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1. Introduction  
 
This manual's goal is to highlight the project's technical side, which includes 
system requirements and programming snippets that are not mentioned in the 
main report. The essential system requirements used are covered at the outset of 
this document, along with a discussion of how the methodology is put into 
practice. 
 

1.1 System Requirements 
 

• Hardware spec 
1. System Manufacturer: Apple Inc. 
2. Operating System: macOS 
3. Processor: Apple M1 chip, 8-core CPU with 4 performance cores 

and 4 efficiency cores 
4. Memory: 8GB unified memory 

 
• Software spec 

1. Jupyter notebook 
2. Google colab 
3. Microsoft Excel 

 
2. Project Development 
 
Data preparation is achieved in multiple stages, between Excel, jupyter notebook 
and google colab. The screenshots have been included in the manual to make 
everything clear. 
 

2.1 Data Preparation 
This project focuses on two datasets: The first dataset was obtained from a 
github repository1 which has all the FPL data starting from 2016 season to the 
latest season. All the game week data has been uploaded on this github 

 
1 https://github.com/vaastav/Fantasy-Premier-League/tree/master 



 

 
 

repository. The second dataset was scraped from the website called 
understat.com, using the documentation available online 2.  The first dataset 
contains the stats of the players for each game week from game week 1 of 
2016 season to game week 38 of 2021 season as seen in fig 1. 
 

 
fig 1 FPL dataset 

 
For the second dataset which includes secondary stats (xG and xA) was scraped 
with the help of the understat documentation. However, to scrape the players 
stats for each season player id was required which was obtained by running the 
below mentioned code in figure 2. Further, it is important to know that in 
English Premier League (EPL), three clubs are relegated (demoted) to lower 
league and three clubs from the lower leagues are promoted to EPL each 
season. For the same reason an array of list of teams was manually created to 
get all the player ids, as seen in figure 2. 
 

 
2 https://understat.readthedocs.io/en/latest/contributing/contributing.html 



 

 
 

 
fig 2 Code to obtain the players ids 

  
The next step in scraping the data was to obtain the required stats for the all the 
players. The focus was to get the ‘xG’ and ‘xA’ stats, but the date and seasons 
were also the fetched as these columns are required to merge with the original 
FPL dataset, the snippets of the code can be seen in figure 3 below. After which 
the dataframe is saved to a csv file which is used to merge with the original 
dataset for second experiment. To merge the scrapped dataset, few changes 
were made to the name and date column of the FPL dataset to merge the 
datasets, figure 4. This code removes any numerical characters from the name 
of the players, in the second line of code, any spaces, dashes, are replaced with 
underscore, all the non-English characters are converted to their closest 
English equivalent and finally all the names were converted into lower case. 
Another change which was made was to extract the date from the kickoff time 
available in the FPL dataset, as the kickoff time includes date and time of the 
fixture. The date was extracted and was converted into YYYY-MM-DD to 
match it with the scraped stats from understat.com, the snippet can be seen 
below.  



 

 
 

 
fig 3 Code to scrape the players stats using player IDs 

 

 
fig 4 Changes made to FPL dataset name and date column 

 
This csv file was saved to local hard disk, which was imported for the second 
experiment, after which it was merged with the original FPL dataset using the 



 

 
 

merge function and was joined based on the player’s name and the date on 
which the game was played between the clubs, the snippet of the code can be 
seen below in figure 5. 
 

 
fig 5 Merging the secondary stats with FPL dataset. 

 
The dataset contained some unnecessary columns which were removed like the 
column ‘Unnamed: 0’ as it same as the number of rows and the ‘kickoff_time’ 
as it was not required for our project. The code can be seen in figure 6. 
 

 
fig 6 Cleaning of the dataset 

 
Then the missing values were checked if there were any, it was found out that 
from season 2016 to 2018 the team names were not available in the dataset an 
the same were added with the help of Microsoft Excel as seen in figure 7. 
 



 

 
 

 
fig 7 Team names added in Excel. 

 
The season’s name in the FPL dataset were mentioned as 2016-17, 2017—18 
which was changed to 2016, 2017 respectively to increase the readability and to 
ease of use the code snippet is shown in figure 8.  
 

 
fig 8 Transforming the season column to increase readability and use case. 

 



 

 
 

2.2 Data Training and Feature Selection 
 

After doing the introductory exploratory data analysis (EDA), the dataset 
was split into training and testing dataset, where the season from 2016 to 2020 
was for training the dataset and season 2021 as testing dataset as seen in figure 9.  
 

 
fig 9 Training and testing dataset 

 
Before training the models, a feature importance technique was applied called 
Permutation feature importance, which gives the important features for building 
our models. The snippet of the code and the graph can be seen in the figure 10.  
 

 
fig 10 Permutation feature importance 



 

 
 

Based on the result of feature importance, the important features were included 
and rest of the features were removed before training of the model. 
 

3. Modeling  
 
Both the experiment involves building three models: Linear Regression, Random 
Forest and XGBoost. At first snippets of first experiment model building can be 
seen then after merging the xG and xA stats second experiment snippets are 
shown below: 
 
Linear Regression ( First Experiment) 
 
After selecting the features based on feature importance, the models 
were build based only on these features for both the experiments in all 
the three models. 
 

 
fig 11 Linear Regression (Exp 1) 

 
 
 
 



 

 
 

 
 
 
Random Forest ( First Experiment) 
 

 
fig 12 Random Forest (Exp 1) 

 
 
 
 
 
 
 
 
 



 

 
 

XGBoost ( First Experiment) 
 

 
fig 13 XGBoost (Exp 1) 

 
 
 
Linear Regression (Second Experiment) 
 

 
fig 14 Linear Regression (Exp 2) 

 
 



 

 
 

Random Forest (Second Experiment) 
 

 
fig 15 Random Forest (Exp 2) 

 
XGBoost (Second Experiment) 
 

 
fig 16 Random Forest (Exp 2) 

 

After building the model the best model was selected for prediction of 
points, which was Random Forest of first experiment. The below 
mentioned code snippet (figure 17) was used to show the best 11 
players based on the predicted points. The user will be asked to enter 
the game week and the name of the English Premier League club for 
which they required the best performing players.  
 



 

 
 

 
fig 17 code for best players in a team for a particular game week 


