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Abstract

The purpose of this study was to estimate the prices of Iranian professional soccer league
players, as well as to compare the regression methods and neural networks in predicting
that. The research method was mixed exploratory designs, which is a combination of
qualitative and quantitative methods. The statistical population of the study in the
qualitative part consisted of managers, coaches of clubs and experts familiar with the field
of player buying and selling. Therefore, fourteen people were selected by snowball method
until reaching the saturation point. The statistical population in the quantitative section
also included all footballers present in the Persian Gulf Football Professionals League in
the years 2018-2019, 226 of whom were selected by Cochran formula and stratified
random sampling. The data collection in qualitative part included in-depth interview with
statistical sample whose reliability was calculated 81% through test-retest method. The
data needed for quantitative analysis were also collected from reputable sites and the
Iranian Football League. Pearson correlation coefficient, linear regression and radial
neural networks were used to predict and design the model using SPSS software version
21 and R version 3.6.2. The findings of qualitative research showed that player
performance, personal characteristics, abilities, club characteristics and bubble-generating
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factors are effective in determining the price of football players. The results indicated that,
despite the benefits of regression methods in predicting problems, because of the
multifaceted and complex pricing of soccer players, artificial neural network models
would cover more variables and be more efficient and accurate.

Keywords: Pricing Football Players, Persian Gulf League, Neural Networks.

Extended Abstract

Background and Purpose

Today’s, football is recognized as the most favorite and popular sport in many
countries so that many have known it as their national sport [1]. From sports clubs’
managers’ view, the critical decision that may have a sufficient impact on either
the success or failure of football clubs in the recruitment of players, which requires
be carefully scrutinizing and then taking [2]. Nevertheless, it should be informed
that determining the price or contract amount to attract players forms an important
part of the sport's economy, with minor fluctuations in this amount, which may
have a significant impact on both the revenue and profitability of the clubs.

In the past few studies, to estimate players' prices, the regression and other
statistical methods have been employed. Nevertheless, the use of new approaches
such as artificial intelligence and its areas such as neural networks and machine
learning is increasing in all sciences [3]. As such, regarding the importance of
pricing of football players, as well as the strengths and weaknesses of different
methods to calculate and estimate this case, this paper aims to compare the
regression and neural network methods until the authorities can choose the best
and most appropriate way to estimate the price of football players.

Materials and Methods

The research method can be considered as a combination of both qualitative and

quantitative methods, which are also so-called combination designs in sport

management studies.

e The qualitative research population to specify the critical factors affecting the
pricing of football players including managers and coaches of football clubs
as well as the experts in the Gulf Football Professionals who were familiar
with the field of buying, selling and transferring players.

e The quantitative research population to estimate the prices of all players in the
Persian Gulf Football Professionals in 2018-2019, with 16 teams and 554
players.

e For determining qualitative statistical sampling, the purposive sample and
snowball sampling were employed. The sample size was set at 12 until
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reaching the saturation point, but the interview continued until the 14th to be
sure.

e For determining the quantitative statistical sample, Cochran's formula for
finite population among Persian Gulf Professional League footballers was
utilized. Here, the research tool in the qualitative method was an in-depth
interview with a statistical sample, which was applied to determine its
reliability by test-retest method.

e Therequired data for quantitative analysis were also gathered from some valid
sites and Iran Football League organization. Pearson's correlation coefficient,
linear regression and radial neural networks are also employed to predict and
design the model using softwares of SPSS v.21 and R v.3.6.2.

Findings

The results of the qualitative study revealed that some aspects such as the player
performance, the personal characteristics, abilities, club characteristics, and
bubble-generating factors, could influence the price of football players. After
determining the factors affecting the pricing of football players by experts, its
prediction was carried out using both regression and neural networks. At first, the
data were analyzed using Kolmogorov-Smirnov test. As the significance level of
the data was more than 0.05, the distribution of sample was normal, and the
Pearson correlation coefficient was performed. To do so, the linear regression was
implemented to predict the correlation between research variables with player
pricing. According to the results of linear regression, club value, age and height
of the player, the number of clean sheets as well as the number of goals conceded,
the number of goals scored and assisting in goal scoring has a significant effect
on their pricing. The equivalent equation is as follows:

Y =10.13 X5_0.34X4 + 11.01Xs +1.17 Xu1 + 24.71X12 — 8.113 Xy3 + 3.89X15 —
0.1619

Based on the formula obtained from the regression results, club value (Xs), player
height (Xs), total playing time in the Pro League (X11), number of clean sheets
(X12) and assisting in goal scoring (X1s) will have a considerable positive impact,
with each of them increasing in price relative to their multiplier. Moreover, the
age of the players (X4) and the number of goals conceded (Xi3) would have a
negative impact on the final price of the players. Furthermore, the neural networks
were designed to estimate the price of football players through the trial and error
method and further model training as well as by both decreasing and increasing
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the number of hidden layer neurons, and different steps of the final model of this
study, as illustrated in Figure (1).

Figure 1. The Model Extracted Using Neural Networks with Four Neurons in the
Hidden Layer

From Figure (1), a neural network with radial functions of a supervised type was
employed to design this model. The stimulus functions of the neurons in this
network were sigmoidal functions and the type of network training was
momentum, with a momentum value of 0.67. The learning rate was determined
according to the training data of the network (0.75) and the number of iterations
of the algorithm (4000).

Conclusion
The findings of this study confirmed that the linear regression equations were not
very suitable to estimate, and does not cover all effective dimensions and variables
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due to the complex and multidimensional pricing behavior of football players. As
a result, it requires the use of a model that can be fitted to the pattern of
relationships existing between the effective variables better and better. Among the
limitations that are common to all regression studies, one can note the variance of
errors, the assumption of a default distribution for variables, the linearity of the
relationship between dependent and independent variables. Here, the neural
network methods do not impose any initial assumptions on the distribution of data
and their value becomes apparent when the relationship between the independent
variables (price of football players) and the dependent variable (effective factors)
is unclear. Besides, the generalizability of the network allows the model to predict
the price of a new player well and accurately.
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Table 1- Calculation of interview reliability by retest method

090315k bl S Slusi JS olass Olgne
(%29) 33195 o gdlyr olawi oS aslas )
Test-Retest The Number ~ Number of Total The Title R(;w
Reliability of Non- Agreements  number of the
(Percentage) Agreements of Codes Interview
3 alas
83 12 31 74 Interview 1
3
7 axlas
81 13 29 71 Interview 2
7
9 aslas
80 14 28 70 Interview 3
9
81 39 88 215 S e
Total

L olpoge, YO sloj alold 1o oS S slows e oo cdalice G 6 leds Jgaz j0 a5 4565 Lo
e 38ls) b 3dles 09 S slaws g AA L ol loy 90 ol 5o LaaS o Sldles IS slaws (YO
oolatul b (iogh (pl sloa>las sejlib obl 09 YA L plys (ol ol o4, 0 ,Uasl aS
5 daaslas 5l ssslcwsds laosls Judow g 4555 gl 0 o )0 AV b plp 00l S g,
loosls 55 (oS g, 50 o ooliiul (i3 (6 NSUS 5 (597 (5,150S b IITUS g,

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



1) C«.&.Q.g..b)' 9 C:-.'.Q)B)'é Al B)Lo.& oF 0,90 ‘G‘:’j)B C9 o Ol 1.

ooy a8l Hauily Gozmen e glacols 5l Jligh (LS5l cud rass 6l Sl
oy Solwog i S JLish slaellal oy Coluos Solnl JLish S plojle sam,
e b sl osls Lo 5 ey s gl el s Tl (oDl (5500 JLs (el 08
e et giladoe 5 Allaiz oS, 5l esliiul b JLgd (LSeil Sveed St

s wll P 850”15 Y1 85 Ol ol g ool sl 330 55 51 s S0t b T aslons

P

o esler U JLo Ul 05 s 55 Jelse oo sl Sl i o
Y0 waslac auld b o ol jo .0 sldl anlas ioagh 0j9> o hicelo § (laasis
don adgl 6,150 &Sl 5l o s b g el pagie AN 4 9wl sl adgl oS
et il L 38le oyl o 50 (B asdaslas ad a5 Slas wil pll leasliis
basd 51 S, 4 5 Wl (gaualsie) gananb plie gloaiws 0 AS pl Huew 0l
Jsoz el ools JSas |y aids )] Aegamme a5 04y conplin 51 5 elyilas dl plais! Jlsie
) QLMA) ‘) l.%uT ‘5.\...)4.19.19 9 41.]5‘ L;Lbd)‘éfu\s )‘ odsaislw ML‘L& 9o B)Lo.w

1. Transfermarket.com

2. http://lranleague.ir

3. http:/ffiri.ir

4. Radial Basis Functions (RBF)
5. SPSS

6.R

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



"

S g0 (s B 9 b (ygum )5 ) D9y A Lo 1 b

OLS3L 6,15 Cwud 1 Fge Jolge ()90 (510505 9 5L (5,10505 -V Jgua
Table 2- Open Coding and Central Coding of the Factors Affecting Players' Pricing
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Table 3- Correlation of Research Variables with Each Other
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Table 3- Correlation of Research Variables with Each Other
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Table 4- Regression Results in Predicting the Price of Football Players
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Table 4- Regression Results in Predicting the Price of Football Players
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Table 4- Regression Results in Predicting the Price of Football Players
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Figure 1- View of Radial Neural Network (Lantz, 2013)
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Figure 2- Designed Model of RBF Neural Network with one Hidden Layer and One
Neuron

1. Razavi & Tolson
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Figure 3- The Degree of Correlation between the Price Predicted by the Basic
Model and the Actual Price of the Players
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Table 5- The Degree of Correlation and Error of the Predictive Model with Real

Prices
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N Predict N Test .~ Error The The Number of
Seed Rate Correlation Neurons in the
Hidden Layer
170 56 17 0.0019 0.8022 1
170 56 1213 0.0071 0.8398 2
170 56 222 0.0082 0.8912 3
170 56 4000 0.0017 0.9624 4
170 56 4000 0.0261 0.4935 5
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Figure 4- The Extracted Model Using Neural Networks with Four Neurons in the
Hidden Layer
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Table 6- Coefficients of Estimated Indices

Ol &Y
Hidden layer $99,9 S o
4 9,9 3 09s9 2 5959 1 59,95 Input Variables
Neuron 1 Neuron1l Neuronl Neuron 1
X1 oKl ol sl
2.2882 0.9568 0.7143 -2.5739 -
Club Honors x1
X2 &l o
0.2224 -1.2552 0.1839 -0.8835 s
Club Value X2
X .
-3.8295 -0.1797 5.5175 7.0045 8 o
Age X3
X4 43
0.3832 0.1563 1.5330 -2.0635 .
Height X4
X5 So5b ol Ll
-5.3503 -0.7906 -1.3829 4.9092 oSk =y
Players Honor X5
-57364 3.8838 5.1830 0.1885 X6 ‘51& s3b slasd
National Game
X7 5,5 3,5 slows
-0.8496 0.9847 -1.3763 -2.4263 s B
Yellow Card X8
X808 o lows
0.3142 1.4741 4.439 2.7051 By 25 slas
Red Card X8
X9 o3b sl
-4.0518 -1.5694 4.3631 0.6091 e My.“’ls
Total Playing Time X9
X10 &b by
2.5194 0.2367 -1.5443 -0.4196 3t olej

Number of Games X10
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Table 6- Coefficients of Estimated Indices

Oley &Y
Hidden layer 6999 W yuiio
1oass 1oass Input Variables
Neuron 1 Neuron 1
X11 e
61156  -57854 162403  0.7760 = el
Cleansheat X11
5.1293 53242  -19.3998  -3.2514 K12 zdbs J5
Receive Goal X12
X13 03} Jf Slows
-13.4429 1.0882 3.4050 6.1434
Goal X13
X14 S.5 ii
0.8388 -0.5898 0.7235 -2.2969 _ o
Assistant X14
X15 Y
0.2181 02126  -2.5860 0.1175 D e 25
Attacking Power X15
05530  -0.8203  -1.1027 0.5725 K16 g J s
Ball Control X16
X17 s
-0.5400 -0.9788 -0.5085 -0.9475 ) J“_‘“ bl
Dribbling X17
X18 obssS sla by
-0.6852 0.3322 -0.2615 -1.2474 ~
Low Pass X18
X19 il clo ol
0.2798 -0.0658 -1.5262 0.2781 R
Lofted pass X19
X20  Soseles
0.3160 1.4618 4.8754 0.1739 S
Finishing X20
X21 s blgs
0.3453 -3.7339 2.2781 0.7544 0% %8 25
Header X21
X22 il iy
-0.1077 0.0012 1.5109 -0.3466 LS S
Defensive Power X22
X23 fyo5ces
1.1760 -0.4210 -2.1941 -1.2215 e
Kicking Power X23
X24 ey
0.1525 -1.9120 -0.5590 0.2951
Speed X24
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Figure 5- The Degree of Correlation between the Price Predicted by the Final
Model and the Actual Price of the Players
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