
Abstract
Models were created using logistic 

regression and XGBoost, predicting whether 

a shot from a certain distance or angle to the 

target will result in a goal. The models were 

trained with pre-processed event data of 

matches in Allsvenskan.

The results suggest a higher accuracy in 

predicting goals for XGBoost, with an AUC of 

0.774, compared to LR, for which the AUC 

was 0.766.

Aim
The aim was to create models using logistic 

regression and XGBoost that calculates the 

probability of scoring football goals from 

various positions of the pitch in order to 

classify future shots as goals or misses. Also, 

comparing the accuracy of the two models.

Background
Using machine learning to predict different 

events in football is valuable due to its good 

accuracy and application in fields were large 

amounts of money are involved (i.e. the 

betting industry, for club managers/owners to 

formulate strategies to win matches, etc.).

Several models with varying accuracy have 

been proposed to model the quality of play in 

football; here the focus was on shots, Raw 

data was given, describing match events the 

last three seasons of Allsvenskan.

Methods
From the raw data of detailed match events 

(Fig.1) the co-ordinates of the shot positions 

were extracted for events qualified as shots. 

The OPTA "qualifiers" specified in the data 

are descriptors of certain details of the 

events, represented by numbers in the data.

The co-ordinates were used to calculate the 

distance to the target and the angel between 

the two goal posts, both of which serving as 

input arguments (X) to the models, among 

others. In logistic regression, the probability P 

of scoring is given by the logistic function:

XGBoost was used via open-source software 

library providing gradient boosig framework.

Results
The accuracy of the models was determined 

by the AUC, which is the area under the 

ROC-curve (Fig.3).

Discussion & Conclusion
The results (Fig.3) show a bigger AUC for 

XGBoost than for logistic regression, 

suggesting that the XGBoost model is more 

capable of distinguishing between goals and 

misses. Although, the difference in AUC is 

relatively small (within the second decimal) .

Literature Cited
Sumpter, D 2017, digital image, David 

Sumpter, viewed 9 January 2020, 

<https://medium.com/@Soccermatics/the-

geometry-of-shooting-ae7a67fdf760>.

Fig. 1. Raw data of match events.

Fig. 2. Typical goal frequencies from 

various locations around the box, by 

David Sumpter, Uppsala University, 2017.

Fig. 3. ROC-curves of logistic 

regression (AUC = 0.766) and XGBoost 

(AUC = 0.774).
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