (192.48% vs. 110.41%). 

This off-season result in particular explains why the difference between the on-season 

AAV (1,2) and the off-season AAV (1,2) is strongly negative. Moreover, this result is 

statistically insignificant. This result is unrelated to previous literature. As mentioned 

further in this section, this difference is supposed to be positive. This observation 

confirms our choice to analyze both the 2002/2012 period with and without the 

2007/2009 period. Concerning volatility, the result for the 2007/2009 period is logical 

and statistically significant within the 5% level. As a consequence, the financial crisis 

has not contaminated the results obtained for the whole period. Indeed, the results for 

the 2002/2012 period, for the 2007/2009 period, and for the 2002/2012 without 

2007/2009 display the same results. 

 

 The results obtained for both average abnormal volumes and volatility indicate that 

football games really have an impact on investors’ behavior. This seems logical since 

the display of public information (i.e football games) is more important during the on-

season than during the off-season. 

 

The difference between the on–season average abnormal volume and the off-season 

average abnormal volume is positive (+56.98%) and statistically significant within the 

10% level. This result is related to previous literature. Palomino et al. (2009, p.377) 

obtain a similar result. Their result is statistically significant -within the 5 % level- for 

average abnormal volumes. They find a difference in the average trading volume 

reactions between on-season and off-season equal to 31.81%. With a different method, 

Brown and Hartzell, (2001, p.9) find that the volume of shares traded during on-season 

is noticeably greater than the volume of shares traded during off-season. This result is 

also statistically significant at the 5% level. To sum up, two different comments should 

lead to consider that the level of abnormal volumes are greater during on-season than 

during off season: the result found in this study is close to the 10% level of significance, 

and the previous literature is in line with that conclusion. 
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Concerning the volatility, the result is perfectly reliable and effectively demonstrates 

that the trading activity is abnormally high because of football games. This result is in 

line with the ones obtained by Brown and Hartzell, who find that “the mean volatility 

during the season is higher than that of the off-season” (Brown & Hartzell, 2001, p.10). 

 

These findings are quite logical. Indeed even if there is also some information during 

the off-season (e.g. football player transfers, new coach), the public information about 

the on-season is more useful for the investors of football clubs. Indeed the game results 

of the clubs which have strong media coverage – above all for the best football clubs – 

have an impact on the football club’s profit. Indeed, some literature asserts that sports 

performance have a positive impact on the profitability of the club. Brown and Hartzell 

(2001) found that “there are many reasons why game results might affect cash flows” 

(Brown and Hartzell, 2001, p.6). Bernille and Lyandres (2008) also manage to prove 

that sports performance leads to an increase of the profitability as for European football 

clubs. 

 

4.2) Assessing the influence of games’ results on the stock market 
 

The following hypotheses are tested in the analysis: 

 

- H2a: Investors react positively to wins and negatively to defeats. 
 

The draw results are also mentioned in the observations conducted for this hypothesis 

but they are not included in the hypothesis H2a. 

 

- H2b: The stock market absorbs good news faster than bad news. 

 

 In order to confirm or reject this hypothesis, the same methodology as the one used in 

the study of Palomino et al. (2009, p. 375) is employed. These researchers divide the 

AAR (1) by the ACAR (1,3) to assess which part of the average cumulated abnormal 

return of the three days following a game is generated by the average abnormal return of 

the first day following a game. 

 

- H2c: Defeats have a greater impact in magnitude than wins. 

 

The method of comparison used to confirm or reject this hypothesis is inspired by the 

one of Palomino et al. (2009, p.375). 
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2002-2012 period 

 
Table 3 Incidence of wins draws and losses on the famous European football clubs’ 

stock markets (2002-2012) 

Number of games AAR (1) ACAR (1,2) ACAR (1,3)

Panel A: All Games

Win 885 29.01 36.01 47.94

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.000)*** (0.003)*** (0.051)*

Draw 270 -18.37 -14.11 -1.46

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.011)** (0.049)** (0.673)

Loss 218 -70.59 -77.30 -102.48

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.000)*** (0.001)*** (0.000)***

Total 1373

2002 - 2012

 
Table inspired by Palomino et al. (2009, p.375) “AAR(1)” is the abbreviation of Average Abnormal Returns 

observed on the trading day following a game (Monday), “ACAR (1,2)” represents the Average Cumulative 

Abnormal Returns on the two trading days following a game (Monday and Tuesday), and “ACAR (1,3)” 

represents also the Average Cumulative Abnormal Returns but on the three trading days following a game 

(Monday, Tuesday and Wednesday). AAR (1), ACAR (1,2) and ACAR (1,3) are expressed in basis points. 

The variable “Win” represents all observations made for games that end up with a win, “Draw” represents all 

observations made for games that end up with a draw, and “Loss” all observations made for games that end 

up with a loss. “p value of t-test” represents the statistical significance at the 5% level. This description is 

also valid for tables 4, 5, 6, 7 and 8. * is associated with the statistical significance within the 10% level. ** is 

associated with the statistical significance within the 5% level. *** is associated with the statistical 

significance within the 1% level. The normality tests and the Wilcoxon tests are available in the Appendix 

part. 

 

 

- H2a is confirmed.   

Concerning investors’ reaction to wins, the result of the AAR(1) and the ACAR 

(1,2) is positive and statistically significant within the 1% level. The result of the 

ACAR (1,3) is also positive and statistically significant within the 10% level. 

Concerning draws, the result of the AAR(1) and of the ACAR (1,2) is negative 

and statistically significant within the 5% level  The result of the ACAR(1,3) is 

negative and statistically insignificant.  

Concerning investors’ reaction to losses, the result of the AAR(1), ACAR (1,2), 

and ACAR(1,3) is negative and statistically significant within the 1% level. 

- H2b is rejected. For win results, 60.52% of the ACAR (1,3) is generated by 

abnormal returns on the first trading day following a game. For loss results, 

68.88% of the ACAR (1,3) is generated by abnormal returns on the first trading 

day following a game. Not only is the difference not significant between these 

two results, but the market seems to be a little faster at processing bad news than 

good news.  
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- H2c is confirmed. If we consider the ACAR (1,3), 103 basis point are much 

greater than 48 basis points (103/48-1=115%).  

 

2007-2009 period 

 

 

Table 4 Incidence of wins draws and losses on the famous European football clubs’ 

stock markets (2007-2009) 

Number of games AAR (1) ACAR (1,2) ACAR (1,3)

Panel A: All Games

Win 183 9.54 8.82 -13.11

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.335) (0.283) (0.080)*

Draw 52 -29.38 -70.33 -70.00

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.209) (0.229) (0.495)

Loss 43 -102.56 -127.10 -145.17

Test of normality (0.000) (0.000) (0.006)

p value of Wilcoxon (0.001)*** (0.002)*** (0.007)***

Total 278

2007 - 2009

 
Table inspired by Palomino et al. (2009, p.375). The description of this table is the same as the one used for 

the Table 3. The normality tests and the Wilcoxon tests are available in the Appendix part. 

 

- H2a is rejected.  

Concerning investors’ reaction to wins, the result of the AAR(1), ACAR (1,2) is 

slightly positive but statistically insignificant. The result of the ACAR (1,3) is 

negative and statistically significant within the 10% level. This finding is 

irrelevant and quite poor if we deal with the p value of Wilcoxon. 

Concerning draws, the results of the AAR(1), ACAR(1,2) and ACAR(1,3) are 

negative and statistically insignificant.  

Investors’ reaction to losses is a relevant criterion considering the H2a 

hypothesis. The results of the AAR(1), ACAR(1,2) and ACAR(1,3) is negative 

and statistically significant within the 1% confidence level. 

- H2b is rejected. For win results, the results obtained for the ACAR (1,3) are not 

coherent, and statistically insignificant within the 5% level. For loss results, 

70.66% of the ACAR (1,3) is generated by abnormal returns on the first trading 

day following a game. 

- H2c is rejected, since the results obtained for the ACAR (1,3) observed for wins 

are not coherent. 
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2002-2012 without the 2007-2009 period 

 

Table 5 Incidence of wins draws and losses on the famous European football clubs’ 

stock markets (2002-2012 without 2007-2009) 

Number of games AAR (1) ACAR (1,2) ACAR (1,3)

Panel A: All Games

Win 702 34.09 43.10 63.85

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.000)*** (0.000)*** (0.002)***

Draw 218 -15.74 -0.71 14.88

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.026)** (0.110) (0.883)

Loss 175 -62.70 -65.05 -91.99

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.006)*** (0.045)** (0.008)***

Total 1095

2002 - 2012 without 2007-2009

 
Table inspired by Palomino et al. (2009, p.375). The description of this table is the same as the one used 

for the Table 3. The normality tests and the Wilcoxon tests are available in the Appendix part. 

 

- H2a is confirmed.   

Concerning investors’ reaction to wins, AAR(1), ACAR (1,2) and ACAR (1,3) 

are all positive and statistically significant within the 1% level.  

Concerning draws, the result of the AAR(1) and of the ACAR (1,2) is negative 

and statistically significant within the 5% level  The result of the ACAR(1,3) is 

positive and statistically insignificant.    

Concerning investors’ reaction to losses, AAR(1), and ACAR (1,2) are negative 

and statistically significant within the 5% level. ACAR (1,3) is also positive but 

it is significant within the 1% level. 

- H2b is rejected. For win results, 53.36% of the ACAR (1,3) is generated by 

abnormal returns on the first trading day following a game. For loss results, 

68.15% of the ACAR (1,3) is generated by abnormal returns on the first trading 

day following a game. The market seems to be faster at absorbing bad news than 

good ones. 

- H2c is confirmed. If we consider ACAR (1,3), 92 basis point are greater than 64 

basis points(92/64-1=44%).  

 

Comments about general observations 

 

As mentioned before, the total number of observations for each period is impacted by 

the dummy variables Cleanchamp.  

 

What is the respective incidence of wins, draws and losses on the famous European 

football clubs’ stock markets? 

 

To answer, we focus on the period 2002-2012 without the 2007-2009 period which is 

likely to bias the results. In fact for this period associated with the financial crisis, the 
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abnormal cumulative returns linked to the wins are statistically insignificant if we refer 

to the p-value of Wilcoxon and the ACAR (1,3) are negative as mentioned before. This 

result is unrelated to previous literature as mentioned a few lines below and in the 3.2) 

section.  

The results for the whole period, 2007-2009 included, remain relevant. The period of 

the sample is large enough to absorb bias results. The robustness of the results is more 

relevant without this financial crisis period. These comments justify the choice to 

analyze the 2002-2012 period with and without the 2007-2009 period from the sample. 

 

Investors effectively react positively to wins and negatively to losses. This observation 

is coherent with previous literature, such as the observations made by Palomino et al. 

(2009, p.375), by Brown and Hartzell, (2001, p. 13), or by Scholtens and Peenstra, 

(2009, p.3234). This is logical since wins reflect the sportive situation of the clubs, their 

ability to sell derived produces and advertising, to attract advertisers and people to 

attend the games. In a few words wins are likely to increase the turnover of those clubs. 

Obviously, losses have an opposite effect. Concerning draw games, the results of 

ACAR (1,3) for each period are statistically not far different from 0 as the level of 

significance is not reached at the 10% level. This is in line with the study of Palomino et 

al. (2009, p.375). Indeed, draw results should not be very different from 0 as the teams 

only get one point when there is a draw instead of three when they win or 0 when they 

lose. The observations show that the abnormal return for a win is greater than the 

abnormal return for a draw. Similarly, the abnormal return for a loss is much lower than 

the abnormal return for a draw, which is in line with previous research results 

(Scholtens and Peenstra, 2009, p.3234). 

 

Moreover, we observe that the football clubs’ stock market does not absorb good news 

faster than bad news. Indeed, it is the contrary. The abnormal returns on the first trading 

day following a game generated by loss results are a little higher than the abnormal 

returns on the first trading day following a game generated by win results. This result is 

different than the one of Palomino et al. (2009, p.375). This can be explained by the fact 

that our sample is composed by clubs at top rankings in their national championship. As 

a consequence defeats that are unexpected for such teams have greater media coverage 

than winnings. On the contrary, the sample of Palomino et al. (2009) is made of teams 

with different levels. Therefore, the losses of such teams do not have a similar media 

coverage impact. 

 

In addition, bad news have a greater impact in magnitude than wins. This observation is 

coherent with the “negativity effect” theory of Akhtar et al. (2012, p.3290). Palomino et 

al. also (2009, p. 375) come up with the same observation about news absorption. This 

is even more obvious for famous European football teams that the investors expect the 

team to win for most of games since they usually fight for top rankings in their 

respective national championships. Losses trigger an unexpected dimension. They 

represent a danger for investors, and can be synonymous with a drop in clubs revenues. 

This is why they react in a stronger way and in a faster way to bad news than to good 

news. 

 



35 
 

4.3) Assessing the influence of important games on the stock market 
 

 

As mentioned before, the following hypotheses are tested in the analysis: 

 

- H3a: The games that are played at the end of the season are more important 
for investors than the games played at the beginning of the season.  

 

In order to confirm or reject this hypothesis, the same analysis methodology of 
Palomino et al. is used (Palomino et al., 2009, p.375). The results of the games in 

August-March are compared to the results of April-June. Following Palomino et al. 

methodology, the average cumulative abnormal returns only are analyzed as for the 

results.    

 

- H3b: The market reaction to a defeat is different than the market reaction to 
a victory for the end-of-the-season games. 

 

In order to confirm or reject this hypothesis, the same analysis methodology of 
Palomino et al. is used (Palomino et al., 2009, p.375). The market reaction is 
measured with the cumulative average abnormal returns. The magnitude of the 
average cumulative abnormal returns of the three days for the wins is compared to 
the magnitude of the average cumulative abnormal returns of the three days for 
the losses.  
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2002-2012 period 

 

Table 6 The influence of important games on the famous European football clubs’ stock 

market (2002-2012) 

 

Number of games AAR (1) ACAR (1,2) ACAR (1,3)

Panel A: All Games

Win 885 29.01 36.01 47.94

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.000)*** (0.003)*** (0.051)*

Draw 270 -18.37 -14.11 -1.46

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.011)** (0.049)** (0.673)

Loss 218 -70.59 -77.30 -102.48

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.000)*** (0.001)*** (0.000)***

Total 1373

Panel B

Win 653 32.36 35.60 45.77

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.000)*** (0.025)** (0.111)

Draw 200 -35.51 -36.67 -1.501

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.004)*** (0.020)** (0.312)

Loss 154 -61.60 -47.10 -66.44

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.000)*** (0.007)*** (0.002)***

Total 1007

Panel C

Win 232 19.60 37.17 54.04

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.052)* (0.041)** (0.275)

Draw 70 30.61 50.32 37.25

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.900) (0.979) (0.378)

Loss 64 -92.23 -149.97 -189.19

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.162) (0.115) (0.067)*

Total 366

Games in April-June

2002 - 2012

Games in August-March

 
Table inspired by Palomino et al. (2009, p.376).Panel B and Panel 

C show the A(C)ARs for the sub-samples of the August-March 

games and the April-June ones, respectively. The normality tests 

and the Wilcoxon tests are available in the Appendix part. 

 

H3a: H3a is confirmed for the losses. The results of the losses show that the means of 

the average cumulative abnormal returns for the three days are more important for the 

games in April-June compared to the games in August-March. Indeed the results – 

ACAR(1,3) – for the losses of the games in April-June are higher in terms of magnitude 

than those of the games in August-March. The results of the losses are respectively 

significant at the 1% level and the 10% level. Likewise, the results – ACAR(1,3) – for 

the wins of the games in April-June are higher than those of the games in August-

March, but the result of the win for the panel C is not statistically significant from 0. 

That is why the hypothesis cannot be confirmed regarding the wins result. As for the 

draws, the t-test shows that the means of the results are not different from 0 in both 

cases.  
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H3b: H3b cannot be confirmed. The difference of the means of the ACAR (1,3) of the 

losses between August-March and April-June is of 122.74 basis point whereas the 

difference of the means of the ACAR(1,3) of the wins between August-March and 

April-June is of 8.20 basis point. Therefore there is a bigger market reaction for the 

losses than the wins. The losses are much more penalized by the investors than the wins 

are rewarded. But unfortunately as the win results for the period April-June are 

statistically insignificant we are unable to confirm this hypothesis.      

 

 

2007-2009 period 

 

Table 7 The influence of important games on the famous European football clubs’ stock 

market (2007-2009) 

 

Number of games AAR (1) ACAR (1,2) ACAR (1,3)

Panel A: All Games

Win 183 9.54 8.82 -13.11

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.335) (0.283) (0.080)*

Draw 52 -29.38 -70.33 -70.00

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.209) (0.229) (0.495)

Loss 43 -102.56 -127.10 -145.17

Test of normality (0.000) (0.000) (0.006)

p value of Wilcoxon (0.001)*** (0.002)*** (0.007)***

Total 278

Panel B

Win 131 14.88 9.45 -2,93

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.744) (0.204) (0.156)

Draw 40 -74.80 -129.34 -13.92

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.066)* (0.037)** (0.058)*

Loss 33 -107.20 -116.79 -148.00

Test of normality (0.000) (0.002) (0.042)

p value of Wilcoxon (0.002)*** (0.004)*** (0.013)**

Total 204

Panel C

Win 52 -3.91 7.24 27.72

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.212) (0,927) (0,291)

Draw 12 122.07 126.37 160.80

Test of normality (0.015) (0.009) (0.046)

p value of Wilcoxon (0,583) (0.239) (0,084)*

Loss 10 -87.26 -16.12 -13.57

Test of normality (0.036) (0.004) (0,011)

p value of Wilcoxon (0,203) (0.285) (0,386)

Total 74

2007 - 2009

Games in August-March

Games in April-June

 
Table inspired by Palomino et al. (2009, p.376).Panel B and Panel 

C show the A(C)ARs for the sub-samples of the August-March 

games and the April-June ones, respectively. The normality tests 

and the Wilcoxon tests are available in the Appendix part. 
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H3a: H3a is rejected. The results show that the means of the average cumulative 

abnormal returns for the three days are less important for the games in April-June 

compared to the games in August-March. Indeed the results – ACAR(1,3) – for the 

losses of the games in April-June are lower in magnitude than those of the games in 

August-March. Moreover, all of the results – the ACAR(1,3) of the losses - for the 

games in August-March and the games in April-June are statistically insignificant.  The 

results of the wins are negative for the games in August-March and positive for the 

games in April-June but they are not statistically significant in both cases. As for the 

draws, the result is not statistically different from 0 for the games in April-June and the 

result is extremely negative for the games in August-March, which is strange for a draw 

result.   

 

H3b: As the hypothesis H3a is rejected it is not relevant to test the hypothesis H3b. 
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2002-2012 without 2007-2009 period 

 

 

Table 8 The influence of important games on the famous European football clubs’ stock 

market (2002-2012 without 2007-2009) 

 

Number of games AAR (1) ACAR (1,2) ACAR (1,3)

Panel A: All Games

Win 702 34.09 43.10 63.85

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.000)*** (0.000)*** (0.002)***

Draw 218 -15.74 -0.71 14.88

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.026)** (0.110) (0.883)

Loss 175 -6.27 -65.05 -91.99

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.006)*** (0.045)** (0.008)***

Total 1095

Panel B

Win 522 36.74 42.16 64.61

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0,000)*** (0,002)*** (0,012)**

Draw 160 -25.68 -13.50 16.04

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.021)** (0.126) (0.850)

Loss 121 -49.16 -28.09 -44.19

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.008)*** (0,136) (0,033)**

Total 803

Panel C

Win 180 26.39 45.81 61.65

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.115) (0.026)** (0,094)*

Draw 58 11.68 34.59 11.69

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.634) (0.554) (0.991)

Loss 54 -93.15 -147,89 -199,10

Test of normality (0.000) (0.000) (0.000)

p value of Wilcoxon (0.328) (0.207) (0,066)*

Total 292

Games in April-June

2002 - 2012 without 2007-2009

Games in August-March

 
Table inspired by Palomino et al. (2009, p.376).Panel B and Panel 

C show the ACARs for the sub-samples of the August-March 

games and the April-June ones, respectively. The normality tests 

and the Wilcoxon tests are available in the Appendix part. 

 

H3a: H3a is confirmed only for the losses results. Indeed the results – ACAR(1,3) – for 

the losses of the games in April-June are higher in terms of magnitude than those of the 

games in August-March. However the results – ACAR(1,3) – for the wins of the games 

in April-June are lower than those of the games in August-March. All of the results - 

ACAR(1,3) of the win and the loss - for the games in August-March are significant at 

the 5% level and at the 10% level for the games in April-June. As for the draws, the p-

value of Wilcoxon shows that the means of the results are not different from 0 in both 

cases.  

 

H3b: H3b cannot be tested as the Hypothesis H3a is confirmed only for the losses 

results. Indeed if the results of the wins and the losses don’t vary in the same way 
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between the period of August-March and the period of April-June, then it is not relevant 

to compare the magnitude of each result.      

 

Comments about general observations   

 

The question this part is supposed to answer is the following: To what extent does the 

period of the season influence those clubs’ quotations? 

 

As for the Hypothesis H3a, we found that the results of the period 2007-2009 are not in 

line with the hypothesis and may contaminate the results of the whole period. The 

average abnormal returns regarding defeats are lower in magnitude as for the April-June 

period compared to the August-March period. Moreover, the results are statistically 

insignificant for both periods. This may be explained by the financial crisis of 2007 

which has caused some negative impact on the stock market. For example, we found 

that the results for the wins of the August-March period are negative. This is an illogical 

result as the wins in football games should provoke positive abnormal returns. That is 

why the results of the 2002-2012 period without the 2007-2009 period should be the 

most relevant results. We will specifically focus on these results regarding this part.  

 

Concerning the 2002-2012 period without the 2007-2009 period, the hypothesis H3a is 

confirmed only for the losses results.  

One of the possible explanations for this result is that all of our selected clubs belong to 

the top five of their respective national championship. Thus, they are all expected to be 

qualified for the UEFA Champions League or at least for the UEFA Europa League, 

that is to say that all clubs are expected to be top-ranking in their respective national 

championship. As mentioned before in the part criteria of selection of the games (1.4), 

the qualification to European cups leads to weighty revenues for a football club.  

Therefore it would be a real shortfall for the club not to manage to qualify for a 

European cup. As the final position of the club is only known at the end of the season, 

there is much more powerful reaction of the investors towards the losses of the clubs for 

the end-season-games. Therefore the end-of-season games are much more penalized 

than the first-of-season games as for the losses.  

However, as the clubs are expected to win, the reaction of the investors towards the 

wins is not really different between the August-March and the April-June period. There 

is no difference for the win results between the two periods.  

Our results differ a little bit from those of the Palomino et al. study which found a much 

more powerful reaction of the investors for the end-of-season games regarding both 

wins and losses. Moreover their difference in magnitude is higher for the wins than for 

the losses, which can be explained by their sample made up of football clubs of 

different level. 

 

These observations are similar for losses regarding the whole period including the 

period associated to the financial crisis. Concerning the wins, the result is a little bit 

different for the whole period compared to the 2002-2012 without 2007-2009 period: 

the result of the average abnormal return for games in April-June is a little higher than 

the result of the abnormal returns for games in August-March. 

 

As for the Hypothesis H3b, the hypothesis cannot be tested because of the hypothesis 

H3a results regarding the 2002-2012 period without the 2007-2009 period. However it 
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is interesting to notice that the there is a bigger market reaction for the losses than the 

wins as for the whole period even if it is not statistically relevant. 

 

 

4.4) Assessing the surprise effect’s impact on the stock market 
 
As mentioned before, the following hypotheses are tested in the analysis: 

 

- H4a: When football clubs win, there is no surprise effect: the average 

cumulative abnormal returns (ACAR (1,3)) is higher when these clubs are 

expected to win than when they are expected to lose. 

- H4b: When football clubs lose, there is a surprise effect: the ACAR (1,3) has 

more incidence when these clubs are expected to win than when they are 

expected to lose. 

 

The table presented in the methodology part provides more details about the surprise 

effect and is in line with these two hypotheses.  
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2002-2012 period 

 

Table 9 The surprise effect impact on the famous European football clubs’ stock market 

(2002-2012) 

 

Variable EW EL

Win ACAR (1,3) 27.14 74.38

Test of normality (0.000) (0.000)

p value of Wilcoxon (0.000)*** (0.002)***

Number of observations 822 45

Draw ACAR(1,3) -30.16 110.56

Test of normality (0.000) (0.000)

p value of Wilcoxon (0.023)** (0.568)

Number of observations 233 26

Loss ACAR(1,3) -92.45 -81.70

Test of normality (0.000) (0.000)

p value of t-test (0.002) (0.000)

p value of Wilcoxon (0.000)*** (0.058)**

Number of observations 148 55

2002 - 2012

 
Table inspired by Palomino et al. (2009, p.379). This table shows the average 

cumulative abnormal returns ACAR(1,3) in basis point as for the wins, draws 

and losses. The two dummy variables EW and EL stand for the game that is 

expected to win and expected to lose respectively. The p value of Wilcoxon 

test is presented in the row underneath the ACARs. The normality tests and 

the Wilcoxon tests are available in the Appendix part. 

 

 

 

H4a: The hypothesis is rejected. Indeed the average cumulative abnormal return - 

ACAR(1,3) – of the wins is lower when the clubs are expected to win than when they 

are expected to lose. Indeed the difference between the expected-to-loss results and 

expected-to-win results is approximately 47 basis points. All of the results are 

statistically significant at the 1% level. That is why there is a surprise effect regarding 

the wins, which is not in line with the hypothesis H4a.  

 

H4b: The hypothesis cannot be confirmed. Even if the average cumulative abnormal 

return – ACAR(1,3) – of the losses is higher when the clubs are expected to win than 

when they are expected to lose, the difference is not strong enough. Indeed the 

ACAR(1,3) following a loss is -0.92% when the clubs are expected to win and -0.82% 

when the clubs are expected to lose. The results are statistically significant at the 1% 

level when it is expected to win and at the 10% level when it is expected to lose.  
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2007-2009 period 

 

 

Table 10 The surprise effect impact on the famous European football clubs’ stock 

market (2002-2012) 
 

Variable EW EL

Win ACAR (1,3) 6.24 74.61

Test of normality (0.000) (0,006)

p value of Wilcoxon (0.558) (0.260)

Number of observations 172 9

Draw ACAR(1,3) -31.67 -1.91

Test of normality (0.000) (0.811)

p value of Wilcoxon (0.215) (0,492)(1)

Number of observations 48 4

Loss ACAR(1,3) -119.53 -80.78

Test of normality (0.000) (0.096)

p value of Wilcoxon (0.000)*** (0.551)

Number of observations 28 14

2007 - 2009

 
Table inspired by Palomino et al. (2009, p.379). This table shows the average 

cumulative abnormal returns ACAR(1,3) in basis point as for the wins, draws 

and losses. The two dummy variables EW and EL stand for the game that is 

expected to win and expected to lose respectively. The p value of Wilcoxon 

test is presented in the row underneath the ACARs. (1) A t test has been 

performed instead of the Wilcoxon test, because of the p value of the test of 

normality which is close to one. The normality tests and the Wilcoxon tests 

are available in the Appendix part. 

 

H4a: The hypothesis is rejected. Not only are the results of ACAR(1,3) for the wins 

lower when the clubs are expected to win than when the clubs are expected to lose, but 

the results are also statistically insignificant in both cases.  

 

H4b: The hypothesis cannot be confirmed. Even if the results of the ACAR(1,3) for the 

losses are higher when the clubs are expected to win than when the clubs are expected 

to lose, the results is not statistically significant regarding the expected-to-loss result.  
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2002-2012 without 2007-2009 period 

 
 

Table 11 The surprise effect impact on the famous European football clubs’ stock 

market (2002-2012) 

 

Variable EW EL

Win ACAR (1,3) 32.67 74.32

Test of normality (0.000) (0.000)

p value of Wilcoxon (0.000)*** (0.007)***

Number of observations 650 36

Draw ACAR(1,3) -29.77 131.01

Test of normality (0.000) (0.000)

p value of Wilcoxon (0.054)* (0.570)

Number of observations 185 22

Loss ACAR(1,3) -86.13 -82.01

Test of normality (0.000) (0.000)

p value of Wilcoxon (0.001)*** (0.071)*

Number of observations 120 41

2002-2012 without 2007-2009

 
Table inspired by Palomino et al. (2009, p.379). This table shows the average 

cumulative abnormal returns ACAR(1,3) in basis point as for the wins, draws 

and losses. The two dummy variables EW and EL stand for the game that is 

expected to win and expected to lose respectively. The p value of Wilcoxon 

test is presented in the row underneath the ACARs. The normality tests and 

the Wilcoxon tests are available in the Appendix part. 

 

H4a: The hypothesis is rejected. The average cumulative abnormal return - 

ACAR(1,3) – of the wins is lower when the clubs are expected to win than when they 

are expected to lose. Indeed the difference between the expected-to-loss results and 

expected-to-win results is approximately 42 basis points. All of the results are 

statistically significant at the 1% level. That is why there is a surprise effect regarding 

the wins, which is not in line with the hypothesis H4a.   

 

H4b: The hypothesis cannot be confirmed. Even if the average cumulative abnormal 

return – ACAR(1,3) – of the losses is higher when the clubs are expected to win than 

when they are expected to lose, the difference is even lower compared to the 2002-

2012 results. Indeed the ACAR(1,3) following a loss is -0.86% when the clubs are 

expected to win and -0.82% when the clubs are expected to lose. The results are 

statistically significant at the 1% level when it is expected to win and at the 10% level 

when it is expected to lose.  

 

Comments about general observations   

 

The question this part is supposed to answer is the following: Does the surprise effect 

(i.e. unexpected results) impact the clubs’ share price? 

 

The hypothesis H4a is rejected for every cases (i.e. for every period). This means that 

there is a surprise effect regarding the wins result. The investors overreact to a win 
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above all when the clubs are expected to lose. This is in line with the rational 

expectation explanations, which show that “the share price reactions to game results 

reflect the fact that investors update their expectations about future cash flows” 

(Palomino et al., 2009, p.379).  

The hypothesis H4b cannot be confirmed. The investors’ reaction to a loss is not strong 

enough when the clubs are expected to win compared to when the clubs are expected to 

lose. For each period, the expected to win results is only a little bit higher in magnitude 

than the expected to loss results regarding the ACAR(1,3) following a loss. That is why 

we are unable to confirm that there is a surprise effect in that case.  

 

The results obtained for the H4a and H4b hypotheses show that there is an asymmetric 

relation between wins and losses: there is a surprise effect for the win results, and there 

is no surprise effect for the loss results. In their study Palomino et al. (2009) obtained 

findings that are different from these results. Indeed, they managed to confirm both 

hypotheses and therefore to show that there is a surprise effect for the losses whereas 

there is no surprise effect for the wins (Palomino et al., 2009, p.379).     

 

One of the possible explanations is that the sample of this study is different from the 

ones of Palomino et al. as we choose to focus only on good teams. The tables show 

that the number of the observations is strongly lower when the clubs are expected to 

lose than when they are expected to win. These numbers are not surprising at all, as 

the sample of the study is made of clubs that are high-ranking every year in their 

respective championship. That is why most of the time the clubs are expected to win. 

In order to obtain relevant results in this part, one of the possible solutions could be to 

add more clubs to the sample.  

 

 

Figure 6 Comparison of the number of observations between the part 3 and the part 4 

 

2002-2012 2007-2009 2002-2012 without 2007-20009 2002-2012 2007-2009 2002-2012 without 2007-20009

1329 275 1054 1373 278 1095

Game's impact on investor's behaviourSurprise effect impact on investor's behaviour

 
Source: own inspiration 
 

The number of observations regarding the surprise effect part is a little different from 

the game’s impact part. Indeed there are less observations as for the surprise effect’s 

part as we miss some betting odds data for a few games.   
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5) Conclusion 
 

5.1) Discussion 
 

The following figure summarizes all the hypotheses that have been tested throughout 

this research. 

 

Figure 7: Summary table  

Result of the test

H1a
AAV(1,2) are positive for both on-season and off-

season periods
Accepted

H1b
The on-season average trading volumes are higher that 

the off-season ones
Accepted

 H1c
The on-season mean volatility is higher than the off-

season one.
Accepted

H2a
Investors react positively to wins and negatively to 

defeats
Accepted

H2b
The stock market absorbs good news faster than bad 

news
Rejected

H2c Defeats have a greater impact in magnitude than wins Accepted

H3a

The games that are played at the end of the season are 

more important for investors than the games played at 

the beginning of the season

Confirmed only for the 

losses results. 

H3b

The market reaction to a defeat is different than the 

market reaction to a victory for the end-of-the-season 

games

The hypothesis cannot be 

tested

H4a

The average cumulative abnormal returns (ACAR 

(1,3)) is higher when these clubs are expected to win 

than when they are expected to lose

Rejected

H4b
The ACAR (1,3) has more influence when the clubs are

expected to win than when they are expected to lose
Cannot be accepted

Hypothesis tested

 
Source: own inspiration 
 

 

The main aim of this study is to assess the impact of the release of public information 

on the football clubs’ investors’ behavior. Our analysis was divided into four different 

parts. Each part answers to a particular question. Our contribution in this study is 

mainly about the way we choose to analyze the results. Indeed, the findings of this study 

for each part are computed and compared for three different periods. These periods are 

the following ones:  

 

- Period 1: 2002-2012 period as a whole 

- Period 2: 2007-2009 period 

- Period 3: 2002-2012 period without the 2007-2009 period 

 

We got different findings in relation to the period studied. The results of the period 1 are 

similar to the results of the period 3, but the results of the period 2 differ from the 
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results of the other periods. Indeed, the results of the period associated to the financial 

crisis (2007-2009) are not in line with our hypotheses. Moreover, the results for this 

2007-2009 period are most of the time statistically insignificant. Therefore the results of 

this period are likely to bias the results of the whole period. Consequently the most 

relevant results of this study are the results of the period 3. This observation enable us to 

provide a contribution which is that it is much more difficult to assess the investors’ 

behavior impact to the release of the public information during the financial crisis from 

2007 to 2009.  

 

We firstly wonder whether or not game results have an impact on investors’ behavior. 

During the period 3 both average volatility and average abnormal volume do have a 

positive mean of difference between the on-season and the off-season (statistically 

significant at the 10% or 5% level). Thus the results show that the reaction of the 

investors of football clubs seems to be stronger during the on-season than during the 

off-season. As mentioned before there is indeed more interesting public information for 

investors about football clubs during the on-season than during the off-season, as the 

on-season information is linked with the club’s profitability. This result is in line with 

Palomino et al. (2009) study. However, some other studies did not find any differences 

between the on and the off-season regarding the trading volume such as the study of 

Zubert et al. (2005, p.313). In this study the authors only analyze clubs from English 

Premier League.  

 

Then the second question deals with the influence of the games’ results on the stock 

market. The findings of this study show evidence that the games’ results do matter. The 

wins trigger strong positive abnormal returns whereas losses lead to strong negative 

abnormal returns. Indeed, the findings (ACAR(1,3)) amount to 63.85 basis point for a 

win, and -91.99 basis point for a loss. It is interesting to notice that the abnormal returns 

for a loss are much stronger in magnitude than the abnormal returns for a win. This is in 

line with our sample composed by teams that are expected to win. Therefore the losses 

are much more penalized than the wins. Finally we found that the football clubs’ stock 

market does not absorb good news faster than bad news. All of these results are quite 

logical. Indeed these findings show that the investors react positively to victories and 

negatively to defeats. In this study we show that there is a link between the game results 

and the financial health of the club. Indeed the more the club wins the game the more 

people will attend the game, the more TV rights the club will receive and the more 

money it will get at the end of the season as a reward for the good position of the club. 

Therefore if the club wins a game, it will improve the financial health of the club. As 

investors do really care about the financial health of their company, they will react 

positively to such an event. And vice versa the investors will react negatively to a defeat 

of the club. As for the last results of this part, this can be explained by our sample. As 

our sample is made of the most famous European clubs, then the media are likely to 

speak a lot about these clubs. Even if a defeat is more surprising for these clubs, the 

media coverage is important for both positive – i.e. victories – and negative events – i.e. 

defeats. As the investors behavior are really influenced by the public information, it is 

not surprising to observe that the football clubs stock market does not absorb good news 

faster than bad news. These results are in line with Palomino et al. (2009) study. 

However, some other studies did not manage to find that “wins in soccer increase 

returns in the stock market” (Berument et al., 2006, p.697). 
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The third question concerns the influence of the period’s season on the clubs’ 

quotations. The results show that the average abnormal returns are higher in magnitude 

for the end-of-the-season games than for the beginning-of-the-season games only when 

the clubs lose a match. As the selected clubs are expected to win, the reaction of the 

investors towards the wins is not really different between the August-March and the 

April-June period. Therefore the end-of-season games are much more penalized than 

the beginning-of-season games regarding the losses. An additional contribution of the 

findings is that the results are sometimes higher in term of magnitude compared to the 

results of previous studies such as Palomino et al. (2009). For example the study reveals 

very good results for the part of the importance of the games. The choice of the sample 

made of successful teams may explain this. Indeed, as the clubs are successful they got 

a bigger media coverage than the other clubs. Therefore there is more information about 

the loss or the win of a famous club for investors. The loss of a famous club at the end 

of the season will have particularly a big impact on the media, as it could have bad 

consequences for the famous club about its position in the championship and so it could 

be a veritable scoop. Consequently the two main reasons of the big impact of the loss of 

a famous club at the end of the season on investors’ behavior are the following: the high 

media coverage of the event and the financial consequences of this defeat for the club.   

 

The fourth and last question is about the impact of unexpected results on the stock 

market. Our results for this part are not in line with our hypotheses. Indeed the 

difference between the loss that is unexpected and the loss that is expected is not strong 

enough. Surprisingly the findings of this study show that there is a surprise effect as for 

the wins. Indeed the average abnormal returns (ACAR(1,3)) amount to 32.67 basis 

points for a win that is expected and to 74.32 basis points for win that is unexpected.   

 

To conclude, we found good results for the first three parts. Even if the results for the 

4
th

 part are not significant enough, we can still assert that public information concerning 

game results has an influence on investors’ behavior. Thus there is a correlation 

between the share price of famous European clubs and their game results. 

 

5.2) Truth criteria 
 
The truth criterion is useful to criticize the research findings, to know to which extent 

these findings are reliable. A researcher should think about the quality of his study. For 

a quantitative study he particularly has to wonder whether or not his study fulfills the 

requirements of “reliability”, “validity” (Bryman and Bell, 2011, p.157), replication and 

generalization.  

 

5.2.1) Reliability 

 

For example, a study can be considered reliable if it is for example “stable over time” 

(Bryman and Bell, 2011, p.158), that means that if the same study conducted in another 

period of time reproduces the same results. For this study, a data sampling large enough 

is selected to fulfill that criterion. Six clubs are selected over a period of ten years. Data 

for a total of 15,560 trading days, 2607 games (European games included) and 6259 

betting odds’ quotations have been collected. This sample is quite large and can be 

considered as representative of the famous European clubs. We can expect to obtain 
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similar results with a study conducted at another period of time with the same criteria of 

selection applied to the sample of clubs. 

 
5.2.2) Validity 

 

Validity “refers to the issue of whether or not an indicator […] that is devised to gauge a 

concept really measures this concept” (Bryman and Bell, 2011, p.159). The validity of 

this study is tested comparing its results to the one detailed in other previous studies. 

This work has been done in the different comments about observations within the four 

different sections of the analysis part. Moreover, different robustness checks have been 

performed, particularly using a statistical program –SPSS- as mentioned in the section 

2.3). 

 

5.2.3) Replication 

 

This study has been conducted in order to respect this criterion of replication. We 

particularly paid attention in explaining with great details the methodology used to 

conduct this study. The different studies that inspired our work are referenced so that 

the reader should be able to have his own opinion about how to lead such a study. This 

methodology is detailed in section 2), but is also mentioned throughout this paper.  

 

5.2.4) Generalization 

 

The results of a study can be generalized if the sample is representative of a population. 

The sample of this study is limited to famous European football clubs which participate 

in a regular way to major European competitions. The conclusions of this study can be 

generalized to other famous European football clubs listed on the stock exchange. Yet it 

does not seem possible for those results to be representative of other listed football 

clubs, since financial issues are not the same for them. Moreover, these results cannot 

be generalized to any other period of time, especially during jumpy stock markets 

periods. These results can be applied generally on other periods of time only if these 

jumpy periods are removed from the sample. However, we only apply an arbitrary 

criterion to remove the 2007-2009 period from the sample which is likely to lead to 

different conclusions for studies conducted on other periods. 

 

5.3) Further research 
 
 

The number of observations concerning the surprise effect is limited, which can be 

considered as a weakness for this study. It is impossible to form the four different 

categories that Palomino et al. (2009, p. 373) used in their study, as mentioned in the 

section 2.3). Indeed, the famous European clubs are almost always expected to lose in 

their national championship. That is why it should be more efficient to select a larger 

sample of clubs to study the surprise effect. This is what Palomino et al. (2009) do in 

their study, but their study is only about teams that play in the English Championship 

within a restricted period of time. Their period of study goes from the 1999-2000 season 

to the 2001-2002 season. Consequently their results are sometimes statistically 
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insignificant. It should be possible to study this impact with a larger number of 

European clubs from different championships with a broader period of time. 

 

Palomino et al. (2009, p. 376) also analyze the investors’ reactions to relegation games. 

They include in their sample small English teams which fight to avoid relegation in a 

less attractive championship. These games are also of importance at investors’ eyes, 

since relegation is synonymous with a drop in the club revenues for the next season. So 

it should be interesting to study the abnormal returns obtained for those teams and to 

compare them with the ones obtained for top European teams. The magnitude of 

negative abnormal returns at the end of the season should be maybe even more 

important than the ones obtained in that study.  

 

Brown and Hartzell, (2001) study the impact of the “non-game events” (Brown & 

Hartzell, 2001, p.15) in their research. The construction of a new stadium, the hiring of 

a new coach or of a new player can be considered as non-game events. It is possible to 

study such events in this study through an exhaustive data collection. The hiring or the 

selling of new players occurs mainly during the off-season period. Do these events 

influence the stock market? Studying the volatility and the abnormal volumes relative to 

these events could answer that question. Is the hiring of a new player considered as a 

positive event for the investors? Is the selling of a player considered as a negative event 

for investors? The average abnormal returns method can be used to answer that 

question. 

 

In that research, we analyze the quotations of European clubs that are issued from 

different championships, which are more or less popular at the European scale. Some 

championships are likely to generate more revenues for the clubs that are competing in 

through important TV rights revenues for example (Hamil & Chadwick, 2010, p.120). 

Moreover, football generates a great passion in some countries. This passion can be 

different from a country to another. These differences can lead to different investors’ 

reactions. Comparing the different market reactions from a country to another one 

concerning the release of public information for football clubs could be of interest. 
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Appendices 
 

Appendix A : Tests of Normality 
 

Tests of Normality – Abnormal Volume 

 
 

2002-2012 

 

Abnormal volume On Season 

 

Tests of Normality 

 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

AVON ,359 449 ,000 ,227 449 ,000 

 

Abnormal volume Off Season 

 

Tests of Normality 

 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

AVOFF ,391 597 ,000 ,218 597 ,000 

 

 

2007-2009 

 

Abnormal volume On Season 

 

Tests of Normality 

 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

AVON ,271 92 ,000 ,540 92 ,000 

 

 

 

Abnormal volume Off season 

 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

AVOFF ,382 123 ,000 ,355 123 ,000 
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2002-2012 without 2007-2009 
Abnormal volume On season 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

AVON ,340 357 ,000 ,323 357 ,000 

 

Abnormal volume Off season 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

AVOFF ,348 474 ,000 ,295 474 ,000 

 

 

 

 

 

Tests of Normality – Volatility 

 

2002-2012 

 

Volatility On Season 

Tests of Normality 

 Kolmogorov-Smirnova 

Statistic df Sig. 

VolatilityO

N 
,273 5448 ,000 

 

Volatility Off Season 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

VolatilityOF

F 
,296 2670 ,000 ,647 2670 ,000 

 

2007-2009 

Volatility On Season 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

VolatilityO

N 
,312 1396 ,000 ,743 1396 ,000 
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Volatility Off season 

 

 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

VolatilityOF

F 
,332 701 ,000 ,734 701 ,000 

 

 

2002-2012 without 2007-2009 

 

 

Volatility On season 

Tests of Normality 

 Kolmogorov-Smirnova 

Statistic df Sig. 

VolatilityO

N 
,273 5448 ,000 

 

Volatility Off season 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

VolatilityOF

F 
,296 2670 ,000 ,647 2670 ,000 

 

 

 

 

 

Tests of Normality – Reaction to games (all years) ACAR (1-3) 

 

2002 – 2012 

 

 

WIN 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Wi

n 
,301 270 ,000 ,733 270 ,000 
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DRAW 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Dra

w 
,301 270 ,000 ,733 270 ,000 

 

 

LOSS 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Los

s 
,289 218 ,000 ,624 218 ,000 

 

 

 

 

Tests of Normality - Reaction to Games (August-March) ACAR (1-3) 

 

2002 – 2012 

 

WIN 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Wi

n 
,331 653 ,000 ,640 653 ,000 

 

DRAW 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Dra

w 
,298 200 ,000 ,715 200 ,000 

 

LOSS 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Los

s 
,289 154 ,000 ,739 154 ,000 
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Tests of Normality – Reaction to Games (April-June) ACAR (1-3) 

 

2002 – 2012 
 

WIN 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Wi

n 
,325 232 ,000 ,640 232 ,000 

 

DRAW 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Dra

w 
,323 70 ,000 ,804 70 ,000 

 

LOSS 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Los

s 
,293 64 ,000 ,528 64 ,000 

 

 

 

 

Tests of Normality – Reaction to Games (all year) ACAR (1-3) 

 

2007 – 2009 

 

WIN 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Wi

n 
,364 183 ,000 ,514 183 ,000 

 

DRAW 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Dra

w 
,261 52 ,000 ,875 52 ,000 
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LOSS 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Los

s 
,220 43 ,000 ,921 43 ,006 

 

 

 

 

Tests of Normality – Reaction to Games (August-March) ACAR (1-3) 

 

2007 – 2009 

 

WIN 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Wi

n 
,328 131 ,000 ,689 131 ,000 

 

DRAW 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Dra

w 
,259 40 ,000 ,877 40 ,000 

 

LOSS 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Los

s 
,185 33 ,006 ,933 33 ,042 
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Tests of Normality – Reaction to Games (April-June) ACAR (1-3) 

 

2007 – 2009 

 

WIN 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Wi

n 
,433 52 ,000 ,344 52 ,000 

 

DRAW 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Dra

w 
,281 12 ,009 ,858 12 ,046 

 

LOSS 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Los

s 
,344 10 ,001 ,790 10 ,011 

 

 

 

 

Tests of Normality – Reaction to Games (all year) ACAR (1-3) 

 

2002-2012 without 2007-2009 
 

WIN 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Wi

n 
,325 702 ,000 ,671 702 ,000 

 

DRAW 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Dra

w 
,313 218 ,000 ,700 218 ,000 
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LOSS 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Los

s 
,308 175 ,000 ,600 175 ,000 

 

 

 

 

Tests of Normality – Reaction to Games (August-March) ACAR (1-3) 

 

2002-2012 without 2007-2009 

 

WIN 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Wi

n 
,335 522 ,000 ,618 522 ,000 

 

DRAW 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Dra

w 
,306 160 ,000 ,695 160 ,000 

 

LOSS 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Los

s 
,319 121 ,000 ,696 121 ,000 
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Tests of Normality – Reaction to Games (April-June)  ACAR (1-3) 

 

2002-2012 without 2007-2009 

 

WIN 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Wi

n 
,300 180 ,000 ,801 180 ,000 

 

DRAW 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Dra

w 
,334 58 ,000 ,788 58 ,000 

 

LOSS 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

ACAR1_3Los

s 
,304 54 ,000 ,488 54 ,000 

 

 

 

 

Tests of Normality – Surprise effect  ACAR (1-3) 

 

2002-2012 

 

 

 

WIN_Expected to win 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

WinEW ,288 822 ,000 ,675 822 ,000 

 

WIN_Expected to lose 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

WinEL ,286 45 ,000 ,885 45 ,000 
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DRAW_Expected to Win 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

DrawEW ,303 233 ,000 ,749 233 ,000 

 

 

DRAW_Expected to lose 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

DrawEL ,369 26 ,000 ,516 26 ,000 

 

LOSS_Expected to win 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

LossEW ,329 155 ,000 ,587 155 ,000 

 

LOSS_Expected to loss 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

LossEL ,272 57 ,000 ,861 57 ,000 

 

 

 

 

Tests of Normality – Surprise effect  ACAR (1-3) 

 

2007-2009 

 

 

WIN_Expected to win 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

WinEW ,313 172 ,000 ,592 172 ,000 

 

WIN_Expected to lose 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

WinEL ,412 9 ,000 ,751 9 ,006 
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DRAW_Expected to Win 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

DrawEW ,353 48 ,000 ,753 48 ,000 

 

DRAW_Expected to lose 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

DrawEL ,245 4 . ,965 4 ,811 

 

LOSS_Expected to win 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

LossEW ,229 29 ,000 ,747 29 ,000 

 

LOSS_Expected to loss 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

LossEL ,310 14 ,001 ,895 14 ,096 

 

 

 

Tests of Normality – Surprise effect  ACAR (1-3) 

 

2002-2012 without 2007-2009 

 

 

 

WIN_Expected to win 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

WinEW ,287 650 ,000 ,699 650 ,000 

 

WIN_Expected to lose 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

WinEL ,259 36 ,000 ,911 36 ,007 
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DRAW_Expected to Win 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

DrawEW ,284 185 ,000 ,779 185 ,000 

 

DRAW_Expected to lose 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

DrawEL ,401 22 ,000 ,516 22 ,000 

 

LOSS_Expected to win 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

LossEW ,346 126 ,000 ,562 126 ,000 

 

LOSS_Expected to loss 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

LossEL ,260 43 ,000 ,840 43 ,000 
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Appendix B : Wilcoxon tests 
 

Wilcoxon test – Abnormal Volume 

 

2002 - 2012 

 

Abnormal volume Off season 

 
Abnormal volume On season 

 
Mean of difference between the On season and the off season abnormal volume 
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2007 – 2009 

Abnormal volume Off season 

 
Abnormal volume On season 

 
Mean of difference between the On season and the off season abnormal volume 

 
 

 

2002-2012 without 2007-2009 
 

Abnormal volume Off season 
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Abnormal volume On season 

 
Mean of difference between the On season and the off season abnormal volume 

 
 

Wilcoxon test– Volatility 

 

2002-2012 

 
2007-2009 
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2002-2012 without 2007-2009 

 
 

 

Wilcoxon Test – Reaction to games (all year)  

ACAR (1-3) 

2002 – 2012 
 

 

WIN 

 
DRAW 

 
LOSS 
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Wilcoxon Test – Reaction to Games (August-March)  

ACAR (1-3) 

2002 – 2012 

 

WIN 

 
DRAW 

 
LOSS 

 
 

 

Wilcoxon Test – Reaction to Games (April-June)  

ACAR (1-3) 

2002 – 2012 

 

WIN 
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DRAW 

 
LOSS 

 
 

 

Wilcoxon Test – Reaction to Games (all year)  

ACAR (1-3) 

2007 – 2009 

 

WIN 

 
DRAW 
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LOSS 

 
 

 

Wilcoxon Test – Reaction to Games (August-March)  

ACAR (1-3) 

2007 – 2009 
 

WIN 

 
DRAW 

 
LOSS 
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Wilcoxon Test – Reaction to Games (April-June)  

ACAR (1-3) 

2007 – 2009 

 

WIN 

 
DRAW 

 
LOSS 

 
 

 

Wilcoxon Test – Reaction to Games (all year)  

ACAR (1-3) 

2002-2012 without 2007-2009 
 

WIN 
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DRAW 

 
LOSS 

 
 

 

Wilcoxon Test – Reaction to Games (August-March)  

ACAR (1-3) 

2002-2012 without 2007-2009 

 

WIN 

 
DRAW 
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LOSS 

 
 

 

Wilcoxon Test – Reaction to Games (April-June)  

ACAR (1-3) 

2002-2012 without 2007-2009 

 

WIN 

 
DRAW 

 
LOSS 
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Wilcoxon Test – Surprise Effect   

ACAR (1-3) 

2002-2012 

 

 

WIN_Expected to win 

 
WIN_Expected to lose 

 
DRAW_Expected to Win 

 
 

DRAW_Expected to lose 
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LOSS_Expected to win 

 
LOSS_Expected to loss 

 
 

 

Wilcoxon Test – Surprise effect   

ACAR (1-3) 

2007-2009 

 

 

 

WIN_Expected to win 

 
WIN_Expected to lose 
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DRAW_Expected to Win 

 
DRAW_Expected to lose 

 
LOSS_Expected to win 

 
LOSS_Expected to loss 
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Wilcoxon Test – Surprise effect   

ACAR (1-3) 

2002-2012 without 2007-2009 

 

 

 

WIN_Expected to win 

 
WIN_Expected to lose 

 
DRAW_Expected to Win 

 
DRAW_Expected to lose 
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LOSS_Expected to win 

 
LOSS_Expected to loss 

 

 
 

 

 

 

 

 

 


