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Abstract

Objective: The purpose of conducting this study was to estimate prices of
Iranian professional football league players.

Methodology: The research method was mixed exploratory designs, which
is a combination of qualitative and quantitative methods. The statistical
population of the research in the qualitative section included managers, club
coaches and experts who were familiar with the field of buying and selling
players, and fourteen of them were selected by snowball method until they
reached saturation point. In the quantitative section, the statistical population
included all the football players present in the Iranian Persian Gulf Football
Professional League during 2016-2019. The research tool of qualitative
method included in-depth interviews, the reliability of which was calculated
81% through re-test method. The data needed to analyze quantitative
methods were also collected from valid sites and the Iranian Football League
Organization. The model was also designed through radial neural networks
using software R.

Results: The study results of the qualitative section showed that the player's
performance, personal characteristics and abilities, club characteristics and
bubble-creating factors are effective on determining the price of football
players. Also, in the quantitative section, a model with two hidden layers
was designed, which had the least error rate in predicting the price of
players.

Conclusion: In general, the design of this model will make the officials of
buying and selling of football clubs aware so that they can attract talented
and cost-effective players with the minimum cost and high level of
reliability.
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Extended Abstract

Introduction and State of Problem

From the point of view of the management of sports clubs, the most important
decision that affects the success or failure of football clubs and must be
carefully examined and then adopted is the recruitment of players. In this
regard, the use of statistical data resulting from the performance and other
characteristics of the players with the help of various artificial intelligence
methods that have the ability to infer, categorize, maintain, correct errors and
learn adaptively, will bring awareness and insight to the managers and officials
of the team. football players to be able to identify talented players with
reasonable transfer fees as well as expensive players whose prime has passed
and attract them with a high level of reliability. Therefore, the purpose of this
research is to estimate the price of professional football players using artificial
intelligence methods.

Methodology

The method of conducting this research is a combination of qualitative and
guantitative methods, which in sports management studies, the combination of
such methods are also called mixed designs. The statistical population of the
research in the qualitative part to determine the factors affecting the pricing of
football players included managers and coaches of football clubs and expert
experts present in the professional football league of the Persian Gulf who were
familiar with the field of buying and selling and transferring players. To
determine the statistical sample in the qualitative part, the purposeful sampling
method was used and the sampling was carried out by the snowball method. The
size of the statistical sample was determined to be 12 people until the saturation
point was reached, but to be sure, the interview continued until the 14th person.
The interview with each member of the statistical sample was conducted in one
session, except in exceptional cases. In addition to this, the statistical population
in the quantitative part to estimate the price of players was all free footballers
present in the professional football league of the Persian Gulf in 2018-2019, and
the number of these teams was 20 teams and the number of their players was
638. The sample size was determined using Cochran's formula of 241 people,
but to increase the accuracy of predicting players' prices by the model, 400
people were selected using stratified random method. The research tool in the
gualitative method was an in-depth interview with a statistical sample.
Determining the validity of the interviews as well as ensuring the adequacy of
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the research process by carefully determining the topic of the interviews,
designing the overall planning of the interviews, stating the purpose of the
research, declaring the confidentiality of the data, taking notes, and analyzing
The interviews were analyzed through open, central and selective coding and
reporting the results of the interviews. The data required for the analysis of
guantitative methods were also collected from reliable websites and the
organization of Iran Football League. Also, model design was done through
radial neural networks using R software.

Results

First, in the qualitative statistics section, in order to determine the factors
affecting the pricing of football players in Iran, interviews were conducted with
fourteen experts and experts in the field of football player transfers. In this
research, during the interview process, 215 primary codes were extracted and
converted into 88 more abstract concepts. After the initial coding of all the
guestionnaires and the identification of the codes in which the rest of the
interviewees agreed, they were classified based on thematic similarity and a title
was assigned to each of these categories, which is more abstract than
conceptual. Which make up the collection of that class. After determining the
factors affecting the pricing of professional football players, artificial
intelligence was used to estimate their prices. An artificial neural network
consists of an input layer, one or more hidden layers, and an output layer, each
layer having a number of neurons. The number of neurons in the input and
output layers is determined according to the number of input and output
variables. The number of hidden layers and their neurons in the model training
stage (calibration) is usually determined by trial and error. In this research,
according to the input and output variables, the connection pattern of neurons
and the research subject, RBF radial neural networks were used to model and
estimate the players' prices. These networks often have a faster learning and
preparation process. According to the results of the research, the optimal model
for predicting players' prices in this research includes three hidden layers and
seven, five, and three neurons in hidden layers one, two, and three, respectively.
A neural network with supervised type radial functions was used to design this
model. The driving functions of the neurons in this network are sigmoidal
functions and the training type of the network is in the form of momentum, in
which the value of momentum (0.63) was considered. The learning rate was
determined according to the training data of the network (0.75) and the number
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of repetitions of the algorithm was also determined (340). In addition, the
correlation level of the model is (Correlation = 0.981253), which shows the
high correlation and good fit of the model.

Discussion and Conclusion

According to the results of this research, in the qualitative part, the most
important factors in estimating players' prices included club characteristics,
player characteristics, performance, players' abilities, and bubble-creating
factors. One of the determining factors is the price of players, which includes
the value and brand of the club and the number of honors won by the club. The
value and brand of the club is due to the level of fame, popularity, equipment,
facilities and age of the club. Another factor affecting the pricing and value of
football players. These characteristics include the physical and demographic
characteristics of the player, which according to the findings of the research
included the indicators of age, height, playing position and the skill of using two
feet. Among these characteristics, age was a very important indicator to
evaluate the value of buying and selling in the market, because it is a reflection
of the experience and potential of the players. A player's performance is a
reflection of how he works and plays well on the field. According to the results
obtained from the point of view of the experts, the desired indicators to evaluate
the players' performance include the honors won by the player, the duration of
the game, the number of national games, the number of games in the Premier
League, the number of goals scored, the player's auxiliary roles, the number of
errors and cards. The yellow and red are the player's goals scored and the
number of clean sheets for the goalkeepers. In the research conducted in this
field, the length of time the footballer is on the field (playing time) has always
been used to evaluate the value of buying and selling the player. Another factor
affecting the pricing of football players was their abilities and capabilities,
which include the variables of ability to keep the ball, ability to dribble, short
and long passes, ability to jump and tackle, ability to defend and avoid danger,
ability to shoot, speed and etc.

Keywords: Pricing, Player Value, Artificial Intelligence.
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