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Abstract: Some studies have examined ticket sales in the context of a sporting event. However,
only a few have investigated the determinants of ticket prices, and, to date, none have done so in
the context of a multidisciplinary sports mega-event. This study examines this complex paradigm
through the case of the World Swimming Championships held in Barcelona, Spain. The particular
focus of this study was whether, in such a framework, the same model of analysis of price deter-
minants could be applied equally to all the disciplines that comprise the sporting mega-event. The
applied model was significant, explaining the ranges of variation of the ticket prices in the different
sport disciplines. The main hypothesis was rejected, which suggests that when examining price
determinants in multidisciplinary sport mega-events, it will be convenient to implement a different
model for each sporting discipline (aquatic, in the case at hand). These results can help professionals
better understand consumer fluctuations throughout the ticket sales process in such an environment,
in order to appropriately price tickets. This, in turn, will lead to maximizing revenue, as well as
attendance, at sporting events.

Keywords: dynamic ticket pricing; sales management; consumer fluctuations; revenues maximisation

1. Introduction

It is well known that spectators play a fundamental role in sporting events since, on the
one hand, they co-create value with the athletes, and on the other hand, they can provide
important income to the organisers (Chappelet 2013; Howard and Crompton 2004). This
makes it clear how important spectator attendance is to the success of an event, and since
tickets cannot be sold after completion, it is imperative that sports organisations constantly
maximise sales opportunities (Patel 2018). Although the literature on revenue management
is extensive, historically there has been relatively little specific research in the field of
sporting events (Balseiro et al. 2011), and in particular, ticket sales as a source of income
(Hoye et al. 2018). A source of revenue that is particularly relevant in this environment
according to diverse research works, e.g., Bradbury (2020) or Smith (2013), is ticket sales,
since between 80 and 90% of MLS teams” income is produced on match day. In this line,
Bradbury (2020) stated that “despite its growth in popularity remains more dependent on
spectator revenue than other US sports leagues”. Similarly, ticket sales are still a crucial
source of income for sports organisations such as European football clubs. In fact, ticket
sales revenues accounted for 15-19% of the total income of four of the highest earning
European football teams (F.C. Barcelona, Real Madrid C.E.,, Manchester United F.C., and
Liverpool) in 2019/2020 season (Deloitte 2021). These figures are a similar percentage to
the case that concerns us in the present investigation, since according to the Report to the
General Congress on the verification of the four years 20132016 financial statements of
the Fédération Internationale de Natation (International Swimming Federation, FINA),
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the income generated by the host cities of the World Swimming Championship (which
was mostly derived from ticket sales) represented 16% for the mentioned period. Thus,
although broadcasting, sponsorship, and commercial revenues may reduce the relative
contribution of ticketing revenue, the latter remains of paramount importance to the event’s
financial success (Smith 2017). Authors such as Chappelet (2013) and Shapiro and Drayer
(2014) have pointed out in their research that ticket sales and stadium attendance can
help sports organisations generate more sponsorship or ancillary revenues (e.g., parking,
concessions, etc.).

Over the years, the significant importance of ticket sales in sports has attracted the
interest of researchers and practitioners. As will be discussed in the next section, several
authors, such as Drayer et al. (2012), have pointed out that previous studies that aimed to
examine ticket sales in the context of a sporting event did so through different approaches.
In this sense, it should be noted that although there are some studies that approached
the problem through the analysis of the possible determinants of ticket prices (Rishe and
Mondello 2003, 2004; Shapiro and Drayer 2014; Kemper and Breuer 2016), the vast majority
of research has focused its analysis on the factors that can affect variations in consumer
demand (Boyd and Boyd 1998; Falter and Perignon 2000; Forrest and Simmons 2002; Lemke
et al. 2010). In turn, it was found that most of the research was addressed through the
analysis of samples such as a particular sports organisation (Shapiro et al. 2016; Kemper
and Breuer 2016) or some teams that compete in a league (Rishe and Mondello 2003;
Xu et al. 2019), but none of the previous works proposed the analysis of ticket sales in
sports mega-event environments, perhaps due to the difficulty of obtaining complete and
comprehensive databases with specific information on an event with these characteristics
(Kemper and Breuer 2016).

This research aims to contribute its grain of sand to the literature, analysing for the
first time some price determinants in a multidisciplinary sports mega-event context; and to
explore if the same model could be applied within this framework for an analysis of the
determinants of the ticket price for all the disciplines comprising the sporting mega-event.
Therefore, the sale of tickets for the World Swimming Championship (WSC) was examined,
which, due to the multidisciplinary nature of the event, comprises six sports disciplines.
It is also worth highlighting the theoretical and practical contribution of the study, as it is
the first to shed light on the purchasing behaviour of consumers, in the process of selling
tickets for a sporting event of these characteristics, due to the analysis of variables such as
purchase time in advance, the purchase channel, or the types of sessions that customers
attend, among others.

Finally, by fostering measures that allow an empirical analysis of a multidisciplinary
sports mega-event, the authors wish to catalyse further research in this area and improve
understanding of the factors that may be key to decision-making and the successful im-
plementation of pricing policies (Sheth et al. 2004; Solanellas and Mufoz 2021); for as
Zsigmond et al. (2020) pointed out, “addressing the price-sensitive customer and motivate
them to buy requires a thoughtful and considered marketing strategy in the field of sport”
(12).

2. Literature Review
2.1. Ticket Sales, a Concern for Years

From a historical perspective, the pioneering investigations of Rothstein (1971) and
Littlewood (1972) on overbooking in airlines and hotels marked the starting point of general
interest in the field of revenue management. However, according to Bitran and Caldentey
(2003), it was after the works of Beloba (1987) and Smith et al. (1992) that the field of study
took off. Research on sales in the cruise line industry (Ladany and Arbel 1991), the hotel
industry (Bitran and Gilbert 1996), and for internet providers (Nair and Bapna 2001) are
some examples of research on income management, and that, in some way;, set a precedent
for researchers from various areas to show their interest in this field of study.
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Ticket sales at sporting events has been extensively studied in recent decades (Drayer
et al. 2012). Among other aspects, this has been due to the need for academics and
practitioners to expand their knowshledge in this field to improve the implementation
of optimal strategies for setting ticket prices, to lead to the maximisation of income and
greater attendance of spectators to events (Shapiro and Drayer 2014).

Drayer et al. (2012) and Shapiro and Drayer (2014) identified how, over time, research
that focused on the primary market was approached from many different perspectives, such
as the research carried out by Scully (1994) and Noll (1974) with the intention of estimating
the elasticity of demand for professional baseball and basketball; the outstanding research
carried out decades later by Reese and Mittelstaedt (2001), where they explored, for the first
time, the criteria used to establish the price of tickets in the NFL; or Rishe and Mondello
(2004), who analysed various determinants of the price of the four major sports leagues in
North America. However, there have also been recent approaches such as those carried
out by Drayer and Martin (2010) and Shapiro and Drayer (2014), who showed interest in
the ticket resale market; or the perspective of studies by Kaiser et al. (2019), Nalbantis
et al. (2017), and Popp et al. (2018), who set out to examine the preferences of spectators of
sporting events for tickets, and their willingness to pay.

In short, in the study of ticket sales for sporting events, two main approaches were
identified: an examination of the determinants that influence variations in consumer de-
mand, trying to explain them through an analysis of different factors such as the advantage
of playing at home (Boyd and Boyd 1998), the uncertainty of the results (Falter and Perignon
2000; Forrest and Simmons 2002), or the performance of the team and the player (Lemke
et al. 2010), among others; or secondly, analysis focused on the determinants of ticket prices
through various variables such as the team’s performance during the previous season, the
income needs of the organisation, the time of the season or the day of the game, seat, or
ticket availability, etc. (see Rishe and Mondello (2004), Shapiro and Drayer (2014), and
Kemper and Breuer (2016), as reference studies regarding price determinants, for a better
understanding of the different approaches).

2.2. Ticket Pricing Strategies

Examining the literature in question, it can be seen how the analysis of ticket sales in
sporting events depended to a certain extent on the implemented strategies themselves,
regarding the pricing of tickets for the events analysed. Strategies that, in general, have
evolved considerably in the last three decades from a fixed cost-plus approach (considering
several aspects such as profit or market competition), to variable ticket pricing (VTP) based
on different aspects (quality of the rival, seat location, day of the week, etc.), which led
to the widespread adoption of dynamic ticket pricing (DTP), where ticket prices change
over time based on fluctuating demand conditions (Dwyer et al. 2013; Patel 2018), allowing
organisations to assess consumer demand and market factors to price their event more
effectively (Moe et al. 2011). It could also be said that these three general strategies offer a
wide range of combinations and possibilities, with their pros and cons, that organisations
can use as they see fit to maximise revenue (and extract consumer surplus) from ticket
sales. Thus, with the aim of providing an overview to the reader, some of the most popular
practices are outlined below.

2.2.1. Two-Part Pricing

This strategy involves a fixed upfront payment, such as a membership fee, plus a
unit price charged as a usage fee for the service purchased (Oi 1971; Varian 1989). The
implementation of such a strategy can be recognised in different sports organisations such
as, for instance, those dedicated to fitness services or clubs, such as tennis, paddle tennis,
golf, etc., where the membership fee does not include all the services provided and the
consumer has to pay a unit price for, say, playing a tennis match or attending a special class.
Such practices can also be identified even in sporting events, where recently one can find
cases where, despite paying a membership fee for a season’s seat, there are certain events
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(e.g., special matches, such as finals, etc.) that show two-part pricing. However, this type of
strategy is rarely used in “one-off sporting events”, as what organisations seek by using a
membership fee is primarily to increase customer loyalty (Dick 1995; Butscher 1999), and
sporting events such as WSC are of fleeting duration, which makes it more complicated to
operationalise such a strategy. However, it could be highlighted as something interesting to
explore in the near future by sports organisations that, even if they organise one-off events,
to organise them over a certain period of time.

2.2.2. Price Discrimination

Broadly speaking, this model seeks to sell two “similar” products at different prices
(Armstrong 2006). This strategy, in turn, can occur in a multitude of combinations such
as anonymous discrimination (selling at a different price to two consumers), quantity
discounts (the greater the quantity of a product purchased, the greater the discount),
bundling discounts, etc. However, while it might initially appear to be a strategy that
is certain to lead to revenue maximisation, for example, by allowing firms to offset the
benefits of setting a low price in a competitive market against a high price in a captive
market (Armstrong 2006), the reality is that without sufficient information about the market
or consumer preferences (such as information about each consumer’s willingness to pay
for the products or services provided) (Kaiser et al. 2019), or without a compelling reason
behind it, such as, for example, social pricing sometimes implemented by governments or
organisations offering essential goods and services, it is very difficult to implement. A poor
implementation of such a strategy could generate a good breeding ground for the creation
of a secondary market. Setting different prices in different regions, for different groups, or
according to purchasing channels, etc., could lead to organisations or individuals reselling
goods purchased at low prices. This could occur not only due to the implementation of
price discrimination strategies, but also because technological advances would allow it.
Organisations have recently been concerned to address this issue, with the development
of systems to prevent resale and to have greater control over the secondary market. For
example, some leisure events have been found that sell tickets electronically with personal
identification, or even establish a single mandatory resale channel (such as the official
website of the event).

At the same time, in an environment such as sporting events, another adverse effect
that could occur from such discrimination is that it could damage the organisation’s image
by undermining consumer confidence, by selling the same ticket at different prices to
different groups; something that, if realised by consumers, could even have a negative
impact in long-term business relationships (Morgan and Hunt 1994).

2.2.3. Peak Load Pricing

This is a strategy that deals with situations where demand varies, but supply cannot
adjust in real time to respond to changes in demand (Courty 2000). When demand varies
in a predictable way, peak-load pricing predicts that prices should increase in periods of
high demand, and decrease in periods of low demand. However, such a strategy requires
prior information on consumer behaviour patterns that allows peak-load pricing to stand
out. Nonetheless, while it can be helpful for price prefixing for some sporting events—
for example, for a club season, or for an event that is repeated several times in a short
period of time such as a play—there are some adverse effects when demand may vary
unpredictably. In these situations, managers may find themselves with little room for
manoeuvre, leading to under- or over-estimated ticket pricing, which can work against the
organisation’s objectives to maximise revenue and attendance at the event.

Ultimately, while we could find different combinations of pricing systems to imple-
ment, while fixed and VTP strategies are based on setting prices in advance of sport events
(Rascher and Schwarz 2012), the implementation of a DTP strategy helps organisations
to adjust prices in real time (Drayer et al. 2012; Paul and Weinbach 2013), proving to be
a valuable tool to ensure that tickets are sold at an appropriate price based on supply
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and demand factors (Sweeting 2012). In fact, authors such as Rishe (2012) highlight how
the application of a DTP framework can help sports organisations increase their revenue
from ticket sales by 5-30%. It is also important to note that DTP allows organisations to
overcome some of the limitations of other types of strategies, such as the ability to influence
the secondary market by adjusting ticket prices (Drayer et al. 2012; Paul and Weinbach
2013), placing the emphasis on demand and being able to take action on the price sensitivity
of consumers. However, the research on price determinants in a demand-based pricing
environment (Shapiro and Drayer 2014) and real-time pricing research within spectator
sport is limited, since the initial implementation occurred in 2009 (Drayer et al. 2012).

2.3. The World Swimming Championship Case

The recent approaches of Shapiro and Drayer (2014) and Kemper and Breuer (2016)
were to conduct their studies on determinants of the dynamic price of tickets (in the
MLS, and in an English soccer club, respectively) by analysing a multitude of variables
in explanatory models that resulted in quite high R2 values (>70%) on the variance in the
price of the ticket. The theoretical foundation of this article is also based on the dynamic
pricing theory. Therefore, the present study extends the existing literature by focusing on a
context such as the 2013 World Swimming Championships organised in Barcelona, thus,
being the first study to contribute to the body of knowledge on the analysis of DTP sales in
a multidisciplinary sports event, while also hoping that it will serve sports management
professionals when making decisions in setting pricing policies (Drayer et al. 2012) for a
sporting event of such magnitude.

3. Methods
3.1. Contextualisation

The FINA World Championship is the major sporting event of the International
Swimming Federation and the World Championships for Aquatic Sports. In addition, it is
worth mentioning that, in the case in point, the BCN WSC could be considered the second
most important sporting event organised in the city of Barcelona in recent decades, only
behind the 1992 Olympic Games (Solanellas and Camps 2017). In this respect, the authors
would like to highlight the originality of the present study, since the magnitude of such
a sporting event, which has never been analysed before, together with the possibility of
analysing the entire database (46,181 price points) of the event for which the data were very
difficult to obtain (as can be understood from the scarce literature in the field, and the year
for which the data were available; as organising committees are sometimes not very open
to sharing this data for research purposes), make this research a unique study in the field.

In the WSC, six aquatic sport competitions are held over approximately two weeks:
swimming, synchronised swimming, men’s and women’s water polo, diving, high diving,
and open water swimming. However, for research purposes, and because of the ticketing
selling process itself, in this study, water polo disciplines were treated separately, and the
opening ceremony event was also analysed as a subevent, resulting in a total of 8 subevents
that composed the multidisciplinary sports mega-event.

It is also important to note that looking into the schedule of the BCN WSC for the two
weeks in which the event occurred, some of the competitions began when others had fin-
ished, while others overlapped during those days. The opening ceremony was held on the
19th of July 2013, and the closing ceremony on the 4th of August 2013. Competitions were
held during these 17 days in several sports installations: the Sant Jordi Arena swimming
pool, the Barcelona City Council pool, the Bernat Picornell swimming pools, and Barcelona
Harbour.

3.2. Variables

The studies noted in the literature review section constituted a very good reference
point for this research by virtue of their classification of independent variables (e.g., Rishe
and Mondello 2004; Shapiro and Drayer 2014; Kemper and Breuer 2016). Therefore, the
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variables were chosen based on those that best fit the competition format to be analysed, as
well as the use of the data available in the database that the organising committee provided
to the researchers.

The dependent variable was the ticket price (of each single ticket, in EUR), and the
independent variables were:

- The sports discipline: open water, men’s water polo, swimming, opening ceremony,
diving, high diving, synchronised swimming, women’s water polo;

- The type of competition: finals or semi-finals, preliminaries, other sessions;

- The time difference of the purchase:

O Time in advance: days between the purchase and the beginning of the competi-
tion;
O Filter competition: variable introduced by the researchers, referring to the

binary transformation of whether the purchase occurred before the competition
started (0), or after the competition had started (1) (at any moment after the
competition started);

- The time slot of the competition: weekday morning, weekday afternoon, weekend
morning, weekend afternoon;

- The online sales channel: tour operator, discount channels, BCN channel (official
website), and other channels.

3.3. Sample and Data Collection

The local organising committee provided ticket sales data for all competitions and
games during the BCN WSC. Therefore, the original database was obtained from the
official platform supplier and was retrieved from an Excel file. The authors managed some
variables and created some additional ones by performing simple calculations.

After cleaning up the database, a pre-analysis of data was launched, which identified
two kinds of cases to be eliminated from the database: price values of EUR 0 (complimentary
tickets for sponsors, federations etc.), and sale packs for a specific aquatic discipline. The
latter were regarded as a very different product, and some mistakes were accumulated.
Therefore, the original database of 59,000 cases was reduced to 46,181 transactions (78.3%)
corresponding to ticket purchases.

3.4. Data Analysis

Firstly, a descriptive analysis of the main variables was carried out. In addition, charts
of the sales evolution during the whole purchase process were prepared, from the general
point of view of the entire event, as well as depending on the sport discipline, to better
understand the sales process experienced in such an event.

Secondly, given that with sufficient data on sporting events and ticket sales, logistic
regression techniques can be implemented to identify the characteristics that could help
understand the determinants of price (Patel 2018), the following approach was undertaken.

A correlational design was used to assess the relationship between various ticket price
determinants factors for all aquatic disciplines. Then, an ordinary least squares (OLS)
multiple linear regression model was developed to examine the impact of these factors
on ticket price. Multiple linear regression assumptions were examined (linearity, inde-
pendence, normality, and equality of the variances/heteroscedasticity). As two variables
had a non-normal distribution (ticket price and ticket numbers to be purchased), in an
effort to remedy this issue, log transformations were conducted on each of these variables
(Sprinthall 2012) (Ln_Price and Ln_Tickets). Therefore, the log transformations limited both
the skewness and kurtosis, and provided a normal distribution for each of these variables.
Variance inflation factors (VIF) and tolerance statistics were then reviewed, which indicated
no multicollinearity issues among the independent variables (Neter et al. 1989; Schroeder
1990). A scatterplot analysis of residuals in comparison with predicted values and statistical
tests for equality of variances showed that no other assumptions were violated in either
regression equation.
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Finally, to verify the hypothesis, the Chow test was implemented to determine whether
a model of price determinants was needed for each sport discipline, or not.

4. Results

The results are presented in two steps. First, general descriptive results are shown,
then the results of the correlation and regression price determinant model are presented.

4.1. Descriptive Results

Table 1 displays descriptive data for the most important continuous variables included
in this research.

Table 1. Descriptive statistics for continuous variables.

Tickets Ln_Tickets Ticket Price Ln_Price Trans?ctlon . Days .Week
() (Ln) (EUR) (Ln) Price Difference Difference
(EUR) (Days) (Week)
Valid cases 46,181 46,181 46,181 46,181 46,181 46,181 46,181
Mean 4.22 0.85 EUR 33.84 3.33 EUR 87.41 46.64 6.36
SD 11.46 0.74 EUR 44.46 0.62 EUR 178.89 71.24 10.1
Min 1 0 EUR5 0.06 EUR 5 0 0
Max 100 4.61 EUR 583 6.37 EUR 14,285.3 236 33

The results showed that the mean for dynamically priced tickets was EUR 33.84
(SD = EUR 44.46), and that consumers bought 4.22 tickets on average in each transaction
(SD = 11.46). Although standard deviations were high for both the number of tickets and
ticket price variables relative to the mean, these formed a normal distribution, and log
transformations were conducted (Ln_Tickets and Ln_Price). The high standard deviations
were due to a large quantity of tickets (particularly in some disciplines) being sold at lower
prices (min price = EUR 5), and because some tickets were bought in packs (max = 100).

Regarding the time in advance of the purchase, it was noted that the buyers purchased
tickets a large amount of time before the competition began (Xdays = 46.64, SD = 71.24;
Xweek = 6.36, SD = 10.1).

Figures 1-3 provide a summary of percentages for categorical variables examined in
the current study. Figure 1 describes which types of competitions were the most “bought”
depending on the time slot (during the week or weekends: WeA = 43%; WdA = 35%)
and the type of the competition (finals or semi-finals = 76.3%, preliminaries = 21.8%, or
others = 1.9%). It also shows by which of the online channels the largest number of purchase
transactions took place (BCN Channel = 91.6%).

Figure 2 presents an overview of the sales distribution by discipline (related to the
total sales in EUR), the relative assistance (%), and the average price for each sport dis-
cipline. Swimming, as the main competition occurring during the second week of the
event, accumulated 45.72% of the total sales and 43.5% of the total assistance, followed by
synchronised swimming with 23.04% and 25.35%, respectively. It can be also seen how
four events out of the eight analysed (swimming, synchronised swimming, diving, and
men’s water polo) accumulated up to 90.51% of the total sales and up to 93.7% of the total
assistance to the event.

Figure 3 shows the sales and average price evolution for the weeks prior to the
competition (from week 33 to week 1). It can be seen that as the date of the competition
drew closer, more tickets were bought; however, it is important to note that just one day
before the event started, only 53.1% of the total sales had been reached. On the other hand,
it can be observed that, in general, prices dropped from the beginning until the last week of
competition, with some pricing peaks (ups and downs) during the selling process.
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Figure 1. Percentage for categorical variables.
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Figure 2. Percentage of sales, assistance, and average price for each sport discipline.

However, as the purpose of this research is beyond the analysis of the data of the whole
event in general, but rather for each discipline, if one looks in detail at the comparison
between the aquatic disciplines, one can see how apparently each one reported different
selling behaviours (pricing and tickets sold). Due to the lack of room in this paper to show
all the information, Figure 4 shows, as an example, the differences in the sales evolution
for swimming and men’s water polo disciplines. While men’s water polo experienced a
slight increase in sales and ticket price from week 10, swimming purchases and ticket prices
were more regular during the 33 weeks. This was the reason for the difference between
swimming reaching 46.9% of its total sales the day before the competition started, but men’s
water polo only reaching 27%. Therefore, when interpreting these results in comparison
with the global model shown in Figure 3, it is worth mentioning that each discipline has its
own characteristics. For example, in team competitions, the fact that potential spectators
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will have (or will not have) their team in the following competition rounds, could be
assumed to show up as a moderate pattern in anticipated sales. Consequently, given
the different behaviour of sales, it could be assumed that different analysis models for
analysing the price determinants in a multidisciplinary sports mega-event are needed. In
fact, the concept is deeply explored in the next section of the results.

25.0% 60.00 €
53.1%
55.00 €
20.0%
50.00 €
50.1
15.0% 45.00 €
40.00 €
41.00 €
10.0% \V/ 35.00 €
34.14 €
30.00 €
5.0%
25.00 €
oo IMmEninmnnninnnniBinnnnnnnnnnl 000
Qﬁ:%gﬁg8@3anﬁzf:ffifﬂ:ggggggggggg
BEEEZ33333333333833B3B83B8383
s Sales per Week Q= Average price Potencial (Average price)
Figure 3. Sales and average price evolution per weeks.
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RN z R
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z 2 2 2z Z

Figure 4. Percentage of sales and price evolution of men’s water polo and swimming.

4.2. Correlation and Regression Analysis

Table 2 shows the matrix correlation of the regression variables controlled by different
disciplines in a general model. Naturally, the specific matrix per discipline was also
calculated, but obviously there was insufficient room to show this in the present paper.
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Table 2. Matrix correlation of the regression variables, a general model.
Tickets and Price Time Difference Time Slot of the Competition Sales Channels Kind of Competition
Ln_Price Ln_Tickets Time in Filter WdM WdA WeM WeA SChannell Schannel2 Schannel3 Schannel4 Finals or Preliminaries Other
Advance Competition Semifinals Sessions
Tickets and Price
Ln_Price 1
Ln_Tickets 0.005 1
Time difference
Time in advance 0.370 ** 0.100 ** 1
Filter competition . . _ .
(purchase beofre (0) or after (1) the event begun) —0284 —0.13 0.671 1
Time Slot of the Competition
Weekday Moorning (WdM) —0.287 ** —0.024 ** —0.056 ** 0.065 ** 1
Weekday Afternoon (WdA) —0.019 ** —0.024 ** —0.035 ** 0.088 ** —0.233 ** 1
Weekend Moorning (WeM) —0.154 ** 0.019 * —0.035 ** 0.019 * —0.121** —0.277 ** 1
Weekend Afternoon (WeA) 0.290 ** 0.024 * 0.090 ** —0.136 ** —0.279 * —0.639 ** —0.332* 1
Sales channels
SChannell (Other Channels) —0.037 ** —0.005 —0.104 * 0.042 * —0.015* —0.016 ** —0.001 0.025 ** 1
Schannel?2 (Touroperator) —0.011* —0.003 —0.063 ** 0.073 ** 0.004 0.016 ** 0 —0.018 ** —0.021 ** 1
Schannel3 (Discount Channels) —0.134** —0.012* —0.097 ** 0.028 ** —0.001 —0.035 ** 0.031 ** 0.014 * —0.038 ** —0.018 ** 1
Schannel4 (BCN Channel) 0.115** 0.012 ** 0.159 ** —0.075 ** 0.010* 0.028 ** —0.019 ** —0.020 ** —0.694 ** —0.335 ** —0.596 ** 1
Kind of Competition
Finals or Semifinals 0.470 ** —0.017 ** 0.124 * —0.028 ** —0.426 ** 0.172** —0.377 ** 0.336 ** 0.002 —0.007 —0.055 ** 0.036 ** 1
Preliminaries —0.458 ** 0.015 ** —0.104 ** 0.076 ** 0.453 ** —0.145 ** 0.405 ** —0.397 ** —0.004 0.009 * 0.035 ** —0.023 ** —0.948 ** 1
Other Sessions —0.079 ** 0.007 —0.073 ** —0.145 ** —0.044 ** —0.101 ** —0.052** 0.157 ** 0.005 —0.006 0.067 ** —0.044 ** —0.248 ** —0.073 **

*p <0.05; ** p < 0.01 levels. Highest levels of correlations (>0.36, p = 0.00), in bold italics.
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The correlation coefficients were interpreted according to the criteria of Safrit and
Wood (1995): no correlation (score of 0-0.19), low correlation (0.20-0.39), moderate correla-
tion (0.40-0.59), moderately high correlation (0.60-0.79), and high correlation (>0.80). Thus,
under this interpretation, although low correlation among many variables was found, the
highest levels of correlation were found between the pairs of variables highlighted in bold
italics in Table 2. Some highlights of these could be the moderate correlations (>0.36) found
between variables such as Ln_Price and time in advance (0.370), finals or semi-finals (0.470),
and preliminaries (—0.458); or correlations higher than 0.6 (strong correlation). Negative
correlations were found in the relationship of the following variables: preliminaries, and
finals or semi-finals (—0.948); filter competition and time in advance (—0.671); WeA and
WdJA (—0.639), and Schannel4 and Schannell (—0.694). All these case results were highly
significant (p = 0.00).

Tables 3 and 4 provide the results for the DTP sport discipline regression models (eight
disciplines), including the general model that embraces all the event cases. The model
implemented was found to be significant, explaining only a slightly lower percentage (R2
of 0.385) of the variance in ticket price. The results changed depending on the analysed
sport discipline: men’s water polo and diving, R2 > 0.40; synchronised, swimming, and
women’s water polo, R2 between 0.30 and 0.40; open water and high diving, R2 between
0.17 and 0.25; and the opening ceremony, in which the goodness-of-fit was a very poor R2
of 0.565.

As can be extracted from Table 3, the significant price determinants and their cor-
relation varied depending on the ticket sales process of the sport discipline evaluated.
However, in general terms, some aspects of the results of the analysis of the DTP can be
highlighted from the implemented model.

Practically all the variables showed a significant effect at a level of 0.001%, and the
overall F-test for all models showed a significant effect at the 0.01% level. However, it
should be considered that due to the large sample size (total population in this case), the
analyses could reject most of the null hypotheses, which means that the significance of the
results should be treated with caution.

It should be noted that the dynamic price gradually decreased as the competition
approached for all sport disciplines, but not for the opening ceremony. The dummy variable
(filter competition) related to the sales period was negative and statistically significant
for most of the disciplines. However, it is important to note that percentages of variation
could be identified depending on the sport discipline (e.g., ticket prices decreased by
approximately 34% from one month before the start of the competition in the general
model, but by 7% for men’s water polo, or by 10% for diving). At this point, it is important
to mention that, due to the need to transform the dependent variable, and due to the
proposed binary transformation of the independent variable (filter competition) for this
model, the interpretation of the coefficients should be moderate, as these interpretations
only apply to the variable after transformation (Tabachnick et al. 2007). However, the
t-statistics and the overall significance of the independent variable in this model provide
evidence of its influence.

On average, it was found that a 1% increase in the number of tickets purchased resulted
in a 2% decrease in price (negative correlation for most of the disciplines analysed). In
addition, the variables that accounted for the time slot of the competition or the type of
competition showed effects that could be expected, such as the higher pricing of events
taking place on weekend afternoons, or for finals and semi-finals. In the same vein, one
could also understand that to some extent the variables that considered the sales channels
showed expected behaviour, as for instance, it was found that a 1% increase in ticket sales
through discount channels would result in a 24% reduction in price. In addition, while it
is worth noting that the highest number of tickets were sold through the official website
(91.6%; see Figure 1), it appeared that a 1% increase in sales through the Touroperator sales
channel resulted in a 9% increase in price. This could be considered for further analysis of
this case study event, and for future events.
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Table 3. Multiple linear regression Ln_Price.
Open Men R Openin, - High Synchronyzed Women
Total Wl:ter Waterpolo Swimming Celr)emongy Diving Div%ng };wimmi};g Waterpolo
Time in advance 0.0019 0.0000 0.0005 0.0019 0.0010 0.0014 0.0012 0.0027 —0.0008
t- statistic 47.2600 *** —1.3660 4.7400 ** 30.3700 ** 0.6020 17.7900 ** 8.1100 ** 34.0200 ** —4.2100 **
Filter competition
(purchase beofre (0) or —0.1214 —0.1398 —0.1664 —0.1549 0.5897 —0.1668 —0.0533 —0.0778 —0.2116
after (1) the event begun)
t- statistic —18.7600 ** —5.4300 ** —11.2800 ** —13.6600 ** 10.5700 ** —13.6700 ** —2.8800 —6.3400 ** —9.3200 **
Ln_Tickets —0.0213 0.0370 —0.0100 —0.0139 —0.1271 —0.019 0.0260 —0.0491 0.0200
t- statistic —5.4000 ** 1.7910 —1.4140 —2.3500 —3.2300 ** —2.2800 1.6100 —4.6600 ** 1.5690
Week day Afternoon 0.1975 0.2473 0.6443 0.3059 0.0965 0.2783
t- statistic 21.9300 ** 13.5600 ** 49.700 ** 18.5700 ** 3.8800 ** 8.4100 **
Weekend Morning 0.1921 0.1708 0.2190 0.2224 0.2547 0.1421 0.2426
t- statistic 20.1200 ** 7.2100 ** 9.1500 ** 13.4500 ** 16.9400 ** 5.4700 ** 6.5400 **
Weekend Afternoon 0.3583 0.3920 0.7939 0.3050 0.2838 0.4532
t- statistic 39.200 ** 20.7200 ** 62.3800 ** 19.8800 ** 10.300 ** 13.4200 **
Schannel2 0.0961 0.0390 0.0865 0.2815 0.1632 0.0250 0.0790 0.0340
t- statistic 4.2300 ** 0.8640 2.6400 2.1600 4.500 ** 0.3270 1.4840 0.3280
Schannel3 —0.2415 —0.2990 —0.1357 —0.2891 —0.3255 —0.2267 0.0090 —0.2364 —0.1221
t- statistic —14.0500 ** —1.3790 —2.9200 * —9.4100 ** —5.3900 ** —7.3800 ** 0.1420 —11.1500 ** —2.3400
Schannel4 0.0237 —0.0560 0.0030 0.0010 —0.0060 0.0673 —0.0495 0.0360 —0.0430
t- statistic 2.0700 —0.5070 0.1160 0.0780 —0.0720 3.0300 ** —2.1500 1.9510 —1.2010
Finals or Semifinals 0.5940 0.3126 —0.7940 0.5690 0.5098 0.4110
t- statistic 23.6400 ** 30.0900 ** —71.3030 35.100 ** 34.6600 ** 27.8900 **
Preliminaries 0.1583
t- statistic 5.9800 **
Men Waterpolo 0.0558
t- statistic 3.3700 **
Swimming —0.12435682
t- statistic —77100 **
Diving 0.0591
t- statistic 3.7800 **
High Diving —0.0886
t- statistic —4.9700 **
Synchronyzed
Swimming —0.2231
t- statistic —13.4300 **
Women Waterpolo 0.0607
t- statistic 3.4600**
Constant 2.6329 3.3384 2.9726 2.6938 3.1094 2.7059 3.3530 2.5844 2.9191
t- statistic 109.5600 *** 189.9500 ** 144.7500 *** 169.6400 *** 81.400 ** 86.0900 *** 116.8100 *** 102.4800 *** 85.800 ***

*p < 0.01; ** p < 0.001; *** p < 0.0001 levels.
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Table 4. Regression comparison between aquatic disciplines.
Open Men R Opening - High Synchronyzed Women

Total Water Waterpolo Swimming Ceremony Diving Diving Swimming Waterpolo
N of observations 46,181 253 4968 21,114 861 5073 644 10,642 2626
11 (log likelihood) —27,243.198 65.495 —1214.867 —14,282.528 —711.649 —953.735 176.361 —7016.743 —990.870
R2 0.3858 0.2444 0.4137 0.3826 0.0565 0.4485 0.1735 0.3845 0.3415
F-statistic 1731.410 34.279 467.374 1546.126 35.274 450.645 41.247 1188.561 191.872
RDD 8798.100 8.827 474.363 4782.463 263.300 432.601 21.805 2329.422 327.013
DF_M 17 2 7 8 4 10 4 8 7
AIC 54,522.395 —124.99024 2445.7339 28,583.056 1433.2977 1929.4702 —342.72198 14,051.486 1997.7403
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Finally, despite the big differences found in the R2 of the model for each sport disci-
pline, the Chow test was used to statistically verify if the model behaved differently in the
analysis of the price determinants of the sport disciplines that composed the multidisci-
plinary sports mega-event. Therefore, a null hypothesis was established considering that
the implemented model would fit all the sport disciplines in general, and an alternative hy-
pothesis considering that a model would be needed to specifically analyse each event. The
test results concluded that the null hypothesis was rejected with high statistical significance:
F(33, 46131) = 25.61, p = 0.000.

5. Discussion

The presented study is the first to evaluate the price determinants in a multidisciplinary
sports mega-event. While other studies about determinants of DTP, such as Shapiro and
Drayer (2014), Shapiro et al. (2012), or Kemper and Breuer (2016), analysed a data set of
1316, 811, and 5862 observations, respectively, the current study extends the data basis by
analysing 46,181 (the entire database) price points in a type of sport event that has never
previously been analysed. Therefore, the purpose of the current study was to systematically
examine whether, in a multidisciplinary sports mega-event context, different strategies, and
different analysis models, should be approached for properly setting the price of tickets for
the different sport disciplines that comprise the event.

As an early analysis, it was interesting to dig into the descriptive results which,
with a total of 46,181 observations, gave us, in fact, a large amount of information. For
instance, when comparing the different evolution sales of the disciplines (Figures 2—4),
it led us to expect that every sport discipline had a different behaviour profile of ticket
demand. Therefore, in some manner, descriptive information supports the fact that before
establishing a pricing policy, certain information must be processed: targets markets must
have been typically segmented based on simple descriptors such as gender, age, geography,
and frequency purchase. However, as an early reflection, it can be pointed out that price
segmentation should be considered based on many other variables such as—in the case
of the event that concerns this paper—aquatic discipline, type of competition, purchase
schedule, time slot of the competition, etc.

As shown in Table 3, the overall fit of the model based on the adjusted R2 accounted for
0.385, which in conjunction with the diving model (R2 of 0.448) and men’s water polo model
(R2 of 0.413), had the highest percentage of goodness-of-fit. Although these percentages
cannot be regarded as very high values compared with other studies (Rishe and Mondello
2003, 2004; Shapiro and Drayer 2014; Kemper and Breuer 2016), this might open the way to
the continuation of work in this direction—probably by including more information from
the competition itself and also from consumers, to, thus, achieve better percentages and to
better explain the variability of the ticket price in such context.

Finally, by implementing the multiple regression model and the Chow test, the null
hypothesis of examining the price determinants by implementing the same model for all
the sport disciplines was rejected.

The following paragraphs of the discussion section are orientated on the conceptual
framework regarding general managerial considerations about DTP in sport as outlined by
Drayer et al. (2012).

5.1. Time Variables

There is ample evidence that ticket availability and prices depend on the number of
days from the game (Drayer and Shapiro 2009; Drayer et al. 2012; Kemper and Breuer 2016).
In fact, the results related to time and advance purchases are essential, especially with the
importance of advance sales for revenue management (Hendrickson 2012), as well as to
achieve a good rate of attendance at live sport events (Chappelet 2013).

With the aim of anticipating sales, the organising committee commenced selling
tickets 33 weeks before the competition started. Payers purchased their tickets on average
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46.64 days in advance of the competition, and the whole event reached 53.1% of sales before
the beginning of the competition.

The organising committee of the BCN WSC decided to change ticket prices daily, which,
in contrast with other sectors where price updates occur more frequently, this practice was
in line with other sporting organisations’ practices (Bouchet et al. 2016). Other options
would have been to adapt prices in real time: by minute, hour, or other time intervals.
However, it is important to consider that more frequent price adjustments may lead to
customer confusion and the perception of price unfairness (Drayer et al. 2012). In fact,
perceived price fairness is one important psychological factor that influences consumers’
satisfaction and subsequent behaviour (Bei and Chiao 2006; Etzioni 1988; Kahnemann et al.
1986). Therefore, it could be argued that, in this case, the organising committee followed a
reasonable approach to change prices not more than once a day. With a similar strategy
at hand, Shapiro and Drayer (2014) and Kemper and Breuer (2016) showed that ticket
prices prior to a competition increase continuously over time with the application of a DTP
system. The current study revealed the opposite behaviour for the Barcelona WSC. Shapiro
and Drayer (2014) found that dynamic ticket prices at 20 days before match day were 13%
lower compared with ticket prices on match day, and Kemper and Breuer (2016) showed
that the difference was 17% and, therefore, slightly larger. In contrast with these results, in
the current study it was found that prices dropped by 33.5% from the price 2 weeks before
the competition started—findings that can be generalised from dynamic pricing models
applied in the hotel industry, by which room rates first increase over time and then drop
towards the day of accommodation (Kimes 1989a).

Based on these results, it is interesting to note that some studies on sports demand,
understood as attendance at sporting events, find that sports demand and ticket prices are
negatively correlated, which indicates that prices are set in the inelastic part of the demand
(Borland and MacDonald 2003; Villar and Dello 2009). This fact suggests that ticket prices
could be increased without a proportionate loss of ticket sales. Naturally, this behaviour is
likely to be different depending on various parameters such as the type of event analysed,
the sport, the sales strategy implemented (prices, sales channels, etc.), the customers” own
culture, etc. Dwyer et al. (2013) further analysed the impact of time on advance ticket
purchase decisions, based on an online questionnaire. The authors found that as the time
before the event decreased, the consumer expected more ticket availability and a lower
ticket price. These were the consumer expectations about the future evolution of prices
that, according to the results of this study, would be covered. Therefore, the results of the
current study indicate that sport marketers may be able to segment consumers based on
time, “pushing” customers, in some manner, to purchase tickets in advance of an event.
However, it is a potential field for future research to explore how these expectations could
be related to various aspects, such as the willingness to pay for a sporting event with certain
characteristics (Mortazavi 2021). Similarly, as can be understood from Figure 3 (and by
the sales channel most used by consumers, BCN Channel), it would also be interesting to
explore whether the start of an event with these characteristics would be an aspect that
could stimulate the purchase of tickets for the local public or those who were in the host
city for any other reason.

Moreover, the time of the game was found to be significant in all disciplines analysed.
As mentioned previously, mid-afternoon weekend and weekdays were priced highest
in most of the disciplines. These results can be contrasted with the study carried out
by Shapiro and Drayer (2014) where time-related variables played an important role, as
night-time games were priced higher than mid-afternoon games. Therefore, it should be
considered that this kind of attribute might also help practitioners when pricing their event,
or even for the organising committee when planning the schedule of the entire sport event.

5.2. Team and Individual Performance

It is to be expected that in such an event as the WSC, swimming would have the
greatest public attendance, which is very clearly shown when comparing the number of
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sales for this event (45.72%) with that of other disciplines (Figure 2). Due to the nature of
the sport event itself, swimming would most likely be the discipline to sell more tickets in
any host city, and a further issue would be to determine which other disciplines might be
important in the eyes of the host country. For instance, in considering Barcelona’s case, the
country’s culture, together with the fact that the national synchronised swimming team
had positive results in previous years, might explain the high percentage of sales shown in
Figure 1. In fact, the nature of sporting events themselves affects the attendance decisions
of sports fans (Lim and Pedersen 2022); and home team performance measurements have
been found, within the literature, to be significant in influencing the ticket price as well
as the consumer demand (Moe et al. 2011; Rishe and Mondello 2003; Shapiro and Drayer
2014). Although in the WSC it was truly difficult to isolate field variables such as opponents
and result based on previous performance, as was determined for other sports in studies
such as Shapiro and Drayer (2014), it might be interesting to consider the participation of
celebrities (for example, Michael Phelps) as a factor of individual performance which could
also influence ticket sales (Shapiro and Drayer 2014).

It was only to be expected that the finals were the best-selling type of competition,
accounting for 76.3%. Indeed, competitions in which opponents of similar quality face off,
that is, events that provide spectators with some uncertainty, have been identified as a key
driver of attendance at games (Borland and MacDonald 2003; Drayer and Shapiro 2009;
Noll 1974; Reese and Mittelstaedt 2001; Rishe and Mondello 2003; Scelles et al. 2011). In
addition, these data can be contrasted with the study carried out by Drayer and Shapiro
(2009) when they identified that fans of the NFL were willing to pay higher prices for games
further into the playoffs. Nevertheless, in an event such as the one analysed here, it should
be considered that while there may be many fans who will be eager to attend the final game
no matter who plays, other fans will only be interested in attending if their favoured team
will be playing in the final. This is a fact that should be also considered when pricing the
event, and is supported by previous research which has already established the importance
of team identification in association with consumption and event attendance (Trail et al.
2003; Wakefield 1995).

5.3. Sales Channel

An event attendee’s preferences for different distribution channels are influenced by
convenience, availability, membership relationships, personal service, and their location
(Smith 2006). Therefore, it can be understood that the selling strategy and the channels
elected for offering tickets could also influence the customer decision. In the case of the
Barcelona WSC, it was found that a high percentage of sales were conducted through the
official website of the event. Thus, although this could open the door to reflect on whether
establishing different prices depending on the sales channel could be a good strategy or
not (such as price discrimination), it is important to note that the Barcelona WSC was an
event that took place in 2013, and that more research will be required to verify if this trend
is different depending on the sporting event, the present time, the culture of the clients of
the host city, or even cultural factors and habits of the individuals, the sales strategy itself
and the channels used by the organising committee, or multiple other aspects that could be
considered. For instance, it is likely that, due to new tendencies in technology and data
processing, the future of establishing the right pricing strategies calls for the analysis of big
data and on-time data based on the purchase channels themselves, since they can provide
the opportunity to obtain customers’ data easily (e.g., Gorodetskaya et al. 2021).

5.4. Consumer’s Perception

According to Zeithaml et al. (1988), a low price can devalue the product in the eyes
of the customer. Therefore, it seems reasonable to implement minimum prices to prevent
ticket prices from being too low (Kemper and Breuer 2016). Although the data analyses
suggest that the organising committee implemented price floors, it was not possible to
detect a single case in which prices declined at all. Therefore, the lack of falling prices
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could suggest that the organising committee of the Barcelona WSC controlled the price of
the tickets to a large extent, and that these results could not be indicative of what would
happen in other markets where tickets have dynamic pricing. Conversely, it would be
worth reflecting on whether the absence of maximum prices should guarantee a higher
optimal price and, consequently, an increase in income. However, only future research can
answer this question.

On the other hand, as stated by Shapiro and Drayer (2014), it may be likely that ticket
prices in previous years had a similar impact on consumers’ perceptions. Thus, it would
be interesting to delve into this line of research through the analysis of a sporting event
longitudinally over time, since although some spectators (heavy users) might repeat their
purchasing behaviour over the years, usually nobody controls this due to the autonomous
ticketing management policy adopted by each local organising committee. Even with the
possibility of unravelling all the details, it would be interesting to check the behaviour
of those spectators who buy tickets during the mega event itself for the satisfaction of
attending a particular competition, compared with those customers who are encouraged
to buy more tickets for other competitions of the same sporting mega-event while it is
in progress. This is something that can occur in this type of sporting event but needs to
be explored further. The possibility of obtaining more information than in this research
study for repeated events over a series of years, or just comparing events, would open the
door to another perspective from which to better understand spectators, to see what occurs
behind the scenes, and consequently, to better adapt ticket prices (e.g., even to consider
implementing two-part pricing strategies).

5.5. Practical Implications

As can be understood from what was exposed in the results and discussion sections,
there are many marketing implications that can be derived from these findings that could
allow practitioners and organisations to price their event more effectively (Drayer et al.
2012). With this information at hand, practitioners can use the main outputs of this
research to their advantage, as it provides complementary data that has never before been
empirically analysed. However, it is important to highlight that there are many other
variables that can influence the price, which could be considered in future analysis to
achieve better determinant models with higher R2 values.

The authors believe that the development and analysis of an initial model is a critical
step in the process of understanding ticket value in a multi-sport mega-event framework,
as, to date, this type of event has not been studied by researchers in the field.

6. Conclusions

To the authors” knowledge, this is the first time that price determinants for a profes-
sional multidisciplinary sport mega-event of these characteristics has been analysed, a fact
that highlights the originality of the current study, also because it was possible to analyse
the entire database of the event ticket sales process. Moreover, this study adds to the
literature with respect to the analysed sport, since previous research approaching this topic
focused exclusively on the analysis of Major League baseball (Paul and Weinbach 2013;
Shapiro and Drayer 2014), or one football team in particular (Kemper and Breuer 2016).
The study at hand extends the knowledge concerning the specification of DTP models in
sports by evaluating eight subevents that comprised the whole sporting mega-event: the
Barcelona World Swimming Championship.

Findings showed the sales evolution over the 33 weeks that the sales process lasted.
Sales reached 53.1% three weeks before the beginning of the competition. Swimming
accounted for most of the ticket sales, at 45.72% (note that this discipline was the one
which had most spectators, and accounted for most of the tickets sold in advance), while
synchronised swimming was the second most popular at 23.04%. In addition, it was
shown that prices decreased over the whole selling period. Hence, this finding could be
contrasted with those of Shapiro and Drayer (2014) and Kemper and Breuer (2016) who
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found the opposite behaviour in the Derby Country (an English soccer club) and the MLB,
respectively. The goodness-of-fit of the models implemented (general and for specific
sports disciplines) reached a maximum R2 of 0.448 with the diving competition. However,
the main hypothesis was rejected by the Chow test, and consequently, it was concluded
that different price determinant analysis models should be implemented for each aquatic
discipline, and not a general one for the entire event. One of the most important takeaways
of these findings is the need to seriously take these conclusions into account when devising
the pricing policy. Even for the WSC, it is highly advisable for marketers to use different
pricing strategies for each sport discipline. This might affect not only the pricing values
but also the sales start date, the packages to be sold, the maximum number of tickets to be
purchased per person, the discount policy, the sales channel, and so on. In addition, as has
already been stated in the discussion section, the authors believe that, based on the income
management criteria of DTP policy established by Kimes (1989a, 1989b), and the current
tendencies in technology and data analysis, it seems that these kind of sporting events are
also an appropriate environment to implement a real-time pricing system.

Limitations and Future Directions

Of course, the current study is not free of limitations. First, due to the database at
hand, and the difficulties encountered in establishing the criteria (as team or individual
performance) only a selection of variables were included in the analysis model. Hence,
other factors that might influence ticket prices could be considered for further analysis.

Second, although it was possible to prove that the capacity of the facilities never was a
limitation, it should be noted that the level of inventory was not possible to be considered
as a control variable to be analysed. Consequently, when interpreting the results, it must be
contemplated that there might be problems of simultaneity that might lead us to a different
interpretation. Thus, it would be interesting to add to the model control variables as the
percentage of the sold stadium capacity, since the restriction in supply of the number of
seats could help control this issue (which of course will depend on the different venues of
each sport discipline, the host city, etc.). Hence, a potential field for future research could
be to incorporate daily sales volumes in the analysis with respect to the total capacity of the
venue itself. However, the authors are aware that relevant data might be difficult to obtain.

Third, additional studies should evaluate if the price determinants might be different
in other host countries and in other multidisciplinary sports mega-events, even making
comparisons and searching for correlations by incorporating some socioeconomic variables
such as the level of income of the population (Hansen and Gauthier 1989) or the population
of the host country (Rivers and Deschriver 2002), etc.—a fact that the authors believe will
be possible in a near future when the applications of DTP systems are extended through
the sport industry (Nufer and Fischer 2013).
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