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Prediction of English Premier League Game Using an Ensemble Technique

Yi Jae Hyun' - Lee Soo Won'"

ABSTRACT

Predicting outcome of the sports enables teams to establish their strategy by analyzing variables that affect overall game flow and

wins and losses. Many studies have been conducted on the prediction of the outcome of sports events through statistical techniques

and machine learning techniques. Predictive performance is the most important in a game prediction model. However, statistical and

machine learning models show different optimal performance depending on the characteristics of the data used for learning. In this paper,

we propose a new ensemble model to predict English Premier League soccer games using statistical models and the machine learning

models which showed good performance in predicting the results of the soccer games and this model is possible to select a model that

performs best when predicting the data even if the data are different. The proposed ensemble model predicts game results by learning

the final prediction model with the game prediction results of each single model and the actual game results. Experimental results for

the proposed model show higher performance than the single models.

Keywords : Machine Learning, Artificial Intelligence, Sports Game Prediction, Ensemble Technique, Data Analysis
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Table 1. Input Data

Feature Explanation

Possession | Ratio of Ball Possession of the Latest Game

Shots on
Target

Shots Number of Shots of the Latest Game

Number of Shots on Target of the Latest Game

Touches | Number of Ball Touches of the Latest Game
Passes Number of Passes of the Latest Game
Tackles Number of Tackles of the Latest Game

Clearances | Number of Clearances of the Latest Game

Last 5 Match Results of Last 5 Games
Match (Win: 1, Draw: 0, Losei-1;
Results The Sum of the Values of 1, 0, and -1)

League Rank

Ranking
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Fig. 1. Structure of the Proposed Ensemble Model
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Table 2. Sample Output from the Single Model Prediction Module

Predicted Result from Each Single Model
Match ot Actual
Number lliggsetslsci LSTM | MLp | Random | gy | Result
o Forest
0 0 0 0 0 0
1 1 1 2 1 1
3 2 2 2 2 1 2
350 2 2 2 1 2 -
351 2 -
352 0 0 1 1 0 -
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Table 3. Configuration of Training Set, Validation Set, Test Set

Total Number of

Season
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Category

(2006/2007 Season)
Training Set ~ 3227
(2014/2015 Season)

(2015/2016 Season)
Validation Set ~ 728
(2016/2017 Season)
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Fig. 2. Results of the Parameter Optimization
Experiment for LSTM Model

Table 4. Optimal Parameters of the LSTM Model

Termination
Parameter L
Condition
Input | Hidden | Output | Time Learning
ilodl Node |Layer Size| Node | Step Eipodln Rate
LSTM 18 4 3 3 380 0.01

(2017/2018 Season)
Test Set ~ 740
(2018/2019 Season)
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Table 5. Results of the Parameter Optimization Random Forest®219] mlehi|g] 812 9J3)] n_estimators
Experiment for MLP Model S 126 1000744 @A mEo] Ao =Haty]
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Fig. 4. Results of the Parameter Optimization Experiment for Random-Forest Model
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Table 8. Optimal Parameters of each Single Model for the Final Prediction Module

Model LSTM MLP SVM Random-Forest
Input
Node 5 Input Node 5 va ool
alue .
Hidden Layer ) Number of ) -
Size Hidden Layers
Parameter Output ; Fach Hidden il n_estimators 3
Node Layer Size ’
Time o Output Node 3 Kernel Linear
Step Batch Size 256
L Epoch 390 Epoch 200
Termination L -
Condition e;rnmg 0.01 Learning Rate 0.01
ate
———
Single Model
Prediction

_\

Module

l Final Prediction
MLP Module
LSTI .
Preprocessing (LSTMD) (Win / Draw / Lose)
Module LSTM I
Data Merge
Cell Cell Cell Cell
Labeling | Random Forest I L I I I‘ ‘l‘
\ Logistic Regression Input | | Input | Input | Input |

|  Actual Match Result

Fig. 5. Structure of the Proposed Ensemble Model in Our Experiment

Table 9. Prediction Accuracy of Single Model Prediction
Module and Final Prediction Module

Table 10. Prediction Accuracy of the Proposed Model
and Comparative Models

Prediction Accuracy Model Accuracy(%) Remarks
Model Single Model Prediction | Final Prediction . Expect the Home Team
Module Module Basehne_l 47.8 Will Win All Games
foti Baseline 2 54.1 Ranking Based Predictions
oeistic 0.5645 05753 £
egression LSTM 56.1
SVM 0.5753 0.578 MLP 55.7
Random Forest 0.5753 0.578 SVM 56.2
MLP 0.5726 0.594 Logistic Regression 56.5
LSTM 0.5887 0.6102 Random forest 51.5
Ensemble model 56.9 Proposed model
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