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Abstract: In the field of sports, due to the unpredictability of soccer match outcome and the existence of
sports betting industry, the prediction of soccer match results has been highly concerned by the news
media, fans, sports experts and other stakeholders, and it is also a hot topic in academic circles. The
strength of the team is made up of players. Player performance is a key factor in winning a soccer match.
This article builds a model to predict the outcome of the match based on the performance of the players.
In experiments, the statistics of the AUC, F1 and prediction accuracy of the model were 0.8597, 0.6973
and 0.7965 respectively on the verification data. The experimental results also show the feasibility of
this method.
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1. Introduction

In the field of sports, due to the unpredictability of soccer match outcome and the existence of sports
betting industry, the prediction of soccer match results has been highly concerned by the news media,
fans, sports experts and other stakeholders, and it is also a hot topic in academic circles. Because there
are certain luck factors in soccer matches, and referees often have an impact on the outcome of the match,
so the score may not be a real reflection of the strength of the team. There are some shortcomings in
using the score of historical match results to predict the upcoming match. A better way is therefore needed
to evaluate the true strength of the team and to predict the outcome of the match based on an analysis of
the team's strength.

The strength of the team is made up of players. Players are a key factor in winning a football match.
So, it is more accurate to predict the outcome of a match by the performance of a player than by historical
results and the relationship between a team's victory and defeat. This article builds a model based on the
performance of the players to predict the outcome of the match.

2. Methods
2.1. Model prediction framework
Figure 1 shows the process of using player performance data to predict soccer match outcome. The

framework realizes the prediction of soccer match results through data standardization and processing,
model training and optimization, prediction and other steps.
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Figure 1: Model prediction framework
2.2. Soccer player performance dataset

Each row in this dataset corresponds to the performance of one player at one match. Each player's
performance is described by simple statistics (e.g. goals, assists, passes, etc.) and metrics derived from
network theory (e.g. betweenness centrality) that are taken by understanding the match from a network
perspective. All of these were computed out of event data (around 2 million events=rows) of the 2017-
18 Seasons of German Bundesliga, the World Cup 2018 in Russia and Euro 2016 in France. Table 1
shows the number of players, the number of teams and the number of matches in different competitions.

Table 1: number of players, teams and matches of performance dataset

Competition Numbers
match team player
Bundesliga 2017-18 300 18 441
Euro 2016 49 24 390
World Cup 2018 63 32 527

Table 2 classifies all 29 variables and explains the types of variables.

Table 2: Variables of performance dataset

Category Expression variables
laction_related category pos, is_home_team
attack- related number touches, assists, interceptions, tackles, countattack
foul-related number fouls, wasfouled,ycards,rcards,offsides
shot-related number stop_shots, shots_ontarget, shots_offtarget, shotshlocked
dribble-related number dribbled_past, drib_success, drib_unsuccess
pass-related number keypasses,passes_acc,passes_inacc,pass_lost,
cross-related number Crosses_acc,Crosses_inacc
network--related float degree_centrality,betwe]ialnness_centr_ality,closeness_centrality,
ow_centrality
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2.3. Data standardization and processing

2.3.1. Data standardization

Restricting each variable within a certain range through data standardization helps to eliminate the
influence of singular samples and at the same time helps to reduce the time for subsequent model training.

First, the two categorical variables, the player's position(pos) in the match and the home and
away(is_home_team) variables, are dumb-coded. Then, because the ranges of different variables are
different, they need to be standardized to make their change ranges consistent. The formula is below.

xh—x!
r_ 7] 7
xXj = P

where o; is the standard deviation of the variable, 9?]’ is the mean value of this variable.
2.3.2. Data processing

The outcome of the match is processed as 0 or 1, where 1 means the match is won, and 0 means the
match is tied or lost. The processed match outcome variable will be used as the output of model training,
denoted as vector 0.

Because the outcome of the soccer match is the most important feature to measure the performance
of all players in the team after a match. Therefore, here we calculate team performance indicators as
vector XOMT(x],%,,..), which means performance of team T in a certain match M of a certain
competition C.

n
o 1
XM (x,%5,...) = EZ XOMTP (x1, 29, 00)
P=1

Where n is the number of players playing in the match, the vector XM TP (x,x,,...) represents
the performance of player P in the team T after a match M in a competition C.

2.4. Model training and optimization

Various indicators of team performance will affect the outcome of the match. We take the rating
vector 0™ Tas input, and the match outcome vector 0¢™T as output. The classification model of
machine learning is used for training.

Here, a linear support vector classifier (LSVC) is used to do the two-class training of the match
outcome. LSVC is used to solve unconstrained optimization problems. The loss function here is
represented by &(W,XMT, 0¢MTY and the objective function is:

l
1
mmi/n = EWTW +C Z E(W,XC'MrT, OC,M,T)
T=1
Where [ is the number of teams.

Through the method of cross-validation, the effect of the model is evaluated. If the model effect is
not good, optimize the model parameters to improve its effect, and then get the final model.

Figure 2 shows the ROC of each fold and the mean ROC. The statistics of the AUC, F1 and prediction
accuracy were 0.8597, 0.6973 and 0.7965 respectively after training and validating the LSVC model,
which were higher than the predictive result of chance (AUC = 0.5).
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Figure 2: ROC of each fold and the mean ROC
2.5. Match outcome prediction

Use the model to predict the outcome of matches and compare it with the actual outcome to get the
confusion matrix in Table 3. It can be seen from Table 2 that the model's TPR is 62.3% and FPR is 8.35%.

Table 3: Confusion matrix

predicted outcome
win tied or lost
actual win 364 220
outcome tied or lost 83 911

The model can predict that the match will not win more accurately, and the accuracy of the prediction
of the match win needs to be further improved.

3. Conclusions

The experimental results also show the feasibility of this method. The results of this research can be
used not only for soccer matches, but also for basketball, volleyball and other matches with a slight
improvement.
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