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ABSTRACT

Football is a widely accepted and loved sport followed passionately by millions worldwide.
Football appeals to large audiences, with football fans and players establishing social bonds
through its universal language that transcends cultural and language barriers. Football clubs are
the organisations that keep all these groups together and organise sports activities. There are
hundreds of thousands of football clubs in the world. AFC Ajax has been one of the most well-
established clubs in Europe with a history of more than a hundred years since its establishment.
With the industrialisation of football, AFC Ajax club has prepared itself for the future by taking its
place not only in the football it plays but also in the capital markets, to be more effective in the
developing football market and to become an economic sector. In this context, AFC Ajax started
to be traded on the Euronext Amsterdam stock exchange on 17 May 1998. Since this date, the
club has attracted the attention of not only its fans or football enthusiasts with its football but
also investors worldwide with its position in the capital markets. In this study, the relationship
between the results of all matches of the AFC Ajax team, including league, UEFA Champions
League and friendly matches, between 02 August 2013 and 24 April 2024, and AFC Ajax stock
prices was found worth analysing and the relationship between the data was tested with the
logistic regression analysis method. Analysis results show that; AFC Ajax investors react quickly
when the team wins a match. It has been determined that the team winning a match is
significantly related to the increase in the stock price, and the probability of a stock increase, if
the team wins a match, is 78.2% higher than the probability of a stock price increase if the team
does not win a match. There was no increase in the stock price during periods when the team
lost a match.

Keywords: AFC Ajax, Euronext Amsterdam Stock Exchange, logistic regression.
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INTRODUCTION

Football has turned into a global show business with millions of dollars invested, fans and economic volume.
The football industry continues to industrialize. This situation paved the way for the clubs to be incorporated.
Especially large football clubs prefer incorporation to have a more effective position in the market.
Incorporated sports clubs are taking their place on the stock exchanges, and sports club shares are rapidly
becoming among the most traded stocks on the stock exchange. Moreover, this contributes to portfolio
diversification not only for team fans but also for all investors. Many professional football clubs around the
world have shares traded on the stock exchange. Football clubs are traded in capital markets to be more
effective in the developing football market and/or to provide lower-cost funds in the long term. One of these

football clubs is AFC Ajax NV (AJAX).

AFC Ajax, a professional Dutch football club based in Amsterdam, was founded in Amsterdam on 18 March
1900 by Floris Stempel, Carel Reeser and Johan Dade. The origin of the team name comes from Aias (Tzetzes,
2015:41). In addition to the widespread view that Ajax adds artistic value to football, there is a concept called
the Ajax model in football. The club's facility, "De Toekomst", meaning the future, is located on an area of 14
hectares with nine football fields, an indoor field, a reserve and youth team stadium, and 14 dressing rooms.
The facility includes an athlete R&D centre, a gym, and a building containing management and administrative
affairs (Ajax, 2024). According to the International Federation of Football History and Statistics (IFFHS), Ajax is
the seventh most successful club of the 20th century (IFFHS, 2009). Again, Ajax was in the top eight in the IFFHS

(2024) list of the best teams in the world.

For football clubs to play an active role in the football market, they need to get a larger share of the
competitive market. One way to get the maximum share is to enable clubs to access low-cost funds in the long
term. For this reason, football clubs started to enter the capital markets (Aksar, 2005: 219). AFC Ajax N.V. has
been traded on the Euronext Amsterdam stock exchange since 1998. Euronext exchange is a unique
marketplace connecting seven European economies: Amsterdam, Brussels, Dublin, Lisbon, London, Oslo and
Paris. Euronext is a holding established in 2000 by the coming together of the Amsterdam, Paris and Brussels

Stock Exchanges, within the framework of Dutch laws (Keskin, 2021: 392).

According to the efficient market hypothesis, all positive or negative information about the market is evaluated
by investors and reflected in investments. On the contrary, investors may occasionally make irrational decisions
and deviate from the markets, causing assets to be mispriced (Statman, 1999: 18-27). Regarding the impact of
events that change the mood of investors on the asset pricing process; Kamstra et al. (2000: 1005-1011) and
Keskin (2024a; 2024b) stated in their studies that events affecting the social and personal psychological states
of investors cause deviations in stock prices. (Hirt et al., 1992) found in their studies that there is a linear
relationship between the success of football teams and the personal performances of individuals developed by
empathizing with their teams. Additionally, investors can act with their emotions in their investment decisions

depending on the success of football teams.
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In this study, AFC Ajax N.V. is aimed to measure whether changes in stock price movements are related to
financial effects or emotional factors. At this stage, the effect of AFC Ajax football team's UEFA Champions
League, Dutch Eredivisie, Dutch KNVB Beker, UEFA Europa League, UEFA Europa League Qualifying and Club
Friendly competition results on stock returns was examined in the 2013-2024 period. The study is structured in
four parts. The second section includes literature research, the third section includes econometric analysis, and

the last section includes the results and evaluation section.

LITERATURE RESEARCH

The literature study was examined in two parts. While the first section includes studies on the AFC Ajax football

team, the second section includes studies examining the relations between football clubs and the stock market.

Study Literature Examples of AFC Ajax Football Team

Many studies about the AFC Ajax team are available in the literature. Some of these studies are as follows:
Stokvis (2008), in the study covering the period 1994-2002, conducted a case study on events such as the

transfer of foreign players, away matches and the appointment of a new coach regarding the AFC Ajax club.

In their study, Kerr et al. (2011) used the chi-square test in their survey on Ajax fan loyalty. Four elements came
to the fore regarding team loyalty. The first is the team's reputation, the second is; The presence of certain

players and finally the team's success and the identity of the club also have a significant impact.

In the study by Janior (2014), the contributions of planning, economics, marketing and finance to the field of
sports, along with sports performance, were discussed. Three success stories of Europe-FC Barcelona;
Portuguese Sports Club; and AFC Ajax from the Netherlands were examined in this context. It has been
concluded that organisational culture contributes to development, creation, and sports performance.
Whitehead (2014), in this study, the share price reaction to player transfers in Europe in the 2012-2013 season
was tested with an event study on 23 teams, including Ajax. A correlation between the data could not be

proven.

Van Der Meij et al. (2015) measured the fanatic behaviour of fans using experimental methods in a laboratory
environment. They conclude that fans' aggression increases when the match result is perceived as unfair. In
their study, Murgea and Schank (2016) tested the relationship between club share price returns and match
results of Dortmund (Germany), AFC Ajax (Holland), Lazio (Italy) and SL Benfica (Portugal) teams in the 2006-
2016 period with the Ordinary Least Squares regression model. It has been concluded that investors cannot

separate their love for the football club from their investments.

In their study, Firildak and Akin (2020) examined the financial situation and entrepreneurial strategies of Ajax
and three clubs in total in the period covering the years 2010-2020, with the help of secondary data using
mathematical analysis techniques. As a result, it has been found that the transfer income of players coming

from the infrastructure benefits the clubs examined.
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The focus of studies on the AFC Ajax club in the literature is especially on the club organization, culture,

management, football rules, football game standards, game technical features and fandom.

Studies on Relationships Between Football Clubs and the Stock Exchange

The study on football clubs and their stock values is given in Table 1.

Tablo 1. Performances of Football Clubs Traded on The Stock Exchange

Author

Subject

Data Set Period

Method

Result

Ashton et al.
(2003)

Analysis of evidence
of national sporting
success on the
London Stock
Exchange.

England Clubs
and London Stock
Exchange
1984-2002

Event study

There is a positive
relationship between the
matches of English teams

and the London Stock
Exchange FTSE 100 index.

Edmans et.al.
(2007)

The relationship

between match

results and stock
returns.

World Cup European
Championship,
America and Asia
Cup
1973-2002

GARCH

It has been determined that
there is a correlation
between post-match losses
and gains.

Aygoren et. al.
(2008)

The extent to which
investors are affected
by the results of
football matches.

Istanbul Stock
Exchange
(iMKB)
2001-2007

Event study

It has been concluded that
Turkish investors are
affected by the results of
football matches.

Palomino et.al.
(2009)

British football
betting, investor
sentiment and stock
returns.

16 English Clubs
1999-2002

Performance
analysis

According to the evolution
of stock bets, it is concluded
that losses have a more
intense negative impact on
stock returns.

Bernile &
Lyandres (2011)

It is understanding
investor sentiment in
football.

Football matches in
World and European
cups
2000-2006

Regression
analysis

Some investors experience
losses due to their overly
optimistic attitudes. In
addition, it does not affect
stock prices before the
match.

Koyll et al. (2017)

Evaluation of wins
and losses in the
games on BIST.

Borsa Istanbul
GS Sports Club
2012-2016

ANOVA

It was determined that there
was a 78.43% relationship
between sports activities

and the team's stock market
share value movements.

Ozdurak & Ulusoy
(2020)

Turkish Football
League and its
earnings.

Tirkiye
2011-2012

RCH
GARCH

They determined that
unexpected earnings have a
significant impact on stock

returns.

Sénmez (2023)

Financial
performance of
football clubs listed
on BIST.

Borsa Istanbul
2017 -2021

MABAC

The performance of football
teams traded on BIST100
was evaluated and the
teams were ranked.

Kanish & Gl
(2024)

Footballer
The effect of
transfers on stock
prices in BIST.

Borsa Istanbul
2022-2023

Event study

There are extraordinary
returns in the stocks of
Turkish football clubs after
the transfer.

When the studies in the literature are examined, club performances, the effects of football player transfers on
stock prices and the effects of football-related media news on stock prices are discussed. In addition, the event
study method was generally used in the studies. In this study, using the logistic regression analysis method, the

matches played by the AFC Ajax team and the club share values on the Euronext Amsterdam stock exchange
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determine the level of relationship between the Ajax club and the fact that no specific study has been

conducted for the Ajax club, which differentiates this study from the literature.

DATA and METHODOLOGY

In the study, the dates and result information of all matches played by AFC Ajax football club between 02
August 2013 and 24 April 2024 were compiled from the AFC Ajax football club's official website and are
included in Annex 1. In addition, stock market data of AFC Ajax football club was obtained from Euronext
Amsterdam stock exchange. SPSS 21.0 software was used to analyze the data. Stock prices are categorized as 0
and 1, falling or rising. Logistic regression analysis was used in the relationship between match results and
match type with the rise and fall of stocks. Binary categorization of independent variables is arranged and given

in the findings section.

EMPIRICAL FINDINGS

In the logistic regression analysis, extreme values were first found and removed from the data. The standard
(enter) method was used as the method, and -2LL, Cox & Snell (1989) R? and Nagelkerke (1991) R?, Hosmer &
Lemeshow (1997), Omnibus tests were used for the fit index and explained variance ratios, Wald test was used

to determine the contribution of independent variables and each Exponential logistic regression coefficient

(Exp3) was used for the odds ratio of a variable.

-2LL (-2log likelihood), which is used as the fit index, calculates the basic measure of how well the maximum
likelihood estimate indicates a fit with the likelihood value, which is similar to the sum of squares in multiple
regression. Theoretically, when -2LL = 0, the likelihood is equal to 1, but model fit can be tested with the help

of -2LL differences obtained when adding and removing variables in the model.

Cox&Snell R? and Nagelkerke R? indicate the amount of variance explained by the logistic model, with 1
indicating perfect model fit. Since Cox&Snell R? never reaches unity and is not easy to interpret, the Nagelkerke

R2 value is taken into account and this value is expected to be higher than the Cox&Snell R? value.

Although the Hosmer & Lemeshow test, which is used to test the fit of the logistic regression model as a whole,
is mostly used in cases where continuous variables are independent variables and in small samples, it was also
taken into account in this study. Since the independent variables are binary in this study, the Omnibus test was
taken into account, and the Omnibus test calculates the chi-square statistic in three stages, namely step, block
and model, and represents the difference between the initial model, which includes only the constant term,

and the intended model.

Wald statistics, which is used to determine the contribution of each variable to the model, allows determining
whether the [ coefficient of the predictive variables is significantly different from zero, similar to the t-test in

linear regression.
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The exponential logistic coefficient (ExpP) used for the odds ratio of each variable expresses the odds ratio
calculated for each variable. If the value is greater than 1, the odds ratio for the probability of the event
occurring or occurring increases with the increase in the predictor variable. When this ratio is subtracted from
1 and multiplied by 100 (100*[1- Exp[3]), the ratio of the probability of occurrence to the probability of not
occurring is obtained. Since the independent and dependent variables in this study are categorical and the
categories are binary, the ratio of the probability of occurrence to the probability of not occurring was taken

into account in interpreting the results.

Before logistic regression, extreme values and stock change situations were examined. Table 2 shows the

extreme value test results in stock changes.

Tablo 2. Extreme Value Control

Standardized error Number of samples %
0i with |1] 302 62,0
[1] with|2] 181 37,2

[2| with|3] 4 0,8
>|3| - 0,0

According to Table 2, the standardized error in 487 samples was |2| with |3]| 1 sample was identified, and
these samples were excluded from the analysis and the analysis continued with 483 data. Table 3 shows the

number of stock rises and falls, numbers and percentages related to match results.

Table 3. Distribution of Stock Prices

Variable Movement n %
Share price Increased 187 38,7
Fell down 296 61,3
Match result Win 298 61,7
Tie 104 21,5
Defeat 81 16,8
Match type League 301 62,3
Cup 31 6,4
International 115 23,8

Special 36 7,5

There was an increase of 38.7% in the stock's 483-day movement and a decrease of 61.3%. 61.7% of the
matches ended in victory for Ajax, 21.5% in a draw and 16.8% in defeat. 62.3% of the matches are league
matches, 6.4% are cup matches, 23.8% are international matches, and 7.5% are friendly (special) matches.

Table 4 shows the iteration history for the initial model.

Tablo 4. Initial Model Iteration Story

-2Log Likelihood Coefficients
Iterasyon (-2LL) Stable
Step O 1 644,776 -0,451
2 644,769 -0,459
3 644,769 -0,459
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According to Table 4, it can be seen that the -2LL value is far from 0 and quite high in the model where only the
constant term is included. With the introduction of predictor variables into the model, a decrease in the -2LL
value, in other words, improvements in model-data fit, is expected. Table 5 shows the first classification status

obtained as a result of the analysis.

Tablo 5. Initial Classification Status

Predicted situation Correct
Real / Observed situation Increased Fell down Classification
Percentage
Share price increased 0 187 0
Share price fell 0 296 100,0
Percentage of total correct classification 61,3

In Table 5, in line with the first classification results, in which only the constant term is included (without
independent variables), none of the share price increases and 100% of the share price decreases are classified
correctly; It is seen that the overall correct classification is 61.3% in the model that does not include

independent variables.
Table 6 shows the variables included in the initial model (equation).

Tablo 6. Variables Included in The Initial Model

Step 0 B Standard Error Wald sd p Exp (B)
Stable 0,459 0,093 24,171 1 0,000 1,583

According to Table 6, in the baseline model where only the constant term is included, the odds ratio (Exp) was
found to be 1.583, and it is statistically significant with a Wald statistic of 24.171 (p<0.05). The significance of
the Wald statistic in the absence of independent variables indicates that other variables have an impact on the
stock price increase, which is understandable given market conditions. On the other hand, it is determined that
the probability of a stock price increase, due to other variables, is 58.3% higher than the probability of a stock
price increase without other variables (ODDS=[1-1.583]*100=-36.8%). This ratio suggests that other variables

do not sufficiently explain the increase in the stock price.

Table 7 shows chi-square test statistics regarding which variables that were not included in the initial model

should be excluded from the model or which should be included in the model.

Tablo 7. Variables Not Included in The Initial Model

Step 0 Skor sd p

Match result (Win=0, Others=1) 14,222 1 0,000
Match result (Draw=0, Others=1) 2,726 1 0,099
Match result (Loss=0, Others=1) 9,551 1 0,002
Match type (League=0; Others=1) 0,446 1 0,504
Match type (Cup=0; Others=1) 3,635 1 0,057
Match type (International=0; Others=1) 0,295 1 0,587
Match type (Private=0; Others=1) 0,111 1 0,739
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According to Table 7, when the chi-square test statistics regarding which variables should be added to the
model are examined, it is seen that the scores for the variables of loss (p<0.05) (Loss=0; Others=1), and victory
(Win=0; Others=1) are statistically significant. It was found to be significantly significant (p<0.05). Accordingly,
win and loss variables can be included in the model but league, cup, international matches and special matches
variables should be excluded from the model as they will not contribute. Table 8 shows the iteration history in

the second model (the model in which independent variables are included).

Tablo 8. Iteration Story for the Situation Where Independent Variables Enter The Model

-2Log Likelihood

Iterasyon (-2LL)
Step 1 1 628,937
2 628,937
3 628,692
4 628,692

According to Table 8, it is seen that the -2LL value, which was 644.769 in the initial model, decreased to
628.692 in the model where predictive variables were included. The resulting -2LL difference (644.769 - 16.769

=81.562) is examined in Table 10. Table 9 shows the Ombinbus test results regarding the model coefficients.

Tablo 9. Omnibus Test of Model Coefficients

Step X2 sd p
1 Step 16,077 2 0,000
Block 16,077 2 0,000
Model 16,077 2 0,000

According to Table 8, there is no difference between the initial model in which only the constant term is
included and the model in which independent variables are included. It is seen that the null hypothesis is
rejected (X?=16.077; p<0.05) and the relationship between the independent variables and the dependent

variable is supported. Table 10 shows the summary of the results of the model.

Tablo 10. Summary of Intended Model
Step -2LL Cox&Snell R? Nagelkerke R? Hosmer & Lemeshow X?%(p)
1 628,692 0,033 0,044 0,000 (1,000)

According to the Cox&Snell R? value in Table 9, when the independent variables were included in the analysis, it
was determined that approximately 4% of the variance in the stock price increase (Nagelkerke R? =0.044) was
explained and the Nagelkerke R? (0.044) value was higher than the Cox&Snell R? (0.033) value. According to the
Hosmer & Lemeshow value, it was determined that the model-data fit was sufficient (p>0.05). Table 11 shows

the coefficient estimates of the variables in the model.

Tablo 11. Variable Coefficient Estimates

%95CI
B SH Wald sd p Exp (B) Lower Top
Stepl Win 0,578 0,241 5,761 1 0,016 1,782 1,112 2,856
Defeat -0,417 0,336 1,533 1 0,216 0,659 0,341 1,275
0,605 0,356 2,889 1 0,089 1,831
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According to Table 10; It was determined that the team winning the match was significantly associated with the increase in
the stock price (Wald=5.761; p<0.05) and that the probability of the stock price increase if the team won the match was
78.2% higher than the probability of the stock price increase if the team did not win the match (ODDS=[1-
1.782]*100=78.2%). This rate varies between 11.2% and 185.6% within the 95% confidence interval.

It was determined that there was no relationship between the team losing a match and the increase in stock price

(Wald=1.53; p>0.05).

CONCLUSION and DISCUSSION

Football is one of the universal languages of the world and it attracts people all over the world and brings them
together on the same platform. With the right to freedom of transfer for football players in 1995, football has
become a global sector where the free movement of capital is possible. Football has become one of the rare
sectors where consumer behaviour can be observed. In a billion-dollar market, it has become mandatory for
clubs to be managed with a corporate management approach. Before football achieved such growth, clubs

operating as associations entered the process of incorporation.

The success of football teams is not only dependent on their sporting performance; their stock market
performance is also quite significant. Due to the football clubs generating their economy, both fans and
investors develop positive expectations towards these clubs, both in terms of sports and finance. It can be
expected that financially successful football teams will also be more successful in sporting terms. Conversely, it
can also be expected that investors will invest in teams that are strong in sporting terms. In this context, AFC
Ajax Amsterdam, which is ranked as the seventh most successful club of the 20th century by the International
Federation of Football History and Statistics and is closely followed worldwide due to its unique model, is also
closely monitored by investors. Since 1998, AFC Ajax has been traded on the Euronext Amsterdam stock
exchange and is listed among the top 100 companies in the Netherlands, making it the subject of this study.
The article aims to measure whether the changes in the stock price movements of AFC Ajax N.V. are related to
financial effects or emotional factors. The study has shown that there is a significant relationship between AFC
Ajax winning matches and an increase in the club's stock price. It has been concluded that the probability of a
stock price increase is 78.2% higher when the team wins a match compared to when it does not win.
Additionally, no relationship was found between AFC Ajax losing matches and an increase in the stock price.
This study, despite differences in subject, method, stock exchange, and club, shows similarities with the results
of studies by Aygéren et al. (2008), Murgea and Schank (2016), and Keskin et al. (2017). However, different
results were obtained compared to the studies by Palomino et al. (2009) on an English club and Whitehead

(2014). The primary reason for this is considered to be the differences in the criteria examined.

SUGGESTIONS

When the findings of the study are evaluated; Not all Dutch football clubs are listed on the Euronext

Amsterdam stock exchange. Increasing the number of football clubs listed on the stock exchanges is important
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to spread the competition between clubs to the general public. Of course, this is a general recommendation

that can be valid not only in the Netherlands but also in football clubs of other countries.

Investment decisions, especially when it comes to football clubs, can involve complex decision mechanisms. In
this area, since investors have difficulty separating their love for the football club from their investments, it is
suggested that investments can be made partly based on emotions, and portfolio management consultancies

may be useful in this regard.

LIMITATIONS and FUTURE RESEARCH

Among future studies; It is anticipated that studies will contribute to the literature by addressing multiple
topics at the same time, such as different leagues, teams, seasons, transfers and social media news, fan
psychology or the impact of different sports disciplines on the value of clubs in the stock markets. Among the
limitations of this study is that cultural habits, sociological structures and other elements that may cause

investors to make irrational investment decisions were not evaluated in the study.
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