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ABSTRACT

Purpose: Nowadays, the football business and players’ transfer have become
integral in managing professional sports, which has become a pivotal part.
Therefore, clubs try to sell, buy, and remove players. This study aimed to
model the transfer of players based on the game theory approach. The Nash
bargaining equilibrium was determined for the player, seller, and buyer club.
Methodology: A model was represented in terms of clubs’ profit, players’
wages, and bargaining power of each party using a generalized Nash
bargaining model. By solving the model, the optimal transfer fee was
calculated.

Findings: Results show that the transfer fee depends on the bargaining power
of clubs. Bargaining power of players and factors may be the rank of the source
club in the previous season, the financial value of the source club, age,
nationality and height of the player, performance of the player in the last
season, number of substitutes in and out of the field, number of goals and
assistances, number of yellow, red, and double yellow cards in previous season
all are experimental factors on the bargaining power of players. Notably, the
factors may differ in different leagues and various posts played by players.
Originality: Game theory is a theoretical framework for solving conflicts in
political and social affairs. This study used this framework to solve the problem
of transferring football players from one club to another, which is unique.
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1. Introduction

Football’s attractiveness has grown, such that its economic, social, cultural, and even
political effects have led most countries to seek further benefits from the sport’s
development (Zhang et al., 2018). Over recent years, management in many professional
football clubs has become more complex and focused on financial matters (Morrow &
Howieson, 2014). Today's football clubs can transfer players, recruit a good coach, create a
good team combination, hire a specific player, and make money, but they must consider
affording these expenses. At the same time, it is necessary to do so based on a particular
frame and in line with FIFA Regulations. Creating a national determination, providing
financial resources, and developing knowledge, managerial and technical skills are
undeniable necessities in sports development (Pouyandekia & Ghafari, 2021).

Research on football player transfer refers to half a century ago. Andreff and Staudohar
(2000) know that transferring the players and the fees is the primary source of the club’s
income (Andreff & Staudohar, 2000). Macedo et al. (2022) present a model for estimating
the transfer fees of professional footballers using advanced performance metrics and
machine learning (Macedo et al., 2022). Some believe that stadium facilities, such as
cleanness, reception parking space, and design, have affected the number of spectators,
ticket sales, income, and bargaining power (Wakefield & Sloan, 1995). Moreover, common
sense says clubs should try to increase their long-term income. Memari et al. (2021) argued
that the importance of human resources index, managerial expertise, marketing, software,
legal and economic infrastructure were the factors influencing the promotion of club power
(Memari et al., 2021). Thus, human resources are considered the essential internal resource.
To this end, they must promote the club and trust their fans instead of hiring star players and
attracting spectators for only a short while (Wu et al., 2012). Sloane (1971) believes that
ticket sales, TV broadcasting rights, and receiving transfer fees are the primary income
sources of clubs (Sloane, 1971). show that the advertisement has most effect on ticket price
and so on revenue from a game (Norouzi et al., 2018). Researchers have emphasized that
contract length should be one of the main determinants of transfer fees.

Most papers in this regard have focused on the impact of players’ characteristics, such
as their position, age, and experience, on transfer fees (Feess & Muehlheusser, 2003). In
addition, it has been shown that the most expensive soccer player's transfer fee is not random
and can be explained using correct independent variables. Nevertheless, in the frequently
used methods, the ultimate satisfaction of every party is not possible and making a deal that
everyone agrees with is highly time-consuming. Despite all the efforts to reach an agreement
with which all the parties are satisfied, it is highly time-consuming and, on several
occasions, impossible; it often seems that one of the parties will benefit more from this
transfer. Thus, the main question is how we can reach an agreement to maximize the benefits
of all parties. Game theory provides specific solutions in cases where the dispute between
the parties is such that reaching a compromise is usually tricky and timely. It shows how to
reach an agreement in controversies. The Game theory technique can also provide an
excellent solution to shorten the path and achieve maximum satisfaction for the parties.
Therefore, future research is needed to investigate this question. Based on the sport and
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bargaining literature, we attempted to answer this question: How could a football player’s
transfer business be more successful?

2. Literature review

The transfer fee is between the seller clubs' introductory price and the buyer club’s maximum
rate. Every time a professional player internationally transfers for a fee, all the clubs
contributing to the player’s education and training receive a solidarity contribution of up to
5% of the agreed transfer fee. Windfall gains from the transfer fee premiums might also
alleviate the pressure on public subsidies to clubs, which are still an essential source of
revenue for many clubs in minor leagues (Depken & Globan, 2021).

Football often acts as a catalyst for popular and international unity or dispute. It can also
involve big money if we consider the European Super League model on the scale of the US
Major Leagues (Macedo et al., 2022). Barbuscak (2018) showed that the Productivity or
popularity of clubs had been shown to justify the high amounts of money spent on football
players in the top European teams. The players' race and the years left on their contracts
significantly affect the transfer fees (Garcia-del-Barrio & Pujol, 2016). Memari et al. (2020)
argued that decision tree algorithm is recommended when predicting players' prices with
the club fixed budget and the neural network is the most appropriate method when the
budget is varied (Memari et al., 2020).

Research has primarily focused on players' physical condition and their records in match
variables in player transfers. Still, optimizing the negotiation results and methods for
reaching the best agreement in this regard has not been scarcely investigated. Without fans
in the stadium, all teams will experience reduced revenues, putting downward pressure on
transfer fees and premiums. Today, the impact on transfer fee premiums from declining TV
revenues is not symmetric to the effects of increasing TV revenues (Depken & Globan,
2021). The differences in players' wages depend on their performance. Accordingly, the
variance of their performance in the previous contract years is low. However, a player’s
effort is another practical factor measured according to a player's total distance and several
great runs. Of course, results have shown that, unlike classic ideas, several excellent terms
and tackles affect the player's recorded value, not its changes (Wicker et al., 2013).
Estimation results were showed that tactics factor 0/33, technical factor 0/13, fitness factor
-0/34, social acceptance factor 0/19 and club brand factor 1/45. Therefore, except physical
fitness index which have inversely related to pricing, other index have direct related with
superior league football players pricing (Izadyar et al., 2016). Moreover, the community
valuation predictor and its significance to the regression equation suggest that the opinion
of the soccer community is of particular importance. The community prediction is also a
strong indicator of the actual market value of the player or how much any club is willing to
pay for him in the transfer fee.

Some factors have the most significant impact on the purchase of domestic brand sports
products include products quality, products price, appearance and packaging, domestic
brand loyalty, fashion and variety of products, social factors, brand awareness and accessible
to products access (Hasanzadeh et al., 2022). Ante (2019) considers that social media,
advisors, and outfitters are believed to affect transfer fees significantly (Ante, 2019).
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Therefore, player market value and the existence of external advisors positively impact
transfer fees, and the presence of outfitters has an explanatory value. In certain studies, age,
number of clubs, national games of a player, the number of goals, and a player’s ability to
lead a team (captain or not) have been considered a player's performance criteria (Frick,
2011). Metelski (2021) mentioned that the player's age and position are the most critical
factors when investigating Poland's football league. The transfer of players aged 21 or lower
is the highest transfer fee, and transfer forwards are the most common transfer (Metelski,
2021). Barbuscak (2018) considers that variables such as the number of Google searches,
the number of years on contract left, the community valuation of a player, the number of
goals and assists, and the player's race significantly influence the transfer fee paid for a
player. Other researchers have reported additional factors for a player’s value, including a
player’s age and experience and his (Bryson et al., 2013; Franck & Niiesch, 2008; Lehmann
& Schulze, 2008; Lucifora & Simmons, 2003; Wallace, 1988) presence in national games
(Bryson et al., 2013; Franck & Niesch, 2008; Lehmann & Schulze, 2008; Lucifora &
Simmons, 2003; Wallace, 1988) presence of the player in national games (Bryson et al.,
2013; Franck & Nuesch, 2008; Lehmann & Schulze, 2008; Lucifora & Simmons, 2003).
Participating in European competition (Hubl & Swieter, 2002), presence of a player in the
world cup (Simmons & Deutscher, 2012), a player’s nationality (Bryson et al., 2013; Franck
& Nuesch, 2008), total time played by the player (Bryson et al., 2013; Sauer & Hakes, 2007),
years left of their contract (Krautmann & Oppenheimer, 2002) several goals, being two-
footed and their performance (Bryson et al., 2013) their overall performance (Bryson et al.,
2013) are all effective on a player’s value. The effect of the factors mentioned above is
different in subgroups divided by continents, the league in which players work, and the post
they play. Ante (2019) suggests that generalized models across playing positions and
heritage may only provide basic information but no practical use. Without considering the
high subgroups, general models give no applicable but available information (Ante, 2019).

It seems as if the effects of several factors mentioned above in the negotiating process
can make it more sophisticated. Since general bargaining models are developed (Dias &
Vetschera, 2019; Gerchak & Khmelnitsky, 2019; Hart & Mas-Colell, 1996; Nash Jr, 1950),
in this case, the Game theory may be a good tool for modelling the problem in reality and
obtaining the best policy (strategy). Szymanski and Smith (1997) note that transfer fee is a
determining factor in a bargaining process (Szymanski & Smith, 1997). Numerous scientists
have dedicated themselves to investigating practical factors on transfer fees and players’
value. Footballer attributes as static characteristics such as age and height, or dynamic ones,
such as pass completions and shots on target, may address the demands of clubs, media
pundits, and gaming developers (Wakelam et al., 2022).

Some have studied the player's transfer fee during a bargaining process without
considering mathematic models in terms of club profit function, bargaining power of each
party, and the optimal transfer fee (Carmichael & Thomas, 1993). The player, seller, and
buyer club's characteristics affect each party's bargaining power (Carmichael & Thomas,
1993; Dobson et al., 2000; Speight & Thomas, 1997). The following research has
determined that “external alternatives” from the bargaining process, namely suggestions of
other clubs, affect game payoff only when at least one prefers their payoff to Nash's
bargaining answer. Thus, clubs' available “external alternatives” do not influence game
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payoff and transfer fees. If one of the sellers or buyer clubs prefers to pay off “external
alternatives”, it will not participate in the bargaining (Shaked & Sutton, 1984).

A few researchers have argued that clubs' bargaining power depends on several factors,
including stadium capacity, goal average, position in the previous season, and management
changes (Carmichael et al., 2011; Swanepoel & Swanepoel, 2016; Van den Berg, 2011).
Others have reported further factors, namely the club's total income and advertising income.
There is a correlation between the buyer club's bargaining power and the player’s value.
Furthermore, certain elements, like the number of goals, assists, player’s popularity, race,
years left of their contract, and the essential player’s value. Furthermore, certain elements,
like the number of goals, assists, player’s popularity, race, years left of their contract, and
the essential player’s value (Swanepoel & Swanepoel, 2016).

Furthermore, certain elements, like the number of goals, assists, player’s popularity, race,
years left of their contract, and the essential player’s value (considered by sites, such as the
transfer market), affect transfer fees (Barbuscak, 2018). Factors including a player's age and
height, in addition to the skilling factors, such as the number of dribbles, passes leading to
the goal, their activities in social networks, the number of their followers, and the existence
of counsellor affect the results of the bargaining (Ante, 2019). Other researchers have
divided transfers into four groups, namely the low performance of the player and low
transfer fee, (2) low performance of the player and high transfer fee, (3) high performance
of the player and high transfer fee, and (4) high performance of the player and low transfer
fee. Researchers have explained that clubs do not have to buy just group 4 because of their
different purpose and policies. They have also mentioned that the factors affecting a player’s
market value differ based on his position (Kim et al., 2021). To our knowledge, bargaining
implementation in the football player transfer business has not been considered.

3. Methodology

The transfer may be temporary, soldier, or permanent. This paper focused on permanently
transferring players with a contract with a club. Primarily, buyer and seller clubs negotiate
on the transfer fee. The player must pass the buyer club’s medical tests. Because of the
importance of the player’s health for the club, the transfer does not probably occur if they
do not pass these tests. In this paper, a model was represented in terms of clubs’ profit,
players’ wages, and bargaining power of each party using a generalized Nash bargaining
model. By solving the model, the optimal transfer fee was calculated. The player’s transfer
fee may depend on some factors such as the bargaining power of the club and player and
factors like the position of the source club in the previous season, the financial value of
the source club, age, nationality, and height of the player, and the player’s performance in
the last season. The number of substitutes in and out of the field, the number of goals and
assists, and the number of first and second yellow cards and red cards in the previous
season may affect the player's bargaining power. Notably, the factors may differ in
different leagues and various posts played by players. The final part was allocated to the
conclusion of the findings.
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3.1. Mathematical model

In this section, we should briefly explain mathematical optimization (modelling) before
proposing the mathematical model and data analysis. Mathematical optimization was as
follows:

Max f(x)

St.
@) hy(x) = 0
) gi(x) <0
3 XSR,

x and f(x) are decision variables and the objective function in sequence. (1) and (2) are
constraints of the model. In mathematical programming, the objective function is to
determine the optimal decision variables (x*) to reach their maximum regarding the
constraints (feasible region). Ifx* is the optimal local solution of f(x), then Vf(x*) = 0
(First-order necessary conditions for unconstrained optimization). Second-order necessary
conditions for unconstrained optimization: suppose f(x):R,, — R is two times
differentiable; if x* is a local maximum of f(x) which satisfies the first-order necessary
condition, then V2 f(x*) is negative semidefinite. Sufficient conditions for unconstrained
optimization: f(x) :R ,, — R is two times differentiable andx™ Is a local maximum of f(x)
which satisfies the first and second necessary conditions whenV? f (x*) is negative definite
(Bazaraa et al., 2013).

3.2. Proposed model

This article intends to obtain the optimal transfer fee using optimization methods. Given that
the bargaining theory is a branch of optimization topics in which some parties bargain over
the division of certain goods, this theory can also be used for player transfer. First, using the
bargaining theory, we model the player transfer with the existing constraints, and then, using
optimization methods, we obtain the optimal solution. Therefore, the bargaining model is
applied to the problem of the transfer of a football player as follows:

Consider m decision-makers with the bargaining power of (y;) for each the Nash
bargaining model is as follows when the profit function of i decision-makers and the
minimum profit expected of i" decision-maker who participates in bargaining are (1;) and
(RP,) respectively.

4 Max Z (74, Ty, ..., ) = (1 — RP)Y1. (1, — RP,)Y2 ... (1, — RP,)Ym
St
(5) T € ‘Qi Vi = 1,2, ee., M

(6) m>RP Vi=12, ...,m
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) 0<y;<1 Vi=12,...,m

® Zyi =1

(Qy) is a feasible region of i" decision-makers’ profit. In the transfer of players, the
added value by buying a player has considered as buyer club’s income and the lost weight
by selling player is regarded as seller club’s expenses (Gulbrandsen & Gulbrandsen, 2011)
so that:

9) Increased value of seller club=IR — Sg
(10) Lost value of buyer club = DR—S;

IR and DR in (9) and (10) indicate increasing buyer club’s income and decreasing seller
club’s income caused by the player's transfer. This difference in clubs' revenue bears on
different ticket sale issues, absorbing sponsors before and after transfer. Sg and Sq are
respectively received a wage of the player in buyer and seller clubs. Sg has not been
determined during the transfer.

Moreover, the profit of each club defines as follow:

11) mg = IR—Sg — TF
(12) g = TF + Sg — DR

Where g and mtg respectively indicate the profit function of buyer and seller clubs. RP;
shows the expected value of external alternatives of clubs out of the bargaining process (it
means suggestion of other clubs). In other words, both sides of bargaining expect their profit
of the process to be equal to different ideas; otherwise, they wouldn’t participate in the
bargaining. RPs and RPg are used respectively for seller and buyer clubs. y2 and yS also
indicate respectively bargaining power buyer and seller clubs. Replacing (11) and (12) in
(4) and (6), the bargaining model changes to:

(13) Max Z(TF) = [(IR — Sg — TF) — RP]"® [(TF + Sg — DR) — RP;]s
St

(14) IR — Sg — TF > RPy

(15) TF + Sg — DR > RPs

Where0 <yg <1 «0<ys<1 & yg+ys=1
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3.3. Optimal transfer fee

The proposed model is a nonlinear programming model and has necessary and sufficient
conditions to obtain its solution. The first and the second time derivations of the objective
function are as follows:
(16) % = —yg(IR — Sg — TF — RPg)Y8-1(TF + Sg — DR — RP;)Ys + (IR —Sg —
TF — RP3)YByg(TF + Sg — DR — RPg)Ys-1
2
;szz = yg(yg — 1)(IR — Sg — TF — RPg)¥B-2(TF + Sg — DR — RPs)s +
(17) (_YB)(IR - SB - TF - RPB)YB_IYs(TF + SS - DR - RPS)YS—I +
(_YB)(IR - SB - TF - RPB)YB_IYs(TF + SS - DR - RPS)YS—I +
(IR — Sg — TF — RPg)YByg(ys — 1)(TF + Sg — DR — RP;)Ys-2

The proposed model is a concave function to TF because (—yg),(yg — 1) and (ys —
1) are negative, and consequently, the model is a convex optimization. Therefore, the
solution which satisfies the first-order condition is the global solution of the

unconstraint model.
7

(18) Srp=0=TF = vs(IR — Sg — RPg) — yg(Ss — DR — RF)
The obtained TF would be optimal, TFNBS (Nash equilibrium), if it satisfies (14) and
(15). By replacing the obtained TFNBS in all constraints we have:

IR — Sg — ys(IR — Sg — RPg) + y5(Ss — DR — RPg) > RPg

(19) = (1—ys)UR — Sz — RPg) + y5(Ss— DR — RP5) = 0
= y3(IR — Sz + Sg — DR — RP; — RP5) = 0

Ys(IR — S — RPg) — y5(Ss — DR — RPs) + Sg — DR > RPs

(20) = ys(IR — Sy — RPg) + (1 — ¥5)(Ss — DR — RP5) = 0
= y5(IR — Sy + Sg — DR — RPy; — RPg) = 0

In (19) and (20), y5 and ys are nonnegative. Therefore IR — Sz + S¢ — DR — RPg —
RPs is positive because the bargaining system's profit should be more than the sum of both
sides' minimum expected profit; otherwise, the bargaining mechanism doesn’t make sense.

According to (18), the bargaining power of clubs, increasing or decreasing their income
and their expected profit, all affect the TFNBS,

Based on (18), Sg (amount of player’s contract in buyer club) effects on TFNBS whereas

Sg is determined by the bargaining power of buyer club and player (yg , yp) . In other
words, the bargaining power of player effects on Sg and as a result, on TFNBS,
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The transfer of the player makes sense when:
(21) g = RPg = IR—Sg — TF > RP; = TF + S < IR — RPg

Therefore, a minimum amount of buyer club can pay for a transfer fee, and the player’s
wage is X = IR — RPg . There would be eight cases for the bargaining power of clubs and
players. Consider the case in which the bargaining power of player and seller club is more
than buyer club (yp > v5 , ¥s > vg ), the buyer club should pay a high transfer fee to the
seller club. If the seller club uses a maximum of its bargaining power and takes all X for
itself, the buyer wouldn’t have a budget to assign to the player, and the transfer doesn't
occur probably. In this case, player and seller are set in prisoner’s dilemma conditions
because their simultaneous selfishness may cause failure in transfer and consequently no
payoff for both.

The best case for seller club certainly is the case in which their bargaining power is more
than the buyer club, and the bargaining power of the player is less than the buyer clubs (y, <
Ys Vs > vg ) because the seller club may ask a large amount of TF without worry, and it
may get most of X for itself.

In the same way, the best case for players is the case in which the bargaining power of
buyer club is more than seller club and less than them (y, > y5 , ¥s < ¥g) because the
seller club gains low TF, and a player may take most of X for themselves. These two cases
are not favorable for the buyer club because their payoff is small in these cases. If the
bargaining power of the buyer club is more than both players and seller clubs (yp < y5 ,
¥s < yg) they pay less transfer fee (TF) and less wage (Sg) and take most of X for
themselves. Other cases in which two clubs or buyer clubs and players don’t have any
privilege in comparison to each other can be considered too. Figure 1 shows the approximate
proportion of Sz changes to ys . As it is seen in Figure 1, the transfer of players occurs until
¥s < ¥s Where y, is the maximum value of bargaining power of seller club that the transfer
will be done; otherwise, the transfer of player doesn’t occur probably because the buyer club
cannot afford convenience the player and seller club simultaneously. The diagram of the
relation between the transfer fee and the player's bargaining power is drawn similarly.

According to (18), the transfer fee depends on the players’ wage, and the player’s wage
depends on their bargaining power. Our finding is in line with (Carmichael et al., 2011;
Dobson et al., 2000; Frick, 2011; Speight & Thomas, 1997).

4. Conclusion

Nowadays, the transfer of players is integral in managing professional sports. This paper
initially modeled a football player's transfer via the Nash bargaining model. This model
concerns the profit of the buyer and seller clubs, bargaining power, and a player's wage. By
solving the model, we could obtain the optimal transfer fee of a player. The bargaining
power of clubs affects the increase or decrease in their income; their expected profit,
determined before the bargaining process, influences the optimal transfer fee. The buyer
club considers the player's wage depending on his bargaining power, affecting the optimal
transfer fee. According to the proposed model (4 equation) and the player's bargaining
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power, we concluded that the optimal transfer fee depends on the bargaining power of buyer
and seller clubs; it might decrease or increase the income of seller and buyer clubs. Clubs
have been involved in player transfers for many years. They use various methods to better
transfer players, including their personal experiences. This study showed that better
negotiations could be done using the Game Theory and bargaining model to obtain the best
result for all parties. If bargaining is used, the parties to the contract will have a chance of
success and maximum profit.

We could recommend an additional investigation to answer the following questions:
what player-associated criteria affect the decrease or increase in seller and buyer clubs'
payment and the optimal transfer fee? Why do clubs sometimes agree on an amount less or
more than the optimal transfer fee? What occurs if clubs agree on more than the optimal
transfer fee.
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