
 

Supervisor: Roel van Veldhuizen 

 

The Effect of Expected Outcome on Attendance 

Evidence from Swedish Allsvenskan 

 

 

by 

Ismael Hallbäck and Johannes Reuter 

May 2021 

 

Master’s Programme in Economics 

 

 

 

 

 

 

 





 

 i 

 

Abstract 

Live attendance at sports events is important for individual teams as well as for the broader 

community of a sport. The amount of uncertainty about the outcome of a game is considered a 

crucial determinant of game attendance. This study examines how fans’ expectation about 

game outcome affects game attendance in Swedish Allsvenskan. The empirical analysis is 

guided by a behavioural model of the decision to attend sports events. Using a fixed effects 

estimator, we find that fans show a preference for games with little uncertainty. This can be 

explained by reference-dependent preferences and loss aversion. 

Keywords: prospect theory, attendance demand, football, uncertainty of outcome hypothesis 
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1 Introduction  

The audience is of great importance for sports events, both for the individual team and for the 

sport at large. For a team, it is vital for the matchday revenue that many people attend. For the 

community around the sport, a high attendance raises welfare. Fans are offered a package, 

which includes an audience that is chanting, booing, and creating an atmosphere in the 

stadium. High attendance is also important for external parties, such as TV broadcasters and 

sponsors. Thus, it is important to understand how game attendance is determined. Moreover, 

an essential feature of all sports events is that the outcome is not established beforehand. 

When the probabilities of the possible outcomes are known, fans’ choice between attending 

and not attending a game is a decision made at risk. This makes fans’ attendance decisions 

interesting to analyse from an economic point of view. 

The uncertainty of outcome hypothesis (UOH) established by Simon Rottenberg (1956) is the 

first attempt to explain how attendance demand works. Rottenberg (1956) states ‘That is to 

say, the "tighter" the competition, the larger the attendance.’ (Rottenberg, 1956, Footnote 

p.246). and ‘uncertainty of outcome is necessary if the consumer is to be willing to pay 

admission to the game’ (Rottenberg, 1956, p.246). Neale (1964) continues on these lines and 

coins the term “Lewis-Schmeling paradox”, saying that unlike a firm where the optimum is to 

hold monopoly power, Joe Lewis, the heavyweight champion in boxing could only make 

money because he had a good opponent in Max Schmeling. Although the statements provide 

a clear intuition, they have little connection with formal economic theory. 

Recently, Coates, Humphreys, and Zhou (2014) have developed a behavioural model of the 

decision to attend sports events. They try to capture fans’ actual thoughts and behaviour and 

not the choice a rational individual should make. The model builds on ideas from Prospect 

Theory by Kahneman and Tversky (1979), in particular the concept of reference-dependence, 

which means that utilities are evaluated relative to a reference point and not as final welfare. 

The model predicts the UOH, as well as several other explanations for attendance demand. 

For example, that fans show preferences opposite to the UOH. That is, fans prefer games with 

little uncertainty over games with a lot of uncertainty. 
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Empirical research covers many of the factors that influence game attendance, but the main 

focus is on the UOH. In the research, uncertainty is understood in terms of fans’ expectations 

about the outcome. A game is uncertain if fans have expectations that are very close for two 

or more of the possible outcomes. However, the results of recent studies on the UOH are 

mixed and mainly cover US sports. Thus, there is a need for more research on attendance 

demand. 

The purpose of this study is to contribute to the research by investigating football in Sweden, 

in particular the highest division for men, Swedish Allsvenskan. To the best of our knowledge, 

there is no published study on this topic. European football is interesting to focus on as it has 

a different institutional background than most US sports. The research question is ‘what is the 

effect of the expected outcome on attendance for football games?’ 

We answer the research question using betting data from Svenska Spel and attendance data 

from Svenska Fotbollsförbundet. The answer should be guided by economic theory. So, the 

first step is to model fans’ decision process and link it to observed game attendance. The next 

step is to get a broader understanding of attendance demand and to develop an estimation 

strategy that has a clear connection to economic theory. The theoretical foundation, as well as 

the estimation strategy, are based on Coates, Humphreys, and Zhou (2014). In practice, we 

test whether game attendance is influenced by the winning probability of the team on who’s 

stadium the game takes place. Moreover, we test if there is a positive or a negative 

relationship, alternatively, a convex or a concave relationship. Our results could be important 

to further understand how game attendance is determined. Especially, they can provide an 

explanation that is firmly grounded in economic theory about decision-making under risk. 

Our paper is structured as follows; the next section describes the institutional background of 

Swedish Allsvenskan. Section 3 focuses on theory and presents a model of the decision to 

attend sports events. Section 4 contains a literature review of the research on game 

attendance. Section 5 and 6 describe the estimation strategy and the data set, respectively. 

Section 7 reports the results, sensitivity analysis, and robustness checks. Discussion is given 

in section 8 and section 9 concludes. 
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2 Swedish Allsvenskan 

This section describes the institutional background of Swedish Allsvenskan. A concise 

description helps to give a clear and exact answer to the research question ‘what is the effect 

of the expected outcome on attendance for football games?’ 

Swedish football follows a structure that is common across Europe. The organisation Svenska 

Fotbollsförbudent (SvFF) is an elected body and one of its main responsibilities is the national 

league. This is a tiered league with promotion and relegation between divisions. One special 

feature of Swedish football is that the ownership of teams follows the so-called ’51-per cent 

rule’. This is the requirement that at least 51% of the shares are owned by members and not 

by commercial interests (SVT, 22 May 2013). 

Allsvenskan is the highest division in the Swedish football league for men. It consists of 16 

teams and is a double round-robin tournament. This means that the teams play against each 

other twice; one game at home and one game away (Allsvenskan, 2021). For winning a game 

they receive 3 points, for a draw they receive 1 point, and if they lose, they receive 0 points 

(Svenska fotbollsförbundet, 2021, p.9). When the season ends, the team with the most points 

wins the league. The two teams with the fewest points are relegated to the second-highest 

division, while the team finishing third to last plays a qualification match against the third-

best team in the second-highest division (Svenska fotbollsförbundet, 2021, p.11). 

The structure of Allsvenskan results in a very open league. Teams have no exclusive right to 

geographic areas. For example, there are three teams from Stockholm that play in the season 

2021; AIK, Djurgårdens IF, and Hammarby IF. On the other hand, there are no geographic 

areas that are guaranteed to be represented in the league. For example, until 2017 there was no 

team from Uppsala, which is Sweden’s fourth-largest urban area. 

In conclusion, Swedish Allsvenskan is characterised by its administrative structure and the 

format of the competition. This type of structure seems to be favourable for a strong supporter 

culture. Moreover, there is the prerequisite for high competition across the league; the best 

teams aim to win, and the worst teams fight to stay in.  
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3 Behavioural Model for the Decision to 

Attend Sports Events 

This section summarises the insights derived from the behavioural model developed by 

Coates, Humphreys, and Zhou (2014). The model is highly relevant as it makes predictions 

related to the research question ‘what is the effect of the expected outcome on attendance for 

football games?’ Before explaining the theoretical results, the section gives a brief description 

of the model and the economic theory on which it builds. 

3.1  Theoretical Background 

In the influential paper “Prospect Theory: An Analysis of Decision under Risk” (1979), 

Kahneman and Tversky criticise Expected Utility Theory. Although based on rational choice, 

Expected Utility Theory is not always consistent with real-world behaviour. As a solution, 

Kahneman and Tversky (1979) introduce an alternative model which they call Prospect 

Theory. One important component of Prospect Theory is reference dependence. This means 

that outcomes are not evaluated as final welfare, but instead measured relative to a reference 

point and then coded as gains or losses relative to this reference point. The model also 

introduces the notion of loss-aversion, meaning that losses feel worse than same-sized gains. 

By focusing on reference-dependent preferences, Koszegi and Rabin (2006) create a more 

generally applicable model based on Prospect Theory. Firstly, the reference point is 

determined within the model. Unlike earlier work, where the reference point is some status-

quo, the reference point is based on rational expectations of future outcomes. Secondly, the 

model incorporates decision-making under certainty. Individuals evaluate outcomes in two 

ways and overall utility consists of two separate parts. Consumption utility is the outcome-

based utility that a rational individual would base their decision on. Gain-loss utility is the 

utility due to the sensation of gain or loss relative to the reference point. In the context of 

sports, one of the most important applications of this model is by Card and Dahl (2011), in 

which they connect domestic violence with the outcome of National Football League games. 

The same framework is later used by Coates, Humphreys, and Zhou (2014) to analyse 

attendance demand for Major League Baseball. 
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3.2 The Model 

The analysis in this study is based on the behavioural model of fans’ decision to attend sports 

events, developed by Coates, Humphreys, and Zhou (2014). This model is useful for 

analysing game attendance in sporting events as it incorporates behavioural economic 

concepts and has a connection to the observed attendance. The model is developed for 

baseball, which differs from football as games cannot end in a draw. However, the model can 

still be applied to football if the expectation of a draw does not influence fans’ decision to 

attend a game. 

The individuals in the model are sports fans, and they evaluate the risky option of attending a 

game that their team plays in the home stadium. A game has two outcomes; either the home 

team wins or loses, which are denoted y = 1 and y = 0, respectively. The expectation of the 

game outcome is the probability that the home team wins: E[y = 1] = p. This is common 

knowledge among fans. In addition, the utility of individuals is based on reference-dependent 

preferences. One part of fans’ utility is consumption utility, which is based on the outcome of 

a game. If the home team wins, the individual gets U(1) = UW and if the home team loses, the 

individual gets U(0) = UL. The assumption is that individuals have a home win preference, 

that is UW > UL. The second part of fans’ utility is gain-loss utility, which is measured as the 

deviation from the reference point. As expectations about the outcome are rational, the 

reference point is p. Further, the positive constants α and β are the weights that individuals 

attach to a positive respective negative gain-loss utility. The resulting utility function has two 

parts, one for home team wins and one for home team losses: 

{
 𝑢(𝑝) = 𝑈𝑤 +  𝛼(𝑦 − 𝑝), 𝑖𝑓 𝑦 = 1

𝑢(𝑝) = 𝑈𝐿 + 𝛽(𝑦 − 𝑝), 𝑖𝑓 𝑦 = 0
 

{
 𝑢(𝑝) = 𝑈𝑤 + 𝛼(1 − 𝑝), 𝑖𝑓 𝑤𝑖𝑛 

𝑢(𝑝) = 𝑈𝐿 − 𝛽 ∙ 𝑝, 𝑖𝑓 𝑙𝑜𝑠𝑠         
 

As can be seen in equation 1, the individual gets a positive gain-loss utility if the home team 

wins. This part of overall utility is increasing in the weight attached to a positive gain-loss 

utility, and negatively related to the probability of the home team winning. That is, the more 

unlikely it is that the home team wins, the higher is the positive gain-loss utility. If the home 

team loses, the individual gets a negative gain-loss utility. This part of overall utility is 

decreasing in the weight attached to a negative gain-loss utility, and negatively related to the 

(1) 
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probability of the home team winning. That is, the more likely it is that the home team wins, 

the higher is the disutility of a negative gain-loss utility. 

Furthermore, the assumption is that individuals are risk-neutral expected utility maximisers. 

So, the prospect of attending a game is evaluated by calculating expected utility: 

𝐸[𝑈] = 𝑝[𝑈𝑤 + 𝛼(1 − 𝑝)] + (1 − 𝑝)[𝑈𝐿 + 𝛽(0 − 𝑝)] 

𝐸[𝑈] = (𝛽 − 𝛼)𝑝2 + [(𝑈𝑊 + 𝑈𝐿) − (𝛽 − 𝛼)]𝑝 + 𝑈𝐿 

Equation 2 relates a fan's expected utility of attending a game to p, the probability that the 

home team wins. Expected utility is a quadratic function of p. Moreover, a fan attends a game 

when the expected utility is greater than v, the reservation utility from not attending a game 

(Coates, Humphreys, & Zhou, 2014). 

3.3 Analysis of the Model 

Coates, Humphreys, and Zhou (2014) make several predictions for the relationship between 

expected outcome and game attendance. The predictions are derived from equation 2 and 

depend on the values of the model parameters. This section focuses on the predictions that are 

most relevant for this study. Firstly, the model covers the situation when fans have 

preferences without reference dependence. This holds when α = β = 0. In this case, the 

expected utility of attending a game is increasing in p, the probability that the home team 

wins the game. Thus, game attendance is predicted to be increasing in p (Coates, Humphreys, 

& Zhou, 2014). 

Furthermore, the model also predicts the uncertainty of outcome hypothesis (UOH), which 

has a prominent role in the literature. The hypothesis states that game attendance is increasing 

in the amount of uncertainty about the outcome. One way to compare the amount of 

uncertainty between games is to measure how close the probability of a home team win is to 

the probability of a home team loss. The outcome of a game is completely certain when p = 0 

or 1, and the highest uncertainty is at p = 0.5. The prediction holds when (β - α) < 0 and UW - 

UL < α - β (Coates, Humphreys, & Zhou, 2014). That is, the weight attached to a positive 

gain-loss utility is greater than the weight attached to a negative gain-loss utility. In addition, 

fans' preference for a positive gain-loss utility dominates the positive marginal utility of a 

home win. This means graphically that fans’ expected utility function is concave with respect 

to p and has a maximum at p = 0.5 or just above (Coates, Humphreys, & Zhou, 2014). 

(2) 



 

 7 

The model also gives another prediction supported by empirical evidence; the opposite to the 

UOH, which means that game attendance is decreasing in the amount of uncertainty about the 

outcome. This prediction holds when (β - α) > 0 and 0 ≤ UW - UL < β - α (Coates, Humphreys, 

& Zhou, 2014). The first condition states that the weight attached to a negative gain-loss 

utility is greater than the weight attached to a positive gain-loss utility. So, a negative 

deviation from the reference point results in a greater disutility than the utility of a positive 

deviation of the same size. This is simply loss-aversion. The second condition states that an 

individual's aversion for a negative gain-loss utility dominates the positive marginal utility of 

a home win. The graphical interpretation of the prediction is that fans’ expected utility 

function is convex with respect to p, with a maximum at p = 0 or 1 and a minimum between 

these two points (Coates, Humphreys, & Zhou, 2014). 

Coates, Humphreys, and Zhou (2012) relate the behavioural model to observed game 

attendance, which makes the model useful in answering the research question of this study. 

They suggest that game attendance is equal to the number of fans with an expected utility 

greater than their reservation utility. They also assume all fans have the same expected utility 

function and the reservation utility is identically distributed. So, game attendance is defined 

the following way: 

𝐴𝑡𝑡𝑒𝑛𝑑𝑎𝑛𝑐𝑒 =  𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙𝐴𝑡𝑡𝑒𝑛𝑑𝑎𝑛𝑐𝑒 ∙  𝑃(𝑣 ≤  𝐸[𝑈]|𝑝) 

Potential attendance is the number of individuals who would consider attending a game 

independent of the probability of a home team win, and P(v ≤ E[U]|p) is the probability that 

an individual has an expected utility of attending greater than the reservation utility, 

conditional on the expected outcome p (Coates, Humphreys, & Zhou, 2012). 

In summary, this section focuses on a model of fans’ decision to attend sports events. The 

model builds on prospect theory and one important feature is that fans’ utility consists of two 

parts. One for normal consumption utility and another for reference-dependent gain-loss 

utility. In addition, this section explains how to analyse the decision process of an expected 

utility maximising fan. The model gives several predictions for the relationship between the 

expected outcome of a game and attendance, of which the UOH and its opposite are the most 

relevant for this study. Finally, the chapter briefly mentions how the model relates to observed 

game attendance. This connection is important for the empirical analysis and is therefore 

developed further in the section that covers the estimation strategy. 

(3) 
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4 Game Attendance in Football 

This section examines how existing literature contributes to answering the research question 

‘what is the effect of the expected outcome on attendance for football games?’ The literature 

guides the empirical analysis and provides support for the theoretical predictions. The first 

part puts the research question into context. It discusses determinants of attendance demand in 

football. The second part focuses on the uncertainty of outcome hypothesis. It gives a 

summary of recent research on the topic, with an emphasis on European football.  

4.1 Attendance Demand in Football 

A football game is a product that consists of more factors than just the expected outcome. 

This part aims to show how expected outcome and the related concept of uncertainty of 

outcome fits into a broader understanding of attendance demand in football. The insights are 

important for the empirical analysis. This part describes the factors that influence the demand 

for football games, which can roughly be organised into three categories: fan interest, quality 

of the view, and opportunity cost of attending (Borland & MacDonald, 2003).  

Football fans attend a game because of interest, and the expected outcome is one of several 

aspects of fan interest. The theory section shows that the expected outcome can influence fan 

interest in several ways, for example through the amount of uncertainty about the game 

outcome. Fan interest also depends on the quality of the game. This is defined as the skill 

shown by players (Borland & MacDonald, 2003) and can be measured in many ways. There 

is evidence that game attendance is influenced by the rankings of the competing teams 

(Reilly, 2015), the recent performance of the home team and the visiting team (Cox, 2018), 

and the expected number of total goals in the game (Peel & Thomas, 1992). Another 

determinant of fan interest is the significance of a game. Peel and Thomas (1992) write that 

fan interest might be influenced by the significance of a game in the context of the league. 

They also suggest that the significance of a game depends on the combination of teams that 

play. Evidence in line with this idea is the impact a geographical derby has on game 

attendance (Reilly, 2015). Fan interest might also depend on the team brand (Pawlowski & 
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Anders, 2012) and famous players (Schreyer, Schmidt, & Torgler, 2018). Finally, fans are 

interested simply because they support the playing team (Peel & Thomas, 1992). 

Additional factors that influence attendance demand are less connected to the expected 

outcome of a game. The condition of the stadium at which the game takes place might be 

important for the quality of the view (Peel & Thomas, 1992). So is the timing of the game. 

There is evidence that the time of the kick-off, the day of the week, and the weather 

conditions affect game attendance (Reilly, 2015). Moreover, the opportunity cost of attending 

depends on the alternative activities on which fans can spend time and money. Some factors 

related to the opportunity cost of attending are alternative seasonal attractions (Forrest & 

Simmons, 2002), games in rival leagues or other sports, and the possibility to see the game on 

tv (Reilly, 2015). 

Overall, the literature suggests that many factors of a diverse nature influence attendance 

demand in football. The factors that are most important for this study are those which are 

related to fan interest. These factors are very likely to correlate with the expected outcome. 

Factors related to the quality of view and opportunity cost of attending are less likely to relate 

to the expected outcome but are common as control variables. 

4.2 Uncertainty of Outcome Hypothesis 

Ever since Rottenberg (1956), there have been several studies evaluating the existence of the 

uncertainty of outcome hypothesis (UOH). Traditionally, the UOH has been agreed upon by 

the literature, as can be seen by Szymanski’s (2003) summary of earlier studies. However, 

Szymanski (2003, p. 1182) questions whether the conclusion holds for European football. 

This part presents recent research and discusses insights that are important for empirical 

analysis. 

There are roughly three levels of uncertainty connected to games. The research question 

covers the expected outcome of a specific game. Thus, the UOH always refers to the concept 

of game uncertainty in this study. Another concept is seasonal uncertainty. The uncertainty of 

a specific team winning or losing a season is one example of how to define this (Peel & 

Thomas, 1992). There is also league uncertainty. This can be defined as the predictability of 

team performance over several seasons (Peel & Thomas, 1992). 
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Previous studies find significant effects supporting the UOH in the US national football 

league, NFL (Paul, Wachsman, & Winbach, 2010), US national basket association, NBA 

(Mills & Fort, 2014), US college football (Eckard, 2017), Swiss Super League (Baranzini, 

Ramirez, & Weber, 2008), the Irish league (Reilly, 2015), and in the Championship, second 

tier in England (Lahvicka, 2013). Other studies have found significant effects disproving the 

UOH in the Premier League (Cox, 2018), Portuguese first division (Martins & Cró, 2018), 

Serie A (Di Domizio & Caruso, 2015), and the highest football league in England, Spain, 

Italy, and Germany (Serrano, Garcia-Bernal, Fernandez-Olmos, 2015). Although there are 

exceptions, some overall patterns can be seen. The UOH seems to hold in American sports 

and the lower leagues of European football. Conversely, the UOH seems to fail in the highest 

leagues of European football. 

The observation about attendance demand might be connected to differences in the 

institutional background of the leagues studied. For example, in the US, the league owns the 

teams, which are seen as franchises. In addition, the major US sports leagues are not open but 

closed, meaning that no team gets relegated after the season is over. It is also common to use 

a playoff system in these leagues. This means that at the end of the season the top teams of a 

league play a single-elimination tournament to establish the winner. Games before the playoff 

might matter less than early games in European football. Moreover, we have two ideas that 

can potentially explain the mechanisms at work. Firstly, if the quality of a game is high 

enough, this might outweigh any influence uncertainty has on fan interest. Secondly, if the 

supporter culture in a league is weak, fan interest might mainly be driven by the suspense of a 

game and not by the desire to see a specific team winning. However, we can only speculate 

about the exact connection between institutional background and the characteristics of 

attendance demand. 

Furthermore, we found several papers that are of importance for our empirical analysis. The 

study by Coates, Humphreys, and Zhou (2014) on major league baseball, MLB, uses a fixed 

effects estimator and finds a significant result that contradicts the UOH. They find that fans 

seem to have reference-dependent preferences and loss-aversion. In Buraimo and Simmons’ 

(2009) study of the highest division in Spain, they use the probability of a home team win and 

its squared values and find significant results; again, not in line with the UOH. They also 

included away team variables for Barcelona and Real Madrid arguing that the biggest clubs in 

the country will attract more fans, regardless of the home team win probability.  



 

 11 

In the research, there is variation in the measures used for the expected outcome. Besters, van 

Ours, and van Tuijl’s (2019) study of the highest division in the Netherlands use both the 

probability of the home team winning, its squared value, and a new measurement called 

‘match expectation’, which is the home teams expected points and its squared value. They 

argue that this captures the probability of a draw in a more correct way than using the home 

team win probability. Both measurements find evidence against the UOH. In addition, Benz, 

Brandes, and Franck (2009) use a variable for uncertainty of outcome developed by Roy 

(2004) and finds evidence against UOH in the highest football league in Germany. Jespersen 

and Pedersen (2018) focus their paper on four major European football leagues, the highest 

league in England, Germany, Spain, and Italy. They reject the UOH in all four leagues. They 

use an uncertainty of outcome variable developed by Theil (1967). Sacheti, Gregory-Smith, 

and Paton (2014) mention that results can be sensitive to different measures of uncertainty. 

So, alternative measures for expected outcome and variables for uncertainty of outcome are 

useful to include in a sensitivity analysis. 

In conclusion, the literature indicates that the expected outcome of a football game is relevant 

for fans’ decision to attend. The literature seems to support the predicted relationships 

between expected outcome and game attendance, which suggests that the framework outlined 

in the theory section is useful for analysing attendance demand. For sports in general, there is 

mixed support for the UOH, and the UOH does not seem to hold for the highest leagues of 

European football. There is some evidence of the opposite prediction, which requires 

reference dependence and loss-aversion. The institutional structure of European football is a 

potential explanation for the observed pattern. In addition, previous research suggests that 

results can be sensitive to the measure of outcome uncertainty. 
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5 Estimation Strategy 

This section explains how to estimate the effect of the expected game outcome on attendance. 

The goal is to relate observed game attendance to the behavioural model. First, it presents a 

regression model that combines economic theory and statistical assumptions, as suggested by 

Coates, Humphreys, and Zhou (2014). Then, we explain the advantage of using a fixed effects 

estimator instead of a naive OLS estimator. We also explain how to control for other sources 

of bias. Finally, we discuss the remaining limitations of the estimation strategy. 

To analyse observed game attendance, Coates, Humphreys, and Zhou (2012) combine the 

results of the theory section with a statistical model. They use equation 3 to formulate a 

hypothesis about the relationship between the expected outcome and game attendance: 

ln(ATTENDANCE𝑖𝑗𝑡) = λ + θ𝑝𝑖𝑗𝑡 + γ𝑝𝑖𝑗𝑡
2 + 𝑋𝑖𝑗𝑡μ + 𝜀𝑖𝑗𝑡 [1] 

The derivation of specification [1] is found in Appendix A. The dependent variable is the 

natural logarithm of the attendance for a game in which team i plays at home against team j at 

season t. In the economic model potential attendance is assumed to have an exponential 

functional form, which is the reason that the natural logarithm is taken on attendance (Coates, 

Humphreys, & Zhou, 2012). The main explanatory variable is the home team win probability, 

pijt, which has a quadratic relationship to the outcome. The parameters for pijt, and p2
ijt are θ = 

[(UW - UL) - (β - α)]/(v̄ - v̱) and γ = (β - α)/(v̄ - v̱), respectively (Coates, Humphreys, & Zhou, 

2014). The parameters are directly connected with the parameters of the behavioural model. 

This relates the econometric specification to the preferences and predictions in the theory 

section. For example, the estimate supports the uncertainty of outcome hypothesis if γ < 0 and 

θ > 0. On the other hand, it supports the opposite where fans have reference-dependent 

preferences and loss aversion if γ > 0 and θ < 0. If γ = 0 the result suggests that fans do not 

have reference-dependent preferences (Coates, Humphreys, & Zhou, 2014). The remaining 

explanatory variables are contained in Xijt. These variables represent other factors influencing 

game attendance and are related to potential attendance. For example, characteristics of the 

home team and away team, and dummy variables for the day of the week and month of the 

year (Coates, Humphreys, & Zhou, 2014). Finally, εijt is the error term that captures all 
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unobserved home team and away team characteristics that influence the potential attendance 

of a game (Coates, Humphreys, & Zhou, 2014). 

Ideally, the error term εijt is uncorrelated with all unobservable home team and away team 

characteristics that influence attendance (Wooldridge, 2016, p. 76). However, this cannot be 

ensured when using observational data, which is the only type of data that can realistically be 

obtained. So, it is problematic to run a naive OLS estimation on specification [1]. The 

estimation is likely to be biased due to omitted variables. In the case of football, the win 

probability of teams is likely to relate to attendance through underlying factors. This can be 

thought of as the quality of the team, which covers factors such as the players in the team, 

team management, and the financial resources spent. The quality of a team is likely to 

influences fan interest as well as the expected outcome. This holds for home games, as well as 

away games, and is many times difficult to observe. To overcome the potential bias due to the 

quality of teams, Coates, Humphreys, & Zhou (2014) suggest that fixed-effects dummy 

variables are included in the econometric specification: 

ln(ATTENDANCE𝑖𝑗𝑡) = λ + θ𝑝𝑖𝑗𝑡 + γ𝑝𝑖𝑗𝑡
2 + 𝑋𝑖𝑗𝑡μ + 𝐷𝑖 + 𝐷𝑗 + 𝐷𝑡 + 𝜓𝑖𝑗𝑡 [2] 

Specification [2] contains dummy variables for each team for home games, Di, as well as 

away games, Dj. and for each season, Dt. The regression parameters can be estimated using an 

OLS estimator, that is the ordinary least squares dummy variable method (Verbeek, 2008, p. 

345). The dummy variables control for all time-invariant factors related to the home team and 

the away team which affect potential attendance. (Wooldridge, 2016, p. 412). Note that the 

factors do not necessarily need to be time-invariant, but as good as time-invariant over the 

period of interest (Wooldridge, 2016, p. 413). Examples of factors are team quality, the 

number of people living in the home team's city, and the number of loyal home team fans. In 

addition, the season dummies control for general time trends that affect potential attendance 

for all games in a specific season (Wooldridge, 2016, p. 412). One example of a trend factor 

is the general interest and popularity of Swedish football at a certain point in time. 

More control variables can be included in the regression to reduce the influence of other 

sources of bias. A dummy for team combinations, Dij, controls for time-constant factors 

related to games where team i meets team j in team i’s home stadium. One example is the 

effect of derbies. Note that Dij and Dji are likely to capture the same effects. A team-specific 

seasonal effect, Dit, controls for factors affecting potential attendance that are constant for all 

games that team i plays at home in season t. One example is increased interest in team i’s 



 

 14 

home games because the team has been promoted from a lower division league. Note that Dit 

and Djt, are likely to be, if not the same, at least very similar. 

Although we aim to control for several sources of bias, it is still necessary to be cautious 

when interpreting the results. For the estimation to be unbiased it is necessary that the 

remaining error term, ψijt, is uncorrelated with the main variable of interest, pijs, in all seasons 

t and s (Wooldridge, 2016, p. 432). This is a very strong assumption that is unlikely to hold in 

the context of football game attendance. The process of how attendance and the probability of 

a game outcome are determined is complex. There are many factors, and it is close to 

impossible to control for all. Especially factors that vary during the season and influence the 

expected outcome as well as attendance through fan interest, the quality of the view, and the 

opportunity cost of attendance. In addition, the data set limits the number of control variables 

that can be included in the regression. However, the types of controls mentioned so far are 

likely to be the most important ones. So, even if the estimation is biased, it is likely to hold 

qualitatively. 

Furthermore, there are additional limitations with the estimation approach, but we do not 

believe that these have an important influence on our study. The data panel is unbalanced, and 

the reason for attrition is frequent losses which lead to a team’s exclusion from the league. 

This implies a sample selection based on team performance. However, as the frequency of 

losses is unlikely to be based on the dependent variable, attendance, the OLS estimator is 

unlikely to be biased due to attrition (Wooldridge, 2016, p. 440). Further, the efficiency of the 

fixed-effects estimation requires error terms that are serially uncorrelated across time and 

homoscedastic (Wooldridge, 2016, p. 436). As part of the robustness check, the 

homoscedasticity assumption is tested.   

In summary, this section presents a regression model for the relationship between expected 

outcome and game attendance, which is based on the behavioural model for fans’ attendance 

decision. The estimated regression parameters indicate if the relationship is in line with the 

theoretical predictions and the corresponding fan preferences, in particular the UOH and its 

opposite. To overcome omitted variable bias, a fixed effects estimator is used, which controls 

for time-invariant factors related to the home team or the away team. Other sources of bias 

important to control for are factors related to the combination of teams that play and factors 

that affect a team in a specific season. Although the estimation strategy cannot eliminate all 

sources of bias, these are unlikely to influence the results qualitatively. 
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6 Data 

This section describes the data set used to estimate the effect of the expected outcome on 

attendance in Swedish football games. The data collection is guided by the estimation strategy 

and the literature review. First, we introduce the data source. Next, we define each variable 

and give descriptive statistics. Finally, we discuss alternatives to the main explanatory 

variable to be used in a sensitivity analysis. 

6.1 Data Source  

The empirical analysis is based on an unbalanced panel of football games over three seasons 

of Swedish Allsvenskan, 2017-2019. The main source for the data set is Svenska 

Fotbollsförbundet, the association that organises Allsvenskan. Besides information on the 

outcome variable of this study, attendance, they also publish the following information about 

each game: the home team, the away team, the stadium, and the game result (Svenska 

fotbollsförbundet, 2021). This information was downloaded and transformed into a data set. 

In each season 240 games were played, and the full sample contains 720 observations. In total 

21 teams are included in the data set, and a table of the teams and the seasons they take part in 

is found in the appendix, table B1. Furthermore, the main explanatory variable, the 

probability of a home team win, is based on data from Svenska Spel. This is a state-owned 

gambling company in Sweden. The data set contains information on their closing odds for 

each game for the same period as the main data set. The data is not publicly available and was 

provided on request. Our final data set is derived by merging the two data sets. Further, the 

closing odds for the first two rounds in 2017 are missing. So, we exclude these data points, 

and the final data set contains 704 observations. 

6.2 Variables 

Table 1 gives an overview of all variables. The definitions for the outcome variable and the 

main variable of interest originate from the estimation strategy. The estimation strategy also 

indicates what type of control variables should be included. The exact definition of the control 

variables comes from the literature review. 
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The outcome variable lnATTENDANCE is based on data on game attendance, which 

corresponds to the variable ATTENDANCE. ATTENDANCE is defined as the number of 

individuals that attend a game, but Svenska Fotbollsförbundet does not specify how this 

variable is recorded. As can be seen in Table 1, ATTENDANCE takes values between 202 and 

50 128, with an average value of 8799. Graphs B1 and B2 in Appendix B show that most 

games have an attendance around the mean, but there are some games with a deviation far to 

the right. Graph B3 in appendix B shows that for away games, the distribution of attendance 

on a team level is similar to the overall distribution, but for home games there seems to be 

less variation in attendance within teams and more variation across teams.  
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As stadiums have a maximum capacity, there is a possibility that ATTENDANCE is right-

censored. Of the 704 games, 27 (3,84%) are sold out using the notion that sold out is when 

attendance is 95% of the capacity. Alternatively, 11 (1,56%) games are sold out if using the 

notion that sold out is when attendance is equal or higher than the maximum capacity. Among 

the sold-out games, attendance is sometimes above the maximum capacity, which we think 

suggests that the maximum capacity only takes into account a seated audience and not a 

standing audience. So, stadiums might have a higher capacity than stated. We think it unlikely 

that right censoring influences the results, because the number of sold-out games is small, and 

stadiums might have higher capacity than stated. 

The definition of the dependent variable, lnATTENDANCE, has implications for the 

interpretation of estimated coefficients. Because of the regression model, the dependent 

variable is defined as the natural logarithm of ATTENDANCE. For functions of the form 

log(y) = β1 + β1x, we can approximate a change in y due to a small change in x using the 

following formula, %Δy ≈ (100 β1)Δx (Wooldridge, 2016, p. 638). The coefficients of the 

explanatory variables approximate the proportionate change in the dependent variable due to a 

change in an independent variable. So, the coefficients multiplied by 100 should be 

interpreted as the percentage change in attendance due to a unit change in the variable in 

question (Wooldridge, 2016, p. 172).  

The main explanatory variable is PROBH, which is the probability that the home team wins. 

The probability is computed from the closing odds recorded by ‘Svenska Spel’. The odds are 

expressed as the pay-out ratio of a winning bet. We want to compute the probability that team 

i wins a game without the odds-setters markup influencing the result. So, we take the inverse 

of the odds and weigh it by the inverse of the sum of the inverses of the odds of all three 

possible outcomes, home team win, draw, and home team loss (Kuyppers, 2000): 

𝑃𝑅𝑂𝐵𝑖 =
1

𝑂𝑑𝑑𝑠𝑖
∗

1

∑
1

𝑂𝑑𝑑𝑠𝑖

3
𝑖=1

 

Table 1 shows that the probability that the home team wins takes values between 0.06 and 

0.84, with an average value of 0.45. In Appendix B graph B4 shows that the overall 

distribution of home win probability seems normally distributed around the average. Graph 

B5 in the appendix indicates that there are differences in the distribution of home win 

probability across teams.  
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The regression model contains PROB2
H, which is the squared value of PROBH. This has 

implications for the interpretation of the results. For quadratic functions of the form y = β1 + 

β1x + β2x
2, we can approximate a change in y for a small change in x using the following 

formula, Δy ≈ (β1 + 2β2x)Δx (Wooldridge, 2016, p. 635). So, the coefficients of both PROBH 

and PROB2
H should be taken into consideration when interpreting the relationship between 

PROBH and attendance. For example, if the probability of a home team win increases by 0.1 

and the original probability is p, then the percentage change in attendance is approximately 

100*(β1 + 2β2p)∙0.1. 

Furthermore, the characteristics of the probabilities of the game outcomes impact the 

interpretation of PROBH. Table 1 shows that the values of the probability that the home team 

loses are relatively low compared to the values of the probability that the home team wins. 

This is also the case for PROBA, the probability that the away team wins, which takes values 

between 0.04 and 0.8. The two probabilities do not add to one due to the presence of the 

probability of a draw. As can be seen in table 1, PROBD, the probability of a draw, takes 

values between 0.11 and 0.33, with an average value of 0.25. Graph B6 in the appendix shows 

that the probability of a draw is the highest just below PROBH = 0.4 and decreases to both 

sides of this value. Graph B7 shows that a game is equal when PROBH is just below 0.4, and 

not at 0.5. In addition, Graph B7 also shows that for a given home win probability, there is 

little variation in the probability that the away team wins. This also implies that there is little 

variation in the probability of a draw, which supports the notion that the expectation of a 

game ending in a draw has a limited impact on the attendance decision of fans. 

The control variables originate from the estimation strategy and the literature review. Dummy 

variables for the home teams and away teams are included in the regression to capture time-

invariant fixed effects of the home team- and away team market. So, for each of the 21 teams, 

we create dummies HOMEi and AWAYj. The dummy is present when team i plays a game at 

their home stadium or when team j plays a game at the opponent’s home stadium. 

The regression also contains time-related dummy variables. SEASONt is a dummy for each 

season and captures factors that affect attendance in a specific season. FIRST is a dummy for 

the first game of the season, which tends to attract more attendance than normally. Other 

time-related dummies capture the viewing quality of the game. MONTH is a set of dummies, 

one for each month of the year that games are played, March to October, but leaving out 

April. WEEKEND is a dummy that is present if the game takes place on a weekend. 
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Additional control variables are related to fan interest. To capture the effect of the quality of a 

game we have AVGGOALSH and AVGGOALSA, which are the average goals scored by the 

home team and the away team, respectively, before the game and within the same season. 

AVGCONCEDH and AVGCONCEDA are the average goals conceded by the home team and 

the away team, respectively, before the game and within the same season. AVGPOINTSH and 

AVGPOINTSA are the average points collected by the home team and the away team, 

respectively, before the game and within the same season. Recent performance can also 

increase fan interest. So, we include PROMOTED, a dummy to capture the team-specific 

seasonal effect of newly promoted teams. The DERBY dummy accounts for derby games 

within seasons, these are when both teams are from Stockholm, both teams are from 

Gothenburg or the “Skåne-derby” between Malmö FF and Helsingborg IF. We include the 

dummy RANK to account for the attractiveness of a club. RANK is made so that the five teams 

with the most points in the previous season get a 1, otherwise 0. Lastly, we want to control for 

the support of a team. Thus, we include HABITH and HABITA, which captures the effect of 

persistent attendance. The variable is defined as the team’s average attendance in the previous 

season.  

6.3 Sensitivity Analysis 

We perform sensitivity analysis to see how robust our results are. Firstly, we want to check if 

the use of a variable for uncertainty of outcome influences the main result. One of the earliest 

variables for uncertainty of outcome was developed by Theil (1967): 

𝑇𝐻𝐸𝐼𝐿 =  ∑ 𝑝𝑖

3

𝑖=1

𝑙𝑜𝑔 (
1

𝑝𝑖
) 

Where pi, i = 1,2,3 denotes the probability for a home team win, a draw, and an away team 

win. The smaller the difference is between the probabilities, the larger is the value of THEIL.  

Roy (2004) criticizes Theil’s measurement because it includes the probability of a draw. The 

argument is that if winning probabilities are equal for both home and away teams, then a 

change in draw probability would decrease the value for THEIL (Benz, Brandes, & Franck, 

2009). For instance, if we assume home win probability and away win probability each 

decreases from 0.35 to 0.3, and draw probability increases from 0.3 to 0.4, then the 

probabilities would not change relative to each other. However, THEIL would decrease. Roy 

(2004) suggests an adjusted measure, ROY, which just uses the probabilities of a home team 
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win and an away team win. Unlike the THEIL, the value for ROY stays the same when the 

probability of a draw increases but the relationship between home win and away win is 

constant. The adjusted measure is defined in the following way 

𝑅𝑂𝑌 =  ∑
𝑃𝑘

𝑃1 + 𝑃2
log (

𝑃1 + 𝑃2

𝑃𝑘

2

𝑘=1

) 

Where pk, k = 1,2 denotes the probability for a home team win and an away team win. Again, 

the smaller the difference is between the probabilities, the larger is the value of ROY. For both 

these measurements, it must be that the coefficients are positive to support uncertainty of 

outcome hypothesis. One reason for not using these parameters in our main analysis is the fact 

that they would not be able to capture reference dependence. Hence, the results can only be 

interpreted as evidence towards whether fans prefer certain or uncertain outcomes. 

We also include POINTSH and POINTS2
H which are the expected points for a home team i 

during a home match. According to Besters, van Ours, and van Tuijl (2019), this expression 

for expected outcome takes into account the possibility of a draw in a better way. Since a win 

gives 3 points, a draw gives 1 point and a loss gives 0 points, the variables are computed as 

  

𝑃𝑂𝐼𝑁𝑇𝑆𝐻 = 3 ∗ (𝑃𝑅𝑂𝐵𝐻) + 1 ∗ (𝑃𝑅𝑂𝐵𝐷) + 0 ∗ (𝑃𝑅𝑂𝐵𝐴) 

A dummy, BRANDA, captures the effect of the away team’s brand image. According to 

Pawlowski and Anders (2012), this is another and fairer assessment of attractiveness, 

compared to RANK. They find evidence that the inclusion of this variable makes the expected 

outcome variable insignificant in the German Bundesliga. From a survey study on sports 

brands (Sport & Affärer, 2021), five clubs, AIK, Hammarby IF, Djurgården IF, IFK 

Göteborg, and Malmö FF have a substantially larger perceived sporting success and perceived 

brand image than the rest of the clubs, hence if these clubs are the away team, they will 

receive a 1 and otherwise 0.  

In conclusion, the empirical analysis builds on a data set that merges betting odds from 

‘Svenska Spel’ with information on football game attendance for three seasons of Swedish 

Allsvenskan. The estimation strategy suggests that the outcome variable is the natural 

logarithm of attendance and that the main explanatory variable is the probability of the home 

team winning. We also include control variables related to time and fan interest in the data 

set. Lastly, two different variables for uncertainty of outcome, as well as an alternative 

variable for expected outcome based on expected points, can be used in a sensitivity analysis. 
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7 Results 

This section presents the results of the empirical analysis. The estimated relationship between 

expected outcome and attendance indicates if fans behave in line with the theoretical 

predictions and suggest what type of preferences they have. First, we investigate the raw data. 

Then we describe the main analysis. Finally, present the result of the sensitivity analysis and 

the robustness check.  

7.1 Raw Data  

Before we do a detailed investigation of the relationship between attendance and the expected 

outcome, we examine the raw data for an initial understanding of the connection. Graph B8 in 

the appendix shows the overall correlation between a home team win probability and 

attendance. There seems to be a weakly positive correlation. On the other hand, graph B9 in 

the appendix shows the correlation between home team win probability and attendance on a 

team level, and in most cases, there seems to be a negative correlation. These two 

observations might be reconciled by graph 1, which shows the average attendance and the 

average probability of a home team win for each team and each season. 

  

The graph indicates a positive correlation between the average probability of home team win 

and the average attendance. Although attendance might not increase in home team win 

probability on team level, it seems that teams with higher average home team win probability 
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also have higher average attendance. In addition, the functional form of the fitted line 

suggests a quadratic relationship. For a more reliable analysis we run a fixed-effects 

regression. 

7.2 Main Analysis 

Table 2 presents our main results. All the columns are regressions of the natural logarithm of 

attendance and the main variable of interest PROBH, the probability of a home team win. 

Furthermore, all regressions include home, away, and time fixed effects. 
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In column (1), we include control variables for promoted teams, derby, and the first game of 

the season. In column (2) we add control variables for average goals scored and average goals 

conceded for home team and away team, up until the game and within the same season. In 

column (3), we include control variables for average points collected for home team and away 

team, up until the game and within the same season. In column (4) we include a control 

variable to account for the attractiveness of the teams.  

From table 2, our main interest is the result for the expected outcome, PROBH and PROB2
H. 

The results are significant, at the 0.05 level and the 0.10 level. For all columns, the sign for 

the variable PROBH is negative and the sign for the variable PROB2
H is positive. This 

suggests that the relationship between expected outcome and attendance is convex, see graph 

2. The coefficients do not change too much between the columns; PROBH is between -0.75 

and -0.85, PROB2
H is between 0.90 and 0.81. In column (1) the minimum value for 

attendance is when the home win probability lies at 0.51, from the other columns it lies 

around 0.46.  

 

Recall, that for the uncertainty of outcome hypothesis, UOH, to hold, the relationship between 

the probability of home win and lnATTENDANCE must be concave. Meaning that PROBH 

should have a positive sign while PROB2
H should have a negative sign. On the other hand, fan 

behaviour shows a preference for outcomes that are certain if the relationship between the 

probability of home win and lnATTENDANCE is convex. This relationship holds if PROBH 

has a negative sign and PROB2
H has a positive sign. Thus, the main analysis seems to 

contradict the UOH and instead suggests the opposite. This can be seen from the effect of the 
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expected outcome on attendance, as indicated by the coefficients of PROBH and PROB2
H. 

From column (4) we have that the variable PROBH has the coefficient -0.8454 which is 

significant at the 0.05 level, and PROB2
H  has the coefficient 0.9044, also significant at the 

0.05 level. So, if the probability of a home win increases from 0.1 to 0.4, then the 

proportionate change in attendance is approximately (-0.8454 +2∙0.9044∙0.1)∙0.3 = -0.1994, or 

a decrease by 19.9%. Further, if the probability of a home win decreases from 0.8 to 0.5, then 

the proportionate change in attendance is approximately (-0.8454 +2∙0.9044∙0.8) ∙ (-0.3) = -

0.1805, or a decrease by 18.1%. 

FIRST is positive and significant in all columns, this implies that the first game of the season 

attracts more attendance. The coefficient in column (4) is 0.2974, at a 0.01 significance level, 

meaning that the first game of the season attracts on average 29.74% more attendance 

compared to other games. Also, DERBY is positive and significant in all columns, implying 

that matches against geographic rivals attract more attendance. The coefficient in column (4) 

is 0.2643, at a 0.01 significance level, meaning that a derby will on average increase 

attendance by 26.43% compared to other games. Further, attendees seem to prefer games on 

weekends rather than weekdays, or more likely, attendees have more time during weekends to 

go to a match. The coefficient for WEEKEND in column (4) is 0.0428, at a significance level 

of 0.10, this should be interpreted as weekends will on average increase attendance by 4.28% 

compared to weekdays. In column (4), AVGCONCEDA seems to be significant at a 0.10 level 

with a coefficient of -0.1026.  It is a rather surprising result that the more goals the away team 

concedes, the fewer people attended. It could relate to the downward sloping part of the 

convex relation, meaning that fans have an interest in seeing good teams play. 

Finally note that when using the ordinary least squares dummy variable method, R-squared is 

almost always very high. This is to be expected as a lot of the variation in the data set can be 

explained by the dummies (Wooldridge, 2016, p. 436). So, by itself, the value of R-squared 

does not contain a lot of information about the explanatory variables. 
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7.3 Sensitivity Analysis and Robustness Checks 

Table 3 presents the sensitivity analysis. First, we include the variable BRANDA in the original 

regression. BRANDA captures the effect of the away team brand image on attendance. This is 

to control that brand image is not the main explanatory variable instead of the expected 

outcome. Note that the fixed effect of away teams already accounts for brand image, so there 

is perfect multicollinearity between a dummy for away brand and the fixed effect of away 

team dummies. Therefore, away team fixed effects are not included in column (1). We also 

try two different measurements of uncertainty of outcome, to control that the results are not 

sensitive to the choice of the main explanatory variable. These are THEIL and ROY. Finally, 

we try an alternative measure of the expected outcome, POINTSH and POINTS2
H. 

In column (1), BRANDA is significant and PROBH and PROB2
H, are still significant with the 

same signs as our main results. This contradicts Pawlowski & Anders’s (2012) result that 

brand image is the main explanatory variable instead of the expected outcome. In column (2) 

and column (3), THEIL and ROY are significant, and the coefficients are negative. This 

suggests a positive relationship between attendance and certain outcomes. In column (4), 

POINTSH and POINTS2
H are significant and follow our main results. The attendance 

minimum is at 1.57 points. Overall, the sensitivity analysis is in line with the main result; the 

expected outcome is a good explanatory variable and fans prefer certain outcomes. 

Finally, we want to make sure that our results are robust even if the error terms are 

heteroscedastic. So, Table 4 shows the main regressions run with robust standard errors, 

which ensures that the test statistics are appropriate (Verbeek, 2008, p. 88). The results from 

these regressions are similar to our main results, which indicates that our main results are 

qualitatively robust. 
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8 Discussion 

The aim of this study is to examine the effect of the expected outcome on attendance in 

Swedish Allsvenskan. The empirical analysis is based on the behavioural model proposed by 

Coates, Humphreys, & Zhou (2014). Our results are statistically significant and show that a 

U-shaped relationship exists between attendance and the probability of a home team win. This 

section discusses to what extent the result answers the research question. First, it explains the 

main findings of the study. Next, it comments on the validity of the results and relates them to 

previous research. Finally, it discusses the implications of the results. 

The empirical results provide evidence that behavioural economic concepts are relevant for 

analysing attendance demand in football games, in particular the concepts of reference 

dependence and loss-aversion. The estimated coefficients of the expected outcome variables, 

PROBH and PROB2
H, show the average effect the variables have on game attendance, 

controlling for differences in potential attendance between games. Given the assumptions we 

make about fans, the coefficients also show the preferences of the marginal fan. The main 

result suggests that across all teams, fans have on average the lowest expected utility at the 

win probability 0.46 and the highest expected utility at the win probability 0 or 1. Thus, fans 

show a preference for games with little outcome uncertainty. The most likely explanation for 

the exhibited preferences is that fans are loss-averse, which dominates the marginal 

consumption utility of a home win. In other words, for a relatively certain loss, the expected 

consumption utility is smaller than for a more uncertain outcome, but this is compensated by a 

less negative expected gain-loss utility. In addition, for a relatively certain win, the expected 

consumption utility is greater than for a more uncertain outcome, and this is enforced by a 

less negative-expected gain-loss utility. 

These findings might be somewhat limited in terms of internal validity. There may be a bias 

due to omitted factors, in particular time-variant heterogeneity. This would mean that the 

coefficients are not true parameters. Nevertheless, when running our robustness check and 

sensitivity analysis, the signs do not change. Therefore, our results are robust qualitatively, 

that is, the overall feature of the relationship is likely to hold. 
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In terms of the external validity of this study, we want to emphasize the problems of 

generalising the results outside the context of Swedish Allsvenskan. Take for example US 

sports; their league is set up in a completely different way than Swedish Allsvenskan. This 

applies to the administrative structure as well as the competition format 

Furthermore, the main result is broadly consistent with the trends in the literature. The 

rejection of Rottenberg’s uncertainty of outcome hypothesis is in line with most research on 

the highest league of European football. Regarding the general literature on football 

attendance, this study has limited success in replicating results. The results for DERBY, 

WEEKEND and FIRST is in line with previous research, but other control variables do not 

appear to affect attendance. 

The study raises questions about the level of competition between teams in Swedish 

Allsvenskan. The empirical results show that very uncertain games have almost 20 % less 

attendance than games where one team clearly dominates. This difference implies a noticeable 

reduction in revenues for teams. The absolute reduction is greater for teams with higher 

attendance. However, the effect size is rather small compared to the differences in attendance 

between teams. It seems like potential attendance plays a more important role in game 

attendance than the level of competition between teams. In addition, we do not know how 

potential attendance is influenced by seasonal uncertainty or league uncertainty. For example, 

if one team dominates the league this increases attendance on the game level, but it is not 

clear how attendance is affected if this team wins the league every season. Thus, the study 

does not provide an unambiguous recommendation. A change in the competition format that 

leads to a decrease in the competitiveness of the league might not lead to an increase in 

attendance. 

To sum up, in Swedish Allsvenskan attendance is on average the highest for games with little 

outcome uncertainty. This indicates that fans have an aversion for an unexpected loss, which 

dominates the marginal utility of a home team win. The overall feature of the relationship has 

strong internal validity. Due to structural differences between sports, it is questionable if the 

results can be generalised to contexts outside of the highest leagues of European football. This 

view is also supported by the literature. The findings do not imply that Swedish Allsvenskan 

can gain more attendance by decreasing competition. Instead, further research is needed on 

seasonal uncertainty and league-level uncertainty. 
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9 Conclusion 

In this study, we analyse panel data on football attendance in Swedish Allsvenskan, and this is 

guided by a behavioural model of the decision to attend sports events. The goal is to answer 

the research question ‘what is the effect of the expected outcome on attendance for football 

games?´.  

The main feature of the behavioural model is that overall utility consists of two parts. One 

part is an outcome-based consumption utility. The other part is a gain-loss utility which is 

determined relative to a reference point, and the reference point is based on rational 

expectations about the game outcome. Depending on what assumptions are made about fan 

preferences, the behavioural model gives several predictions about the relationship between 

expected outcome and game attendance. If fan preferences are characterised by loss aversion, 

then the relationship between the home team’s probability of winning and game attendance is 

convex. On the other hand, if fan preferences give a concave relationship, then the uncertainty 

of outcome hypothesis holds. The empirical strategy estimates the relationship between the 

home team win probability and game attendance, and the estimated parameters indicate if fans 

show preferences in line with the theoretical predictions. To alleviate bias, we use a fixed 

effects estimator.  

The results suggest that the uncertainty of outcome hypothesis does not hold in our 

application, instead the opposite seems to be true. So, in Swedish Allsvenskan fans seem to 

prefer certain outcomes due to loss aversion. We likely have some biases that affect the 

estimated coefficient parameters. However, we argue that our results are qualitatively robust, 

that is, the overall feature of the U-shaped relationship between attendance and home win 

probability is likely to hold. These results provide further support for the relevance of 

prospect theory. Moreover, our findings imply that quality differences between teams in 

Allsvenskan might be advantageous for attendance. However, further research should 

investigate if this conclusion holds when the impact of long-term uncertainty on attendance is 

also taken into consideration. 
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Appendix A 

From the behavioural model we derive a regression model for the relationship between 

expected outcome and observed attendance. The derivation exactly follows Coates, 

Humphreys, and Zhou (2012). First, we assume that the reservation utility follows a 

continuous uniform distribution, with maximum v̄ and minimum v̱. So, at a game where home 

team i plays against away team j at time t the attendance is 

𝐴𝑡𝑡𝑒𝑛𝑑𝑎𝑛𝑐𝑒𝑖𝑗𝑡 = 𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙𝐴𝑡𝑡𝑒𝑛𝑑𝑎𝑛𝑐𝑒𝑖𝑗𝑡 ∙
𝐸[𝑈]𝑖𝑗𝑡 − 𝑣

𝑣 − 𝑣
 

Next, we take the natural logarithm on both sides of the equation and separate the right-hand 

side into two terms. We also use the approximation ln(x + 1) ≈ x for changing the last term: 

ln
𝐸[𝑈] − 𝑣

𝑣 − 𝑣
= ln

𝐸[𝑈] − 𝑣 + 𝑣 − 𝑣

𝑣 − 𝑣
= ln

𝐸[𝑈] − 𝑣

𝑣 − 𝑣
+ 1 ≈

𝐸[𝑈] − 𝑣

𝑣 − 𝑣
 

So, the equation is  

ln 𝐴𝑡𝑡𝑒𝑛𝑑𝑎𝑛𝑐𝑒𝑖𝑗𝑡 = ln 𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙𝐴𝑡𝑡𝑒𝑛𝑑𝑎𝑛𝑐𝑒𝑖𝑗𝑡  +
𝐸[𝑈]𝑖𝑗𝑡 − 𝑣

𝑣 − 𝑣
 

Then, we plug in the expression for E[U]ijt from equation 2: 

ln 𝐴𝑡𝑡𝑒𝑛𝑑𝑎𝑛𝑐𝑒𝑖𝑗𝑡 

= ln 𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙𝐴𝑡𝑡𝑒𝑛𝑑𝑎𝑛𝑐𝑒𝑖𝑗𝑡  +
(𝛽 − 𝛼)𝑝𝑖𝑗𝑡

2 + [(𝑈𝑊 + 𝑈𝐿) − (𝛽 − 𝛼)]𝑝𝑖𝑗𝑡 + 𝑈𝐿 − 𝑣

𝑣 − 𝑣
 

= ln 𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙𝐴𝑡𝑡𝑒𝑛𝑑𝑎𝑛𝑐𝑒𝑖𝑗𝑡  +
(𝛽 − 𝛼)𝑝𝑖𝑗𝑡

2

𝑣 − 𝑣
+

[(𝑈𝑊 + 𝑈𝐿) − (𝛽 − 𝛼)]𝑝𝑖𝑗𝑡

𝑣 − 𝑣
+

𝑈𝐿 − 𝑣

𝑣 − 𝑣
 

Lastly, we assume that the functional form for potential attendance is  

𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙𝐴𝑡𝑡𝑒𝑛𝑑𝑎𝑛𝑐𝑒𝑖𝑗𝑡 = 𝑒𝑋𝑖𝑗𝑡𝜇+𝜀𝑖𝑗𝑡  

and define 𝛾 ≡
(𝛽−𝛼)

𝑣−𝑣
, 𝜃 ≡

[(𝑈𝑊+𝑈𝐿)−(𝛽−𝛼)]

𝑣−𝑣
, and 𝜆 ≡

𝑈𝐿−𝑣

𝑣−𝑣
. Thus, we have the final expression 

of the regression model: 

ln 𝐴𝑡𝑡𝑒𝑛𝑑𝑎𝑛𝑐𝑒𝑖𝑗𝑡  = λ + θ𝑝𝑖𝑗𝑡 + γ𝑝𝑖𝑗𝑡
2 + 𝑋𝑖𝑗𝑡μ + 𝜀𝑖𝑗𝑡 
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Appendix B 

Table B1: Teams and Seasons 
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Graph B1: The Overall Distribution of Attendance 

 
 

Graph B2: The Distribution of Attendance for each Season 
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Graph B3: The Distribution of Attendance by Team for Home Games and Away Games. 
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Graph B4: The Overall Distribution of Home Win Probability 

 
 

Graph B5: The Distribution of the Home Win Probability by Home Team 
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Graph B6: Draw Probability and Home Win Probability 

 
 

 

Graph B7: Away Win Probability and Home Win Probability 
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Graph B8: Attendance and Home Win Probability 

 
 

Graph B9: Attendance and Home Win Probability by Home Team 

 


