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1 Introduction 
 

This configuration manual helps setting up the environment to successfully execute the 

code/analysis for the research project. It includes the hardware and software requirements, all 

the python libraries used, and all tools used in the creation of this project. 

 

 
 

2 Hardware Requirement 
 

This project used a personal laptop, with the below hardware: 

 

 
 

Figure 1. Hardware Requirement 

 

 

 

3 Software requirement 
 

The environment used for this project is Jupyter notebook in the anaconda environment and 

listed below are the software used in this project as well as the libraries and tools used for this 

project. All these tools need to be installed in the environment, before the executing of 

notebooks.  
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Figure 2. Anaconda Environment 

 

 

Table1. Software requirements 

Software Metric 

Operating System Windows 10 (64-bit) 

Programming Language: Python 3.10 

Development Environment: Jupyter Notebook  

Core Data Processing Libraries: • NumPy for numerical computation 

• Pandas for data manipulation and transformation 

• SciPy for statistical operations 

 

Machine Learning & Modelling: • Scikit-learn for feature scaling, model evaluation and 

probability estimation 

• XGBoost for gradient-boosted classification for pass 

success prediction 

• Joblib for model persistence and loading 

 

Visualisation Libraries: • Matplotlib for primary plotting and time-series 

visualisation 

• Seaborn for statistical visualisations and distribution 

plots 

 

File Handling & Storage: • CSV and NumPy binary formats for structured data 

outputs 

• JSON parsing utilities for StatsBomb raw data 

extraction 

 

Data Source: StatsBomb Open Event Data (JSON format) 
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Figure 3. Libraries used 

 

 

 

4 File Structure 
 

Below gives the file structure and sub file structure for the project to be successfully 

executed. The libraries file contains all the libraries used in the project; it is not necessary for 

the project to be complete. The raw file contains to sub folders named “events” and “raw” 

containing the JSON files for events and lineups. All notebook files and the folders need to 

be stored in the root of the project as well as the “raw”, “processed”, “outputs” and “models” 

folders. There will be two folders inside the “raw” folder named “events” and “lineups” as 

seen in figure 4. 

 

There is a total of 8 Notebooks that is needed for this project to be successfully re-created. 

They are numbers in order from 0 to 7 with the Masterfile needed to run all notebooks. 
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Figure 4. folder structure 

 

 

5 Implementation 
 

Step 1 – Data download 

File 0_Json_download contains the path to where the original data for StatsBomb is located 

and the paths where the data needs to be extracted to. 
 

 
 

Step 2 – Extraction and preprocessing 

The raw JSON files are extracted and turned into a CSV File named “compact_events.csv”. 

The code finds the lists in the JSON structure, then iterate over each JSON file in 

“raw/events” folder and extract the data to get it in one row per event.  
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For the model derivations, there are some extra flags required, this gets added to the dataset 

after the extraction. Dataset columns after the extra flags have been created and/or converted. 

As well as conversion of datatypes to contain 0,1 values and added columns. 

 

 

 
 
 

Step 3 - Expected Threat (xT) Grid  

Dataset loaded from the “compact_event.csv” file 

 

 
 

 

 

Converts the raw coordinates to standardized pitch dimensions and breaks the pitch into X × 

Y zones. Create the start and end zones of passes to derive the distance traveled and angle of 

passes 
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Compute the xT by doing value iteration, and same the model and csv files to the output 

locations. 

 
 

Step 4 - Ghost Opportunity Index (GOI) Modelling 

 

Dataset loaded: 

 
 

Feature Selection to create Start grid, end grid, pass distance and pass angle 

 
 

 

The data gets split into 80% training and 20% for validation. The XGBoost model gets 

trained and uses the AUC and accuracy as evaluation. 
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Saves trained model and scaler. 

 

 
  

 

Step 5 - Compute Ghost Opportunity Index (GOI) 

 

Applies trained model to compute GOI values per action/player. Below are the important 

directories. Loads pretrained GOI model and scaler. 

 

 

 
 

Player Aggregation to sum GOI values per player. And save the values to the 

outputs/player_goi 
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Step 6 - Formation Drift Index (FDI)  

Important directories. Input and output directories 

 

 
 

Calculate the baseline values for the formation drift using only the first 10 mins of each 

player per match. 

 
 

After deriving 5-minute rolling windows per player, calculate the drift. 

 

 
 

Save output to directories. 
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Step 7 - High pressure expected index (HPEI)  

 

Important directories. Input and output directories. These where the Grid model and scaler 

are saved. 

 

 
 

This is the derivation of the xT gain and the high pressure expected index showing the most 

important derivations.  

 

 
 

Once the derivation is done, it then gets used to cascade across players and team. This then 

get saved: 
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Step 8 - Substitution recommendation engine 

Important directories. Input and output directories. These will be the GOI, FDI and HPEI 

values as input. 

 

 

 
 

We flag players to be substituted when they fall in any of these categories: 

 

 
 

The substitution model then gets saved to: 

 

 
 
 

Step 9 - Master file 

Due to the number of notebooks, running them individually can take a lot of time, so there is 

a Masterfile that can be executed for all the notebooks to be refreshed in order and outputs 

generated. 
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Built in failure stop should there be an error in one of the Notebooks: 

 

 
 

Once the notebook is executed, it gives the running time it took for the notebooks to be 

refreshed at the end. Just open each notebook in Jupyter and it will give all output created, 

without the need to re-run. 

 

 

 
 

 

The Below references are the inspiration behind the code used to create all the notebooks. 
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