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Abstract

Effect of Expected Match Result on the
Number of Spectators in Sports Events:
Comparison of Different Loyalty Level of the

Consumer Group

Sarang Go
College of Business Administration
The Graduate School

Seoul National University

This study aimed to identify the factors that influence the number of spectators
in sports events. The intension here was to confirm the utility model of the audience,
which varies depending on the content and results of the sporting event, and to confirm
whether the actual change in the number of audience can be explained based on this model.
Based on the number of spectators of all Major League Baseball (MLB) games for 10
years from 2010, the analysis showed that the number of spectators in sports games is
affected by the odds of the home team and the difference between the odds of the two

teams. The study confirmed an inverted U-shaped relationship between these aspects. In



addition, the shape of the parabola was found to vary depending on the level of the fans'
loyalty to the club, and this loyalty is affected by the club’s salary levels. These results
imply that sports club marketing managers could tailor their marketing messages on their
teams’ strengths to attract spectators to each game considering the level of fans’ loyalty.

Additionally, clubs’ salary levels can be used as a policy to determine fans’ loyalty levels.

Keywords: Sports spectators, Sports viewing motives, Fixed effect panel
Regression model, Sports fan utility, Match result expectation

Student Number: 2016-30153
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1. Introduction

Given the recent economic and media technology development, the sports market
is growing at a rapid pace. With this growth, the sports industry is attracting a lot of capital
attention and proving to be important, not only socially and culturally, but also
economically. Brenda and Stotlar (1996) predicted that the sports industry would grow at
a rate of 6.8% annually. Today, the market size is growing at an even faster pace. To attest
to this, the National Football League's (NFL) TV broadcasting rights fee increased from
$20.4 billion in 2013 to $39.6 billion in 2014, and ESPN agreed to pay the Major League
Baseball (MLB) about $700 million per year in 2012 up from $360 million for
broadcasting rights. Besides this increase in broadcasting rights fees, other monetary
aspects of the sports industry are also rising sharply. For example, SoFi, an American
online personal finance company, annually pays an estimated $40 million to acquire the
naming right of the LA Rams home stadium for 20 years.

Despite the rapid growth of revenues from broadcasting rights and sponsorship,
the revenue generated from spectators visiting the stadium still occupies a very large
portion of a sports club's total revenue. According to an announcement by MLB in 2019,
media and sponsors accounted for only 33% of the club's revenue, while spectators'
admission fees and expenses accounted for 39% of the total revenue. In addition,

according to a report by the BBC, in the 2018-2019 season, English Premier League clubs

recorded £677 million in revenue from spectators visiting the stadium, accounting for

about 13% of total revenue. These numbers show us that sales generated from spectators

visiting the stadium are still an important source of revenue in the sports business.
Therefore, understanding consumer demand and analyzing the variables that

influence this demand is important for various sports clubs and related organizations.



Such analyses are typical research topics in the marketing field and have been used in
sundry studies examining diverse industries. These include studies that attempt to find
the variables that affect box office movies and revenues (Basuroy, Chatterjee, & Ravid,
2003; Dellarocas, Zhang, & Awad, 2007; Liu, et al., 2016; Vuji¢ & Zhang, 2018) and the
number of people visiting tour sites, museums, or art galleries (Brida, Meleddu, & Pulina,
2012; Shafiullah, Okafor, & Khalid, 2019). Likewise, similar studies have been conducted
on the sports industry in an effort to identify the factors that influence the number of
people coming to watch sports events at stadiums (Baade & Tiehen, 1990; Baimbridge,
Cameron & Dawson, 1995; DeSchriver & Jensen, 2002; Funk & James, 2006). These
studies have mainly focused on understanding consumers’ motivations for watching
sports events (Kim, et al., 2019) since uncovering the various elements of a sports event
that motivate people to watch can be beneficial in boosting the effectiveness of sports
clubs’ marketing efforts. That is, based on the characteristics of the target consumers, it
is possible to develop an effective marketing message that conveys these elements.
Therefore, the purpose of this study was to identify the elements of sports events
considered by spectators that patron stadiums and to confirm whether the real number of
sports events attendee changes due to such factors.

The remainder of this article is organized as follows. First, we explore previous
research related to sports-viewing motives as well as sports consumer demand and its
determinants in Section 2. Then, in Section 3, we build hypotheses that predict changes
in overall spectator demand based on the utility function of individual consumers. Next,
we analyze whether the variables identified through the hypotheses have a significant
impact using empirical data in Section 4 and 5, and conclude the paper with the

managerial implications of the findings and opportunities for future research in Section 6.



2. Theoretical Backgrounds

2.1. Motives for Watching Sports Games

There are numerous studies on sports management, particularly regarding the
motivations for watching sports. Based on such studies, it is commonly accepted that
sports fans are motivated by one or more of the following eight factors: escape,
entertainment, economic gain, esthetics, group affiliation, family needs, eustress, and
self-esteem (Bilyeu & Wann, 2002). Escape refers to the desire to find an escape or
diversion from everyday life (Sloan, 1989; Smith, 1988) while entertainment refers to the
desire to be entertained (Sloan, 1989; Zillmann, Bryant, & Sapolsky, 1989). Both are
well-known motives for participating in and watching sports. Of course, some game
watchers are motivated by the potential income obtainable through sports betting
(Chorbajian, 1978); nonetheless, these types of spectators enjoy watching games as fans
as well (Wann, 1995). The esthetic value of sports has also been identified as a factor of
sports watching behavior (Duncan, 1983; Sloan, 1989; Smith, 1988). In this sense,
audiences want to obtain visual satisfaction by watching extremely trained players. Group
affiliation (Branscombe & Wann, 1991; Gantz & Wenner, 1989; Wann, et al., 2001) and
family needs (Wann, 1995) are also often mentioned as motives for sports spectators.

Among these motivators, the most commonly accepted is eustress (Elias &
Dunning, 1970; Gantz & Wenner, 1989; Sloan, 1989). Eustress refers to a positive form
of stress that stimulates and energizes an individual. For certain fans, sports are enjoyable
because they provide the exact amount of stress desired (Zuckerman, 2014), and thus the
excitement and anxiety that accompany sports game watching motivates them into
attending sports events (Wann, Schrader, & Wilson, 1999). One of the important sources

of eustress in sports is the unpredictability of game outcomes. Trail and James (2001)



developed a motivation scale for sports consumption to categorize the reasons for

watching sports. In the scale, one of the major motivations is "drama,” which captures the

preference of individuals for an unpredictable result. Bryant, Rockwell, and Owens (1994)
used a laboratory experiment to confirm that enjoying pleasurable tension during a game,

which is a product of unknown game outcomes, is a major reason for watching sports

games.

Team identification, which refers to the valence of the unit relationship between
the fan and the team, is another motive for sports game watching (Madrigal, 1995). Those
who watch sports tend to identify themselves with the team they support, expect their
team to win, and celebrate their team’s victory. These fans feel a sense of accomplishment
and achievement when their team succeeds, and motivation based on this emanates from
a need for self-esteem enhancement (Sloan, 1989). Thus, as the team identification
tendency increases, people “bask in reflected glory,” which increases their satisfaction
through the accomplishment of other objectives (Robert et al., 1976). In other words, the
higher the team identification tendency, the greater the satisfaction obtained from the
victory of the supported team.

Unlike the other motives mentioned above, eustress resulting from unpredictable
game outcomes and self-esteem from team identification are directly related to the content
and result of the game itself. Bryant, Rockwell, and Owens (1994) illustrated the
phenomenon where suspense is viewed as having a high degree of certainty of a negative
outcome, and the greater the suspense, the greater the fear of a negative outcome.
Therefore, we can easily determine that sports spectators prefer a sports game that offers
both a high degree of suspense and a "proper™ level of certainty that their team will win,
which are contradictory. Typical examples of this include the experience of chatting with

friends rather than focusing on the sports game when the score difference is significant or
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avoiding the seat so as to not witness an extremely tense penalty shootout. Those who
watch sports will get the maximum utility somewhere between these two extremes.

Several existing studies have focused on finding an explanation for what causes
sports fans to have different preferred levels of suspense and determining the optimal
level of suspense. Zillmann and Paulus (1993) demonstrated that dedicated fans of teams
involved in lopsided contests do not experience diminished interest. If the team they
support can achieve a one-sided victory over the opposing team, they will get great
satisfaction even if they do not feel any special tension in the game. Bryant, Rockwell,
and Owens (1994) reported that when the suspense is high, spectators more strongly want
their teams to win than when suspense is low. Su-lin et al. (1997) also illustrated that the
gender of the viewer can be a major factor affecting the preferred level of suspense.
According to their research, men more strongly prefer lopsided games to close games
than women do.

Therefore, we can assume that “eustress” is caused by uncertain game outcomes,
and those who watch a sporting event will predict this uncertainty according to the
expected odds levels prior to viewing. If the expected win rate is remarkably high or low,
the uncertainty is expected to be low, and if the expected win rate converges to 0.5, the
win cannot be predicted easily. Thus, before watching a game, people will predict their
eustress levels through a variable called the expected win rate, and this will have an
important influence on deciding whether they will watch the game.

On the other hand, we consider that self-esteem is expected based on the
possibility of winning the game. If there is a high likelihood of ones’ team winning, the
level of self-esteem that can be obtained from watching that game will also be high, and
opposition will also be established. In this study, we analyzed whether these variables

really affect the audience's viewing motives and cause changes in the actual number of
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spectators.

2.2. Determinants of the Number of Attendees

Studies that confirm the differences in the number of spectators in sports events
through empirical data can be classified into several topics. Among the determinants of
the number of spectators, research has been conducted on factors not related to the game
itself, such as ticket price (Alexander, 2001; Garcia & Rodriguez, 2002) or the
characteristics of the city in which a game is played (Dobson & Goddard, 1992; Donihue,
Findlay, & Newberry, 2007). The capacity of the stadium can also be an important
variable (Berri, Schmidt, & Brook, 2004), but it has also been found that it can be a less
important factor when the stadium is not often full (Jones, 1984).

Various studies have been conducted regarding the change in the number of
spectators caused by TV broadcasts. Price and Sen (2003) showed that TV broadcasts act
as a kind of advertisement and make more people visit the stadium. On the other hand,
there is also a study that shows that the number of people visiting the stadium decreases
as TV viewing becomes possible (Baimbridge, Cameron, & Dawson, 1995). Still, other
studies have confirmed that the effect of TV broadcasting varies depending on the type
of TV broadcasting, free or pay-per-view (Garcia & Rodriguez, 2002). In addition, it was
found that the weather on the day of the game (Cairns, 1990; Falter & Pérignon, 2000;
Noll, 2001) and whether or not it is a holiday have a significant influence on the number
of spectators visiting stadiums (Forrest, Simmons, & Szymanski, 2004; Paul, 2003; Peel
& Thomas, 1992).

For the audience of a sports event, the game they watch can be said to be a product.
Therefore, the quality of the game they are watching becomes another variable that

determines the number of spectators. Cairns (1990) confirmed that the home team's win
6



rate had a significant positive relationship with the number of spectators, and the ranking
of the home team within the league was mainly used as an indicator variable of the quality
of the game expected by the audience (Villar & Guerrero, 2009). The esthetic appeal of
athletes’ performance is one of the main motives for watching sports (Wann, 1995), and
team rosters encourages the audience to visit the stadium by judging that the quality of
the game is high (Falter & Pérignon, 2000; Garcia & Rodriguez, 2002).

Various unpredictable situations that can occur in a sports event are a major factor
that arouses the interest of sports spectators. This uncertainty is largely divided into the
uncertainty of individual matches, the uncertainty of the entire season, and the uncertainty
of the league performance without a special powerhouse (Borland & MacDonald, 2003).
In order to measure the uncertainty of an individual match, the difference in ranks
between the two teams playing against each other is measured (Hart, Hutton, & Sharot,
1975); otherwise, the uncertainty is measured based on the win rate from the last season
or month (Whitney, 1988). Betting odds ahead of the game are also a criterion (Vergin &
Sosik, 1999; Vlastakis, Dotsis, & Markellos, 2009). Research dealing with uncertainty in
season performance defines uncertainty based on play-offs clinch or league
championships (Jones, 1984). In addition, research has shown that a few teams
successively winning the league over a long period negatively affects the number of
spectators and shows that uncertainty about the outcome of the game is an important
factor for spectators watching a sports game (Szymanski, 2001). This study used the
difference in the win rate of two teams playing a game as a variable representing the
uncertainty of the game, and in particular, wants to show that the variable has an inverted

U-shaped relationship to the number of spectators.

3. Hypotheses
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3.1. Influences of Win Rate on the Number of Attendees

If consumers are rational enough, they will consume to maximize their utility.
Likewise, if spectators watching a sports event are rational, they will decide whether to
consume the sports event so that their utility can be maximized. Sloan (1989) explained
that, while watching a game that the team they support is winning, spectators feel as
though they too are winning. This consumers’ regard of the team's victory as their own,
even though this victory actually has nothing to do with them, is an important
characteristic of sports consumption. In other words, the utilities of sports game attendees
are maximized when the team they support wins the game.

For these audiences, sports games are a kind of product, and like other everyday
consumption behaviors, consumers of sports games want to consume high-quality goods.
Villar and Guerrero (2009) confirmed that a team's standing can be a factor in the quality
of a match, and the higher the standing, the more people visit the stadium. Baade and
Tiehen (1990) also analyzed the number of annual spectators of each MLB club for 19
seasons and confirmed that the standing of the club was significantly related to the
number of its spectators.

The effect of each club's performance on the number of spectators can be related
not only to the annual cumulative number of spectators, as prior research explains, but
also to changes in the number of spectators in each daily event. Individual consumers
want to make a choice that maximizes their utility when they decide whether to visit the
stadium and watch the game. If the quality of the game they watch is expected to be high,
or their utility is expected to be maximized, more consumers will decide to buy tickets to
watch the game; otherwise, they will not choose to visit the stadium. In this case, which
variables do people use to forecast whether the team they support will win the game? The

win rate of the team they support will be appropriate for use as a basis. If the team's win
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rate is high, it will be more likely to win in the upcoming game. Conversely, if the win
rate is low, it can be expected that it is less likely that the team will win in the future as
well. Therefore, we can derive the following hypothesis:

H1. The higher a team’s win rate, the more spectators will visit the stadium.

3.2. Influences of Win Rate Differences on the Number of Attendees

With regard to the rational consumers apply when deciding whether to visit
stadiums to watch games, we will look at the utility function of the consumer in detail.
The total demand of the market is the sum of the purchasing behavior of individual
consumers, and rational consumers will make choices that maximize their utility.
Therefore, identifying the utility function of individual consumers will be the starting
point for predicting demand in the market.

To identify the utility function of individual sports spectators, we can assume that
the utility of a sports spectator (U) consists of two different types of utility. First, as Bilyeu
and Wann (2002) explained, eustress caused by situations in which it is difficult to predict
the outcome of the game is an important motive for watching a sports event. Based on
this characteristic, we can assume a utility function where utility is maximized when the
game result cannot be predicted easily because the game is accurately divided in half, and
is minimized when the game is determined by tilting one side. In other words, we can
derive a utility function Uz, which is a utility of the game aspect as a quadratic function
that is maximized at the point where P(win), the subjective expected probability of a win,

is 0.5, and is minimized when P(win) is 0 or 1

Ui = - @ ‘P(win)-(P(win)-1) + 3,



where 2 and & are individual utility differences ( zand & =0).

Second, as already mentioned, the audience of a sports event will gain greater
utility when the team they support wins than when it loses. Thus, we consider the utility
function in which the higher the probability of winning, the greater the utility, and the
lower the probability of winning, the smaller the utility. Reflecting this, we can derive
another utility function Uz, which is also determined by the subjective expectation of the

probability of win:

U, = P(win)-S(loyalty) + (1-P(win))-(-S(loyalty)),

where S(loyalty) represents the level of satisfaction when the favored team wins. Since
people with high loyalty have a high level of team identification, the variable S(loyalty)
will increase in proportion to the level of loyalty. Therefore, the total utility function of

sports spectators, U, can be stated as

U=U1+U;

= - @ -P(win)?+ (@ + 2S(loyalty))-P(win) + ( 8 - S(loyalty))

Assuming that consumers decide whether to purchase tickets based on their

utility level, the purchase probability of individual consumers can be expressed as:

exp(U)

Probability of Purchase = Trexp(U)

Figure 1 below shows the change in the probability of an individual consumer
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watching the game according to the change in P(win). At the point where P(win) is close
to 0, U is low owing to the low Uy, so the probability of purchase is also very low.
However, as the utility increases with increasing P(win), the purchase probability also
increases, and when P(win) exceeds a certain value, the purchase probability decreases
again as U; decreases. Based on this relationship, we can derive the following hypothesis:
H2. There is an inverted U-shaped relationship between win rate difference and
the number of spectators.

Frabability of
purchase

Figure 1. Probability of purchase

3.3. Impact of Win Rate Differences Depends on Fan Loyalty

As with other business areas, it is very important to build strong customer loyalty when
running a sports club. In particular, in the sports industry, it is very unusual for a brand switch to
occur even when customers do not satisfy the outcome (Da Silva & Las Casas, 2017). Therefore,
it is more important for sports club managers to manage the loyalty of their fans and understand
their characteristics.

Since loyal customers have a high degree of team identification, the change in U; as a
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result of the game will be large, while the change in U; due to the content of the game will be
relatively small. Zillmann and Paulus (1993) also explained that the utility of loyal spectators
would not decrease significantly even in a lopsided game. Because watching their teams’ games
in something they enjoy in itself, the difference in fans’ utility due to a change in the game aspect
is not that significant. On the other hand, since the level of team identification is low for an
audience with low loyalty, the change in U, will be relatively small, while the change in U; due
to “eustress” will appear large. This is because they prefer a game where the tension is high due
to an unknown match result to the end rather than which team will win. Regarding this difference,

we can understand that the value of the coefficient @ in our U; may vary with the fans’ loyalty
levels. Fans with high loyalty will have a relatively small @ value, and fans with low loyalty will
have a relatively large a value.

Figure 2 shows that the shape of the purchase probability varies depending on the levels

of @ and S(loyalty). The higher the loyalty, the larger the value of S(loyalty) and the smaller the &
value, whereas the lower the loyalty, the smaller the value of S(loyalty) and the larger the « value.

Based on this, we derive the following hypotheses:

H3. The inverted U-shaped relationship between win rate difference and the number of
spectators will differ based on the loyalty of the consumer groups.

H3a. The more (less) loyal fans there are, the wider (narrower) the parabola.

Sports clubs are making various efforts to increase consumer loyalty. In particular,
consistently investing heavily in the composition of the squad is a great way to increase the loyalty
of fans as this shows the fans that the managers are striving to achieve good results (Collignon &
Sultan, 2014; Da Silva & Las Casas, 2017). In particular, determining the size of the investment
in the squad, e.g., salaries, can vary based on the managerial direction of the manager rather than
on the content or results of the game on which direct control is not possible. Accordingly, this
study established the following hypothesis:

H3b. The more (less) money the club spends on salaries, the wider (narrower) the parabola.
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Figure 2. Probability of purchase reflecting different values of @ and S(loyalty)

4. Materials and Methods

4.1. Data

Among the four major sports leagues in North America - MLB, NFL, National
Basketball Association (NBA), and National Hockey League (NHL) - this study chose the number
of MLB events attendees as the research context for the following reasons. First, a sufficiently
large number of games is required to confirm the change in the number of spectators. However,
compared to the MLB, which plays more than 80 home games a year, the NFL plays less than 10
games, making it difficult to observe the latter’s change in spectatorship, and therefore rendering
the NFL unsuitable for our analysis. Second, the size of the stadiums has to be considered in
determining attendance, particularly because data may be truncated due to full attendance if a
game is played in a relatively small stadium. In the case of the NBA or NHL, the size of the
stadium is small, so full attendance frequently occurs; thus, they were excluded from the study;,

leaving us with only MLB to work with. This league presents the most adequate platform for
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observing changes in the number of spectators because it holds numerous games in a large stadium
throughout the seasons.

The data collected on MLB consisted of all 24,297 matches played over 10 years from
2010 to 2019. Among them, second match of doubleheader games were excluded because they
were not suitable for our analysis purpose, so only the remaining 24,023 games were analyzed.
All data related to individual matches were obtained from the official MLB website

(www.mlb.com) and a baseball data-archiving website (www.baseball-reference.com).

4. 2. Definition of Variables

Table 1 describes the definitions of the variables. The number of spectators in the game
is based on the actual number of spectators in every home game (“ATD”). The win rate of a match
(“WR”) is based on the cumulative win rate of the home team from the start of the season to just
before the match takes place, and WR of the first match of each season is assumed to be 0.5. The
difference in win rate of a match between the two teams playing games (“WRD”) is considered
as a variable that shows the uncertainty of the game. In this study, in order to control the change
in the number of spectators due to the multi-scoring game, the average score of the home team in
the previous five games (“RUN”) was added as a control variable. The score difference (“SD”)
was defined as the absolute value of the average score difference for the previous five games
before the match.

All teams in the MLB operate with the goal of advancing to the playoffs, and the more
important the games are to achieve that goal, the more people watch the game. The Championship
Leverage Index (“CLI ) measures the importance of a game to a team's chances of winning the
World Series, so this study included it as a control variable. In accordance with a previous study
(Villar & Guerrero, 2009), this study also reflected the division standing of the participating teams
(“STAND ") in the model. To control the effect of weather (Cairns, 1990; Falter & Pérignon, 2000;
Noll, 2001), the temperature when the game started in the stadium’s location (“TEMP ) was

included in the model, and whether it rains or not (“RAIN ") was also included as a dummy
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Table 1. Definition of variables

Variable Measurement Source
ATDit Number of home game spectators for team i on day t MLB Official
Win rate from the start of the season for team i on day t
WRit MLB Official
(the first match of each season is assumed to be 0.5)
R Difference in win rate against the opposing team for team i on day t
it
I (WR of home team - WR of away team)
RUN:it Average scores in the previous five games of team i on day t MLB Official
- Absolute value of average score differences for previous five matches
it
I of teamiondayt
. . . Baseball-
CLlit Championship Leverage Index of team i on day t
reference.com
STAND:it Division standing of team i on day t MLB Official
TEMP; Temperature where the stadium was located of team i on day t
RAIN A dummy variable indicating if it rains on day t
it
I (coded as 1 if it rains on day t, and 0 otherwise)
WDit A dummy variable indicating each weekday of team i on day t
A dummy variable indicating if day t is a federal/national holiday
HOLIit
(coded as 1 if day t is holiday, and 0 otherwise)
A dummy variable indicating whether a team plays during the daytime
DNit Y . : . . Pl ‘ . 4 MLB Official
(coded as 1 if it plays during the daytime, and 0 otherwise)
SEEY A dummy variable indicating if day t is an opening day
it
I (coded as 1 if day t is opening day, and O otherwise)
AWAY A dummy variable indicating each away team of team i on day t MLB Official
A dummy variable indicating whether the opponent is in the same division o
DIVit MLB Official

(coded as 1 if the opponent is in the same division, and 0 otherwise)

variable. Additional dummy variables were added to reflect the day of the week (“WD”) and

whether the game was on a holiday (“HOLI ) (Forrest, Simmons, & Szymanski, 2004; Paul, 2003;

Peel & Thomas, 1992). The time of day when the game was played (“DN ) was also included as
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a dummy variable. In addition, in the case of the first home game of each team, it was expected
that an unusually large number of people would visit the stadium due to the season opening effect,
so the first game of each season was classified as a dummy variable (“OPEN ). In order to control
the impact of rivalry between each club (Paul, 2003), the away team (“AWAY ") and whether the
away team belongs to the same division as the home team (“DIV ) were also classified as dummy

variables.

4. 3. Methods - Model Specification

Panel regression is a method that uses both cross-sectional and time series data, and can
obtain additional information that cannot be obtained when only one cross-section and time series
are considered (Wooldridge, 2016). In this study, data were analyzed using a fixed-effects model
that takes one season of a club as one panel. The fixed-effects model is effective in estimating
causal relationships and is capable of producing unbiased estimations compared to a standard
regression analysis, which may cause bias when there are unobservable elements (Briiderl &

Ludwig, 2015; Gangl, 2010). The regression model for the analysis is as follows.

Ln(ATDi) = Bot+ B1iWRi+ S WRDii+ S sWRDi?+ B4RUNit+ B sSDit
+ B6CLIit+ B7STANDii+ BsTEMPi:i+ B oRAIN; + 21671=1 ¥ mWDmit
+ B HOLlit+ B uDNit+ 8 120PENi+ Y22, 5,AWAY i+ B 13DIVit

+ Uit (1)

Equation (1) was used to explain the number of spectators for team i in period t by a
linear combination of explanatory variables. Since our dependent variable is skewed, log
transformation was taken for the dependent variable to yield the bell-shaped distribution (Russell

& Dean, 2000). #s, s, and J's indicate the influence of the explanatory variables that

determine the number of spectators. An analysis was conducted on the entire sample to confirm

16



H1 and H2.

Ln(ATDi) = Ao+ A1WRi+ A2WRDi+ AsWRDi2+ A4WRDiZ* Loyalty)
+ AsRUNit+ A6¢SDit+ A7CLIlit+ AsSTANDit + A oTEMP;t
+ A 10RAINit+ X8 _ ¥mWDmit + A 1uHOLIit + A 12DNit

+ A130PEN; + 2%9:1 OnAWAY hit + A 14DIVie + Ui 2

Equation (2) was used to verify H3a. Through A 4, we sought to confirm whether the
shape of the parabola varied depending on the level of loyalty. Among the various surveys
evaluating the loyalty of fans, in this study, the level of fans’ loyalty was classified based on the
ranking published annually by Emory University's Marketing Analytics Center in consideration
of the convenience of access and the consistency of standards. Since the current standard has been
applied to this indicator since 2016, four-year samples from 2016 to 2019 were used for this
analysis. By year, each team was classified into top 10 and bottom 10 groups based on their loyalty

levels, and coded as a dummy variable (coded as 1 if team i is included in top 10, O otherwise).

Ln(ATDi) = wo+ @1WRit+ @ WRDi+ w3WRDi?>+ w4(WRDi** Salary)
+ @wsRUNit+ @weSDit+ @ 7CLIit + @ sSTANDit + @ oTEMPijt
+ @w1oRAINit + Y8, _; ymWDmit + @ uHOLIit + @ 12DNit

+ @ 130PEN;it + Y22, §,AWAY it + @ 14DIVic + Uit (3)

Equation (3) was used to verify H3b. Through w 4, we sought to determine whether the

shape of the parabola varied depending on salary levels. In this study, we classified each team
into top 15 and bottom 15 according to annual salary levels by year, and coded them as dummy
variables (coded as 1 if team i is included in top 15, O otherwise). In addition, according to the

results of H3a and H3b, the feasibility of H3 could be confirmed.
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5. Results

5.1. Summary Statistics

A summary of the variables is presented in Table 2. The average number of spectators
was found to be 30,009. The average win rate of the home team was 0.500, and on average, there
was a difference of 3.4 points in the last five games. In addition, the difference in win rates
between the home team and the away team was 0.000, and the square of the difference in the win
rates between the home team and away team was 0.030. As shown in the table, the home team
scored an average of 4.4 points in the last five games. The average CLI was 0.8, and the average
temperature of the game place was 73.5°F. Table 3 summarizes the correlation between the

variables.

Table 2. Summary Statistics of the Variables

Variable Mean Std.Dev. Min. Max.
ATD 30,009 10,238 2,429 59,659
WR 0.500 0.107 0.000 1.000
WRD 0.000 0.172 -1.000 1.000
WRD? 0.030 0.104 0.000 1.000
RUN 4.4 15 0.0 16.0
SD 34 1.2 0.0 15.0
CLI 0.8 0.6 0.0 11.9
STAND 2.9 14 10 6.0
TEMP 735 10.8 23.0 108.0

5.2. Estimation Results

Table 4 summarizes the estimated results of the proposed equations. According to the
results, the higher the home team’s win rate at the time of the game, the higher the number of
spectators (B1 = .2549, p < .01), which is consistent with H1 of this study and prior research

(Cairns, 1990). Moreover, the larger the difference in win rate between the two teams, the smaller
18



Table 3. Correlation matrix

Variable ATD WR WRD RUN SD CLI STAND TEMP
ATD 1.000
WR 0.266*** 1.000
WRD 0.148*** 0.797*** 1.000
RUN 0.070*** 0.251%** 0.216*** 1.000
SD -0.032*** -0.012 -0.001 0.371*** 1.000
CLI 0.242%** 0.443%** 0.281*** 0.109*** -0.020** 1.000
STAND -0.302*** | -0.731*** | -0.535*** | -0.174*** 0.020** -0.590*** 1.000
TEMP 0.077*** -0.008 0.007 0.062*** 0.045*** -0.047%** 0.004 1.000.0

X % p< 0.1, **: p <0.05, ***; P <0.01

the number of spectators (B2 = -.1322, p < .01), and the larger its quadratic term, the smaller the
number of spectators (B3 = -.0730, p < .01). This finding confirms H2.

The average score of the home team was not significantly related to the number of
spectators (B4 = .0007, n.s.). That is, the smaller the difference in the scores of a recent game, the
more spectators will visit the upcoming one (Bs = -.0030, p <.05). Therefore, it can be assumed
that spectators’ choices are also affected by short-term trends. It was also confirmed that the more
important the games with higher CLI, the more spectators will attend (Bs = .0263, p < .01); thus,
the decrease in spectators as the team’s standing lowers (B7=-.0072, p < .01) further supports H1.
Additionally, consistent with the results of previous studies (Cairns, 1990; Falter & Pérignon,
2000; Noll, 2001), it was confirmed that the temperature at the time of the game had a significant
relationship with the number of spectators (Bs = .0042, p < .01), but no significant relationship
was found between the rain and the number of spectators (By = -.0040, n.s.). This is because in
the case of a baseball game, when there is a large amount of rainfall, the game is canceled. Thus,
in the case of our sample, if it rained, it would be thought that the degree was not severe. In
addition, and also consistent with the findings of previous studies (Forrest, Simmons, &
Szymanski, 2004; Paul, 2003; Peel & Thomas, 1992), we found that more spectators visited the
stadium on public holidays (B0 =.0149, p <.01). It was confirmed that the audience prefers day

games to night games (P11 =.0147, p < .01) and the number of spectators is increased if the game
19



Table 4. Fixed Effect Panel Regression Results

Variables Equation (1) Equation (2) Equation (3)
WR .2549 (.029)*** 2985 (.057)*** 2537 (.029)***
WRD -.1322 (.014)*** -.1191 (.026)*** -.1359 (.014)***
WRD? -.0730 (.013)*** -.1324 (.034)*** -.1127 (.017)%**
WRD? * Loyalty 1225 (.002)**
WRD? * Salary .0960 (.001)***
RUN .0007 (.001) .0035 (.002)* .0008 (.001)
SD -.0030 (.001)** -.0007 (.002) -.0029 (.001)**
CLI .0263 (.003)*** .0217 (.006)*** .0266 (.003)***
STAND -.0072 (.002)*** -.0102 (.004)*** -.0074 (.002)***
TEMP .0042 (.000)*** .0046 (.000)*** .0043 (.000)***
RAIN -.0040 (.019) -.0132 (.039) -.0033 (.019)
HOLI L0149 (.004)*** 1383 (.021)*** 0149 (.010)***
DN 0147 (.004)*** -.0071 (.007) 0145 (.004)***
OPEN 5209 (.013)*** 5304 (.024)*** 5207 (.013)**=*
DIV -.0141 (.003)*** -.0234 (.005)*** -.0141 (.003)***
Observations 24,023 6,403 24,023
Adj. R2 0.3644 0.3574 0.3647

X F*¥ p <0.01, **: p<0.05, *: p<0.10
% Standard errors are in parentheses.
% WD Dummies and AWAY Dummies for each equation are not reported.

is the opening match of the season (12 = .5209, p < .01). Interestingly, the number of spectators
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decreased when teams of the same division competed directly against each other for the
championship (13 = -.0141, p < .01). It could be explained that the interest of the audience
decreases because more games are played against teams of the same division that against teams
of other divisions.

Equations (2) and (3) were used to verify H3a and H3b. As we expected, it was
confirmed that the coefficient of the quadratic term of win rate difference decreased in the group
with high loyalties (A4 = .1225, p < .05) and the group with high salary (w4 = .0960, p <.01). At
the same time, it was found that the inverted U-shaped relationship between them was maintained.

From this, we can conclude that H3, H3a, and H3b are all supported.

6. Discussion

6.1. Summary of the Results

Among the various motives for watching sports, “eustress” and “self-esteem”, unlike the
others, are dependent on the content and outcome of the game. People who watch sports games
want to feel eustress, which is a positive anxiety that comes from an uncertain match. At the same
time, they want to achieve a level of self-esteem that comes from the team they support winning.
In this study, we considered that when consumers contemplate to watch a game, they tend to use
'the difference in win rate between the two teams playing' and the ‘cumulative win rate of the
supporting team' to determine whether they will achieve their targeted levels of eustress and self-
esteem. Here, we expressed the utility of sports spectators with a utility function that takes the
expected probability of winning before the game as an independent variable. Based on this utility
function, we sought to verify the relationship between the win rate and the number of spectators,
the difference between the win rate and the number of spectators, and the effect of the difference
in loyalty to the team on event attendance using actual MLB spectator data.

To do this, we analyzed the number of spectators for every MLB game from 2010 to
2019, and the results are as follows. First, the number of MLB match spectators increased as the
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winning rate of the team playing the game increased. This seems to imply that sports spectators’
desire for their teams to win affects their attendance at those teams’ games. Second, the results
revealed that spectators use the differences in the win rates of two teams playing against each
other in a game to predict the game outcome, and this variable is confirmed to have an inverted
U-shaped relationship with the number of spectators. As explained through our utility function,
this suggests that the eustress caused by the tension of the game and the anticipation of the self-
esteem obtained from a win have simultaneous effects. Finally, we confirmed that the influence
of the difference in the win rates of teams on the change in the number of spectators depends on
the fans’ loyalty levels. The degree of change was relatively small for clubs with high fan loyalty,
while large for those with low loyalty. In addition, this difference was confirmed to be the same
according to the difference in team payroll. This may provide sports club managers guidance to

deliver appropriate marketing messages to fans to boost sport game attendance.

6.2. Implications

The purpose of this study was to connect some of the content-specific variables of sports
events with the motivations for sports watching, and determine whether they are related to
changes in the actual number of sports spectators. We derive a utility function in which the level
of eustress is based on the expected probability of winning based on the differences in the win
rates of the teams, and the level of self-esteem is based on the level of satisfaction from the game
result. It was shown that the expected purchase possibility measured through this utility function
is empirically confirmed, contributing to understanding the underlying mechanism of the
decision-making process for sports consumption behavior.

This research provides some important implications for marketing managers on how to
allocate their sports clubs’ marketing budgets. Unlike general products in the market, sports events
are difficult for marketers to control in that they cannot control the content of the game, yet they
have to market the events. In this study, it was confirmed that the effect of the variables that affect

the change in the number of spectators might vary depending on the loyalty levels of the customer
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group and - as a loyalty determinant - the clubs’ salary levels. Thus, the results of this study
provide sports club marketing managers with controllable variables that they can use to develop

appropriate and effective marketing messages.

6.3 Limitations and Future Research

This study suffered several potential shortcomings that need to be considered. Firstly,
due to lack of information, it was not possible to control changes in ticket prices for each game.
Although our data are based on the same season with no change in ticket price, and reflects the
days of the week and holidays as control variables, it is not possible to consider the effect of the
change in ticket price on the number of spectators. Secondly, this study’s analysis was conducted
assuming market demand through the purchase possibility of one individual. However, in a real
market where heterogeneous consumers exist, the total demand of the market may vary according
to the characteristics and distribution of consumers. Nonetheless, the Appendix provides an
explanation that verifies that the characteristics of consumers with the same level of loyalty are
homogeneous, and that if the level of loyalty is uniformly distributed, the overall market demand
does not deviate from our assumption. However, if a demand function that reflects more diverse
customer characteristics is derived, it will be possible to conduct an analysis closer to reality.
Through future research, it is expected that additional implications can be found if the model
reflects factors that have structural changes in the number of sports events spectators, such as the

activation of online broadcasting due to the development of media.

23



References

Alexander, D. L. (2001). Major League Baseball: Monopoly pricing and profit-maximizing
behavior. Journal of Sports Economics, 2(4), 341-355.

Baade, R. A., & Tiehen, L. J. (1990). An analysis of major league baseball attendance, 1969-1987.
Journal of Sport and Social Issues, 14(1), 14-32.

Baimbridge, M., Cameron, S., & Dawson, P. (1995). Satellite broadcasting and match attendance:
The case of rugby league. Applied Economics Letters, 2(10), 343-346.

Basuroy, S., Chatterjee, S., & Ravid, S. A. (2003). How critical are critical reviews? The box
office effects of film critics, star power, and budgets. Journal of Marketing, 67(4), 103-
117.

Berri, D. J., Schmidt, M. B., & Brook, S. L. (2004). Stars at the gate: The impact of star power
on NBA gate revenues. Journal of Sports Economics, 5(1), 33-50.

Bilyeu, J. K., & Wann, D. L. (2002). An investigation of racial differences in sport fan motivation.
International Sports Journal, 6(2), 93.

Borland, J., & MacDonald, R. (2003). Demand for sport. Oxford Review of Economic Policy,
19(4), 478-502.

Branscombe, N. R., & Wann, D. L. (1991). The positive social and self concept consequences of
sports team identification. Journal of Sport and Social Issues, 15(2), 115-127.

Brida, J. G., Meleddu, M., & Pulina, M. (2012). Factors influencing the intention to revisit a
cultural attraction: The case study of the Museum of Modern and Contemporary Art in
Rovereto. Journal of Cultural Heritage, 13(2), 167-174.

Brenda, G. P., & Stotlar, D. K. (1996). Fundamentals of Sport Marketing. USA: Fitness.

Bruderl, J., & Ludwig, V. (2015). Fixed-effects panel regression. The Sage Handbook of
Regression Analysis and Causal Inference, 327, 357.

Bryant, J., Rockwell, S. C., & Owens, J. W. (1994). Journal of Sport and Social Issues, 18(4),
326-339.

Cairns, J. A. (1990). The demand for professional team sports. British Review of Economic Issues,
24



12(28), 1-20.
Robert B., C., Richard J., B., Avril, T., Marcus Randall, W., Stephen, F., & Lloyd Reynolds, S.

(1976). Basking in reflected glory: Three (football) field studies. Journal of Personality

and Social Psychology, 34(3), 366-375.

Chorbajian, L. (1978). The social psychology of American males and spectator sports.
International Journal of Sport Psychology.
Collignon, H., & Sultan, N. (2014). Winning in Business Sports. ATKeaney Report.
Da Silva, E. C., & Las Casas, A. L. (2017). Sport fans as consumers: An approach to sport
marketing. British Journal of Marketing Studies, 5(4), 36-48.
Dellarocas, C., Zhang, X. (, & Awad, N. F. (2007). Exploring the value of online product reviews
in forecasting sales: The case of motion pictures. Journal of Interactive Marketing, 21(4),

23-45,
DeSchriver, T. D., & Jensen, P. E. (2002). Determinants of spectator attendance at NCAA Division

11 football contests. Journal of Sport Management, 16(4), 311-330.
Dobson, S. M., & Goddard, J. A. (1992). The demand for standing and seated viewing
accommodation in the English Football League. Applied Economics, 24(10), 1155-1163.
Donihue, M. R., Findlay, D. W., & Newberry, P. W. (2007). An analysis of attendance at Major
League Baseball spring training games. Journal of Sports Economics, 8(1), 39-61.
Duncan, M. C. (1983). The symbolic dimensions of spectator sport. Quest, 35(1), 29-36.
Elias, N., & Dunning, E. (1970). The quest for excitement in unexciting societies. The Cross-
Cultural Analysis of Sport and Games, 31-51.
Falter, J. M., & Pérignon, C. (2000). Demand for football and intramatch winning probability: An
essay on the glorious uncertainty of sports. Applied Economics, 32(13), 1757-1765.
Forrest, D., Simmons, R., & Szymanski, S. (2004). Broadcasting, attendance and the inefficiency
of cartels. Review of Industrial Organization, 24(3), 243-265.
Funk, D. C., & James, J. D. (2006). Consumer loyalty: The meaning of attachment in the

development of sport team allegiance. Journal of Sport Management, 20(2), 189-217.

25



Gangl, M. (2010). Causal inference in sociological research. Annual Review of Sociology, 36(1),
21-47.

Gantz, W., & Wenner, L. A. (1989). The audience experience with sports on television. Media,
Sports, and Society, 241.

Garci, J., & Rodriguez, P. (2002). The determinants of football match attendance revisited:
Empirical evidence from the Spanish football league. Journal of Sports Economics, 3(1),
18-38.

Hart, R. A., Hutton, J., & Sharot, T. (1975). A statistical analysis of association football
attendances. Applied Statistics, 24(1), 17-27.

Jones, J. C. H. (1984). Winners, losers and hosers: Demand and survival in the National Hockey
League. Atlantic Economic Journal, 12(3), 54-63.

Kim, Y., Magnusen, M., Kim, M., & Lee, H. (2019). Meta-analytic review of sport consumption:
Factors affecting attendance to sporting events. Sport Marketing Quarterly, 28(3), 117-
134.

Liu, T., Ding, X., Chen, Y., Chen, H., & Guo, M. (2016). Predicting movie Box-office revenues
by exploiting large-scale social media content. Multimedia Tools and Applications, 75(3),
1509-1528.

Madrigal, R. (1995). Cognitive and affective determinants of fan satisfaction with sporting event
attendance. Journal of Leisure Research, 27(3), 205-227.

Noll, R. G. (2001). Attendance and price setting. International Library of Critical Writings in
Economics, 135, 165-207.

Paul, R. J. (2003). Variations in NHL attendance: The impact of violence, scoring, and regional
rivalries. American Journal of Economics and Sociology, 62(2), 345-364.

Peel, D. A., & Thomas, D. A. (1992). The demand for football: Some evidence on outcome
uncertainty. Empirical Economics, 17(2), 323-331.

Price, D. I., & Sen, K. C. (2003). The demand for game day attendance in college football: An

analysis of the 1997 Division 1-A season. Managerial and Decision Economics, 24(1),

26



35-46.

Russell, C. J., & Dean, M. A. (2000). To log or not to log: Bootstrap as an alternative to the
parametric estimation of moderation effects in the presence of skewed dependent
variables. Organizational Research Methods, 3(2), 166-185.

Shafiullah, M., Okafor, L. E., & Khalid, U. (2019). Determinants of international tourism demand:
Evidence from Australian states and territories. Tourism Economics, 25(2), 274-296.

Sloan, L. R. (1989). The motives of sports fans. Sports, Games, and Play: Social and
Psychological Viewpoints, 2, 175-240.

Smith, G. J. (1988). The noble sports fan. Journal of Sport and Social Issues, 12(1), 54-65.

Su-lin, G., Tuggle, C. A., Mitrook, M. A., Coussement, S. H., & Zillmann, D. (1997). The thrill
of a close game: Who enjoys it and who doesn’t? Journal of Sport and Social Issues,
21(1), 53-64.

Szymanski, S. (2001). Income inequality, competitive balance and the attractiveness of team
sports: Some evidence and a natural experiment from English soccer. The Economic
Journal, 111(469), F69-F84.

Trail, G. T., & James, J. D. (2001). The motivation scale for sport consumption: Assessment of
the scale’s psychometric properties. Journal of Sport Behavior, 24(1).

Vergin, R. C., & Sosik, J. J. (1999). No place like home: An examination of the home field
advantage in gambling strategies in NFL football. Journal of Economics and Business,
51(1), 21-31.

Villar, J. G., & Guerrero, P. R. (2009). Sports attendance: A survey of the literature 1973-2007.
Rivista di Diritto e di Economia dello Sport, 5(2), 112-151.

Vlastakis, N., Dotsis, G., & Markellos, R. N. (2009). How efficient is the European football
betting market? Evidence from arbitrage and trading strategies. Journal of Forecasting,
28(5), 426-444.

Vuji¢, S., & Zhang, X. (2018). Does Twitter chatter matter? Online reviews and box office

revenues. Applied Economics, 50(34-35), 3702-3717.

27



Wann, D. L. (1995). Preliminary validation of the sport fan motivation scale. Journal of Sport and
Social Issues, 19(4), 377-396.

Wann, D. L., Melnick, M. J., Russell, G. W., & Pease, D. G. (2001). Sport Fans: The Psychology
and Social Impact of Spectators. Routledge.

Wann, D. L., Schrader, M. P., & Wilson, A. M. (1999). Sport fan motivation: Questionnarie
validation, comparisons by sport, and relationship to athletic motivation. Journal of
Sport Behavior, 22(1), 114.

Whitney, J. D. (1988). Winning games versus winning championships: The economics of fan
interest and team performance. Economic Inquiry, 26(4), 703-724.

Wooldridge, J. M. (2016). Introductory Econometrics: A Modern Approach. Nelson Education.

Zillmann, D., Bryant, J., & Sapolsky, B. S. (1989). Enjoyment from sports spectatorship. Sports,
Games, and Play: Social and Psychological Viewpoints, 2, 241-278.

Zillmann, D., & Paulus, P. B. (1993). Spectators: Reactions to sports events and effects on athletic
performance. Handbook of Research on Sport Psychology, 600-619.

Zuckerman, M. (2014). Sensation Seeking (Psychology Revivals). Taylor & Francis.

28



Appendix

This study assumed the following individual utility functions.

Ui = Uy + Uy = -a-P(win)?+ (o + 28i)-P(win) + (B - Si)

Based on their utility function, rational consumers will consume more if the utility is
large and consumes less if the utility is small. Therefore, assuming that the individual consumer's
demand function is the same as the individual consumer's utility function, the individual

consumer's demand function (D) is as follows:

Di = -a-P?*+ (a+2S)P+@P-S)

Di(P=x) = —a X2+ (@ +2S)x+(P-Si)

Because the aggregate demand of the market can be expressed as the sum of individual

demand functions, the aggregate demand function can be expressed as
AD(P=x) = |Di(P=x) - f(Si) - dS;

Assuming that the consumers' S; follows a uniform distribution between 0 and s, the

aggregate demand is

AD(P=X) = [y Di(P=x) - + - dS,

=-0-X+(a+s)yx+(P- %s)

In this way, we can derive the demand function of the market in the form of an inverted

U-shape according to the expected probability of a win.

29



N
op

BH

)

B!
ol

=

H

0

Ao

oT
o]l

7
o

T

ey
o

g

Y

)

iR o w2 A7) dite] o

=
=

dlo]E

J 7371¢]

A

il

FokT wo] A2 1

Ay

i

TR

1

7,

)

M

Ton

3718 W& el wiel A E = 20 28

Rl

=d nEb]

o]

371

Al

e A

+2

°©

2]

Ea

[e)

& o]

=
)

el

VS|
=,

54 A

e,

e} =

Ea
1

0
No
o}
=~
=
ol
J|

—
file)

T
—_

A

LHERRE O T,

iAoz A

ol

il

;Qn_
o|]

‘_Ir”

=
1

0
HH

¢+

B
3

il
T
Gl

;ﬁ
or
il
=
2
)
o
"
il

ﬁo
N
B
<]
)
=y

o}
e

/)

30



=

110
Ho

i

BH

)
N

3 v

o) q.

Aol A

=

9% AMEHL gk ot

2=
T

]

!

o

ol
e

,M_u.o

!

Nfo
i

ﬂo

_EO

—

0

A

B

o

1

)
o
A
=
i
A

=
!

gl

¥ 58 29, 37 2% AT

H:2016-30153

feig
=1,

31



	1. Introduction
	2. Theoretical Backgrounds
	2.1. Motives for Watching Sports Games
	2.2. Determinants of the Number of Attendees

	3. Hypotheses
	3.1. Influences of Win Rate on the Number of Attendees
	3.2. Influences of Win Rate Differences on the Number of Attendees
	3.3. Impact of Win Rate Differences Depends on Fan Loyalty

	4. Materials and Methods
	4.1. Data
	4.2. Definition of Variables
	4.3. Methods - Model Specification

	5. Results
	5.1. Summary Statistics
	5.2. Estimation Results

	6. Discussion
	6.1. Summary of the Results
	6.2. Implications
	6.3. Limitations and Future Research

	References
	Appendix


<startpage>8
1. Introduction 1
2. Theoretical Backgrounds 3
 2.1. Motives for Watching Sports Games 3
 2.2. Determinants of the Number of Attendees 6
3. Hypotheses 7
 3.1. Influences of Win Rate on the Number of Attendees 8
 3.2. Influences of Win Rate Differences on the Number of Attendees 9
 3.3. Impact of Win Rate Differences Depends on Fan Loyalty 11
4. Materials and Methods 13
 4.1. Data 13
 4.2. Definition of Variables 14
 4.3. Methods - Model Specification 16
5. Results 18
 5.1. Summary Statistics 18
 5.2. Estimation Results 18
6. Discussion 21
 6.1. Summary of the Results 21
 6.2. Implications 22
 6.3. Limitations and Future Research 23
References 24
Appendix 29
</body>

