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ABSTRACT 
The rapid expansion of online sports betting platforms has increased the accessibility of betting markets while also creating challenges related to risk awareness and responsible decision-making. Many users make betting choices based on intuition, emotions, or unrealistic expectations rather than understanding the probability and uncertainty associated with sporting events. This project investigates how statistical modelling can be used as a decision-support approach to encourage a more informed and responsible betting behaviour. 
This project presents the development of Corner Probability Analysis, a web-based application designed to analyse the probability of football corner outcomes using a Poisson probability model. The system allows users to modify important parameters, including the expected average number of corners per match (λ) and the selected corner threshold, in order to calculate the probability of Over and Under outcomes. 
The main objective of the project is not to provide guaranteed betting predictions or encourage financial gain, but to develop an analytical tool that helps users understand risk and uncertainty before making betting decisions. By presenting probability calculations through interactive visualisations, the application demonstrates how statistical information can support more rational decision-making and reduce reliance on emotional or impulsive choices. 
During the development process, a prototype application was implemented using modern web development technologies. The system includes an interactive interface where users can adjust input values and observe real-time changes in probability distributions. Synthetic data generated through the mathematical model was used during the development and testing phase to validate the behaviour of the application and evaluate the accuracy of the implemented calculations. 
The evaluation of the system focuses on functionality testing, probability calculation accuracy, and the effectiveness of the visualisation components. The results demonstrate that a simple probabilistic approach can provide valuable insights into sporting uncertainty while highlighting the limitations of prediction models. 
Future development opportunities include integrating historical football databases, collecting real match statistics, automatically calculating team-based parameters, and applying more advanced machine learning techniques to improve the analytical capabilities of the system. 
 
 
 
 
CHAPTER 1 – INTRODUCTION 
1.1 Background and Motivation 
The growth of online sports betting has significantly changed the way individuals interact with football and other sporting events. The development of online betting platforms has made a wide range of markets available to users, including markets based on goals, corners, cards and other match events. While this increased accessibility provides users with more opportunities to analyse sporting events, it also creates challenges concerning decision-making, probability understanding and financial risk. 
Betting decisions can often be influenced by factors such as emotions, personal preferences, previous experiences and expectations about the outcome of a match. Users may also interpret individual statistics without considering the probability associated with a particular outcome. This can lead to unrealistic expectations and decisions based primarily on intuition rather than evidence. Consequently, there is value in developing tools that can present statistical information in a clear and accessible way and help users understand the uncertainty associated with sporting events. 
Football corner kicks provide an interesting example for investigating this problem because they are discrete events that can be counted during a match. The number of corners recorded in a football match can vary considerably, meaning that predicting an exact outcome is inherently uncertain. However, probability models can be used to estimate the likelihood of different numbers of corners occurring within a match. 
This project explores the use of the Poisson probability distribution as a mathematical approach for modelling the number of corner kicks in a football match. The Poisson distribution is suitable for modelling the occurrence of discrete events within a defined interval when an expected average rate is available. In the context of this project, the expected average number of corners is represented by the parameter λ. By changing λ and a selected corner threshold, the probability of different Over and Under outcomes can be calculated. 
The motivation for developing this project is therefore not to create a system that guarantees successful betting outcomes. Instead, the project aims to demonstrate how probabilistic information can be used to encourage more informed decision-making. The application is designed as a decisionsupport and educational tool, allowing users to observe how changes in expected values and thresholds affect calculated probabilities. 
Another important motivation is the potential role of probability analysis in promoting greater risk awareness. Instead of focusing exclusively on whether a betting outcome will win or lose, the application encourages users to consider the probability of an outcome before making a decision. This distinction is particularly important because even an outcome with a relatively high probability is not guaranteed to occur. The system therefore presents probability as an indication of uncertainty rather than as a prediction of certainty. 
The project also investigates how mathematical concepts can be translated into an accessible software application. A probability model may be difficult for some users to interpret when presented only as mathematical notation. Interactive visualisations can make the relationship between expected values, probability distributions and possible outcomes easier to understand. The developed application therefore combines mathematical calculations with graphical representations to provide a more accessible form of statistical analysis. 
The initial prototype focuses on the implementation and testing of the probability model rather than automated data collection. Synthetic data and user-defined parameters are used during development to allow controlled testing of the system and its calculations. This approach makes it possible to evaluate the behaviour of the model and application before introducing additional sources of realworld football data. The integration of historical match data and automated estimation of teamspecific parameters is considered a potential area for future development. 
Overall, the project is motivated by the combination of three areas: football analytics, probability modelling and responsible decision-making. By bringing these areas together within a functional webbased application, the project demonstrates how a relatively simple mathematical model can be transformed into a practical decision-support tool while also recognising the limitations and uncertainty associated with statistical analysis. 
1.2 Problem Statement 
Football betting markets provide users with numerous opportunities to make predictions about match events. However, the availability of information does not necessarily mean that users understand the probability associated with their decisions. A common problem is the tendency to treat a statistical prediction as a guaranteed outcome rather than as an estimate containing uncertainty. 
There is therefore a need for accessible analytical tools that can demonstrate probability and risk in a clear and understandable manner. Such a tool should not claim to eliminate uncertainty or guarantee financial returns. Instead, it should provide users with statistical information that can support more rational decision-making. 
The problem addressed by this project is how a probabilistic model can be implemented within a simple interactive application to demonstrate the likelihood of football corner outcomes and communicate the associated uncertainty to users. The project specifically investigates whether the Poisson distribution can provide a suitable foundation for this purpose and how its results can be presented through an accessible graphical interface. 
 
 
 
1.3 Project Aim 
The main aim of this project is to design and develop an interactive web-based probability analysis application for football corner events using the Poisson probability distribution. The application is intended to demonstrate how statistical modelling can be used to estimate the probability of different corner outcomes and provide users with information that can support more informed and risk-aware decision-making. 
The project does not aim to guarantee successful betting outcomes or determine which bets users should place. Instead, it focuses on demonstrating the relationship between expected corner values, probability distributions and selected thresholds. By providing an interactive interface and graphical representations, the system aims to make probabilistic information easier to understand and encourage users to consider uncertainty before making decisions. 
1.4 Project Objectives 
To achieve the overall aim, the project has the following objectives: 
1. To research the use of probability models and statistical analysis within football and sports analytics. 
2. To investigate the suitability of the Poisson distribution for modelling discrete football events such as corner kicks. 
3. To design and implement a functional web-based application capable of calculating corner probabilities using a configurable Poisson model. 
4. To provide users with adjustable parameters, including the expected average number of corners and a selected corner threshold. 
5. To calculate and display the probability of outcomes below and above the selected threshold. 
6. To develop graphical visualisations that represent the probability distribution and make the statistical results easier to interpret. 
7. To test the functionality and mathematical behaviour of the implemented model using controlled synthetic data and different parameter values. 
8. To evaluate the application against the identified requirements and consider its usefulness as a probability and risk-awareness decision-support tool. 
9. To identify the limitations of the current prototype and propose potential future improvements, including the integration of historical football datasets and automated estimation of team-specific parameters. 
1.5 Project Scope 
The scope of the project is focused on the design, implementation and evaluation of a prototype probability analysis application for football corner events. The system uses a Poisson distribution to calculate the probability of different numbers of corners occurring based on an expected average value. 
The application allows users to modify the expected average number of corners and a selected threshold. The system then calculates the probability of the number of corners being below or equal to the relevant threshold conditions and presents the results using numerical indicators and graphical visualisations. 
The current implementation focuses on the probability modelling and visualisation components rather than automated collection of football data. The expected average value is therefore configurable by the user rather than automatically calculated from a live or historical football database. This approach provides a controlled environment in which the mathematical model and application functionality can be tested. 
The project does not attempt to provide guaranteed betting predictions, financial advice or an automated betting system. It also does not directly connect to betting platforms or place bets on behalf of users. Instead, the application is designed to demonstrate statistical probability and encourage greater awareness of uncertainty and risk. 
The use of synthetic data during the development and testing phase is also within the scope of the project. This allows specific scenarios to be controlled and repeated when evaluating the behaviour of the probability calculations and visualisations. The use of real historical football data, automated team-specific calculations and more advanced predictive techniques are considered potential extensions rather than requirements of the current prototype. 
The project therefore concentrates on developing a working proof-of-concept that demonstrates how a mathematical probability model can be translated into an interactive software application. 
1.6 Report Structure 
This report is organised into seven main chapters followed by references, bibliography and appendices. 
Chapter 1 introduces the project by presenting the background and motivation, problem statement, aim, objectives and scope. 
Chapter 2 presents the research and literature review. It examines sports analytics, probability modelling, the Poisson distribution, football event analysis and responsible gambling and risk awareness. Relevant existing approaches and their limitations are also considered. 
Chapter 3 describes the research and development methodology used throughout the project. It explains the selected research approach, development process, mathematical model, system requirements and software technologies. 
Chapter 4 presents the design, implementation and testing of the application. It describes the system architecture, user interface, implementation of the Poisson probability calculations and graphical visualisations. Screenshots and relevant figures are included alongside the appropriate explanations. 
Chapter 5 evaluates the developed system. The chapter discusses functional testing, the behaviour of the probability model, the results produced by the application, achievement of the project objectives and limitations of the prototype. 
Chapter 6 presents the conclusions and recommendations. It summarises the main findings of the project and identifies potential improvements and areas for future development. 
Chapter 7 provides a personal reflection on the development process, including the technical skills acquired, challenges encountered and lessons learned during the project. 
The final sections contain the references and bibliography used throughout the research. The appendices provide supporting material such as relevant source code, application screenshots, testing results and additional graphical outputs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER 2 – RESEARCH AND REVIEW OF LITERATURE 
2.1 Sports Analytics and Data-Driven Decision Making 
The increasing availability of sports data has significantly influenced the development of sports analyticsFootball matches generate large quantities of information, including goals, shots, possession, fouls, cards and corner kicks. These data can be analysed to identify patterns, estimate probabilities and support decision-making. 
Sports analytics does not remove uncertainty from sporting events. Instead, its purpose is to transform available information into measurable indicators that can assist analysis. This distinction is particularly important in football because individual matches can be affected by numerous factors, including team performance, tactics, player availability, match state and random variation. (Anderson and Sally, 2013
Statistical modelling has therefore become an important area of sports analysis. Models can be used to estimate the probability of discrete events and compare possible outcomes rather than simply predicting a single result. In the context of this project, the number of corner kicks is treated as a measurable football event that can be analysed using a probability distribution. 
The use of statistical models in football is not new. (Dixon and Coles, 1997; Baio and Blangiardo, 2010) Research has investigated probability distributions for goals and other match events, demonstrating both the usefulness and limitations of relatively simple statistical assumptions. For example, research into football score distributions has examined Poisson and alternative distributions and found that the suitability of a model depends on the characteristics of the dataset being analysed. 
This supports the approach adopted in the current project, where probability modelling is used as a decision-support mechanism rather than as a guarantee of future outcomes. 
2.2 Probability Models in Football Analysis 
Probability models provide a mathematical framework for representing uncertainty. Rather than stating that an event will definitely occur, a probability model assigns a likelihood to possible outcomes. This is particularly useful in football because many match events are discrete and variable. 
One of the simplest approaches for modelling count data is the Poisson distribution.  (Karlis and Ntzoufras, 2003) The distribution is commonly associated with events occurring a number of times within a defined interval. In football analysis, it has historically been used to model quantities such as goals scored. (Dixon and Coles, 1997; Karlis and Ntzoufras, 2009)
A Poisson model is controlled by a parameter λ, which represents the expected average number of events within the specified interval. In the context of this project, λ represents the expected average number of corner kicks in a football match. 
The probability of observing exactly k events can be expressed using the Poisson probability mass function: 
P(X = k) = (e^-λ λ^k) / k! 
The model therefore provides a probability for each possible number of corners. These individual probabilities can then be combined to calculate the probability of an outcome being below or above a selected threshold. 
The simplicity of the Poisson model is one of its main advantages for a prototype application. It can be implemented computationally without requiring a large number of parameters, while its output can be visualised in a form that is relatively easy for users to understand. 
However, simplicity also represents a limitation. A Poisson model assumes that the underlying event process can be represented using a single expected rate. Real football matches are influenced by multiple factors, meaning that the actual distribution of events may differ from the theoretical model. Consequently, the output should be interpreted as a probability estimate rather than a guaranteed prediction. (Yip, Choi and Tse, 2024)
2.3 Poisson Distribution and Football Events 
The suitability of the Poisson distribution for football events has been investigated in previous research. Research analysing corner kicks in high-level football reported an average of approximately 9.54 corners per match and found that the number of corners showed behaviour consistent with a Poisson distribution in the analysed sample. (Yip, Choi and Tse, 2024)
This finding provides an important justification for selecting the Poisson distribution as the initial mathematical model for the current project. The model is particularly appropriate for demonstrating how a count-based football event can be converted into a probability distribution. 
However, more recent research has highlighted important limitations of using a basic Poisson distribution for corner-kick forecasting. Yip et al. investigated football corner kicks using an overdispersed and compound Poisson framework. (Yip, Choi and Tse, 2024) Their research identified clustering and serial dependence between corner events and reported evidence of overdispersion in corner-kick data. 
This is important because a basic Poisson distribution assumes that the mean and variance are equal. (Yip, Choi and Tse, 2024) If real football data exhibit greater variability than the Poisson model expects, a more flexible distribution may provide a better representation of the data. 
The literature therefore suggests that the Poisson distribution is useful as a starting point but should not be regarded as a complete model of football corner behaviour. This distinction is reflected in the design of the current project. The prototype uses the basic Poisson distribution to demonstrate probability modelling and decision support, while more advanced models are identified as potential future developments. 
The use of a relatively simple model also makes the application easier to explain during the project demonstration. Users can change λ and immediately observe how the probability distribution changes. This provides a clear connection between the mathematical model and its practical implementation. 
2.4 Football Corner Prediction Studies 
Corner kicks have received increasing attention within football analytics because they represent measurable events that can provide information about attacking pressure and match behaviour. Unlike goals, corners occur more frequently, which creates a larger number of observations for statistical analysis. 
Research into corner-kick forecasting has demonstrated that corner events may not always behave as independent observations. Yip et al. describe clustering effects in which corner events can occur close together in time. Their research consequently proposes more advanced compound Poisson approaches rather than relying exclusively on a simple Poisson distribution. (Yip, Choi and Tse, 2024)
This research has two implications for the current project. First, it supports the use of a Poisson-based approach as a reasonable starting point for analysing corner counts. Second, it demonstrates that a production-level prediction system would require more sophisticated modelling and real-world data. 
Recent research has also investigated the characteristics and effectiveness of corner kicks using larger datasets. A 2025 study examining corner-kick effectiveness across European leagues and the 2022 World Cup used statistical methods including chi-square tests, ANOVA and logistic regression to investigate factors associated with corner outcomes. 
Such research demonstrates that football events can be influenced by several contextual variables. Team characteristics, tactical approaches, competition differences and match circumstances may all affect the number and outcome of corners. A model based only on a single average value therefore cannot capture all of these factors. 
For the current prototype, this limitation is accepted as part of the project scope. The objective is to demonstrate the probability calculation and visualisation process rather than develop a complete automated football forecasting platform. 
2.5 Responsible Gambling and Risk Awareness 
An important aspect of this project is the relationship between probability analysis and responsible decision-making. Sports betting involves financial risk, and statistical information should not be interpreted as a guarantee of a profitable outcome. 
The World Health Organization identifies gambling-related harm as an important public-health issue and notes that gambling can contribute to financial distress and other negative consequences. The organisation also highlights the importance of prevention and measures designed to reduce gamblingrelated harm. (World Health Organization, 2024).
This provides a wider context for the project's focus on risk awareness. The application is not designed to encourage users to gamble more frequently or to guarantee successful bets. Instead, the intention is to demonstrate how probability can be used to understand uncertainty. 
The distinction between probability and certainty is central to the system. For example, if a model calculates that an outcome has a probability of 70%, this does not mean that the outcome will occur. It means that, under the assumptions of the model, the outcome is estimated to have a higher likelihood than alternative outcomes. The remaining probability represents the possibility that the expected outcome does not occur. 
This principle is particularly relevant to betting because users may interpret a high probability as certainty. The application therefore presents numerical probabilities and graphical distributions rather than simple recommendations such as "bet" or "do not bet". 
The project consequently approaches betting from a risk-awareness perspective. Its purpose is to encourage users to consider statistical uncertainty rather than rely exclusively on intuition, emotional decisions or the assumption that a prediction is guaranteed. 
2.6 Limitations of Existing Approaches 
The literature demonstrates that statistical modelling can provide useful methods for analysing football events, but it also highlights significant limitations. 
The first limitation is model simplicity. A basic Poisson model uses a single expected rate and therefore cannot capture all variables influencing a football match. More advanced research has demonstrated that corner data can exhibit overdispersion and clustering, suggesting that compound Poisson or other statistical approaches may be more appropriate for detailed forecasting. 
The second limitation concerns data quality. A model can only provide meaningful results when its input parameters are appropriately estimated. Using an arbitrary or poorly estimated value of λ may produce probabilities that do not accurately represent the real-world situation. 
The third limitation concerns interpretation. Even an accurate probability model cannot eliminate uncertainty. Football events remain subject to randomness and changing match conditions. Therefore, probability should be treated as an analytical measure rather than a guaranteed prediction. 
These limitations influenced the design of the current project. The prototype deliberately focuses on demonstrating the underlying probability mechanism rather than claiming to provide a complete professional forecasting system. The use of configurable parameters allows the mathematical behaviour of the model to be demonstrated and tested under controlled conditions. 
A further limitation is the current absence of automated historical football data. The prototype does not automatically identify a team or retrieve its previous corner statistics. Instead, the expected average is provided as an input parameter. This makes the current system more suitable as a probability demonstration and decision-support prototype. 
Future development could address these limitations by integrating historical match databases, automatically estimating λ from team-specific statistics and investigating alternative distributions such as the negative binomial or compound Poisson model. Such developments could improve the realism of the system while also increasing its technical complexity. 
Overall, the literature supports the use of probability modelling as a useful foundation for football event analysis while demonstrating that simple models should be interpreted carefully. The current project therefore adopts a deliberately transparent approach: the Poisson model is used to demonstrate probability, uncertainty and risk awareness, while the limitations identified in previous research are explicitly recognised as opportunities for future development. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER 3 – RESEARCH AND DEVELOPMENT METHODOLOGY 
3.1 Introduction 
This chapter describes the methodology adopted for the research and development of the Corner Probability Analysis application. The purpose of this chapter is to explain the approach followed during the project, including the selection of the mathematical model, the software development process, the implementation strategy and the testing approach used to evaluate the prototype. 
The project follows a development-based methodology because the main outcome is a functional software artefact. The aim was not only to investigate a theoretical concept but also to transform a statistical probability model into an interactive application that users can operate and evaluate. 
The methodology combines elements of quantitative analysis, software development and system evaluation. Quantitative methods are used through the implementation of the Poisson probability distribution, while software engineering principles are applied to design and develop the web-based application interface. The final system is then evaluated through functional testing and analysis of the generated probability results. 
3.2 Research Approach 
The research approach adopted in this project is based on applied research. Applied research focuses on using existing knowledge, theories and techniques to solve practical problems or develop useful solutions. 
In this project, existing mathematical concepts related to probability distributions and sports analytics are applied to the analysis of football corner events. The Poisson distribution was selected because it provides an appropriate mathematical framework for analysing discrete events that occur within a defined interval. 
The research process involved three main stages: 
1. Literature investigation: 
2. Existing research related to football analytics, probability modelling, Poisson distributions and responsible decision-making was analysed to establish the theoretical foundation of the project. 
3. System development: 
The mathematical model was implemented within a web-based application. The system was designed to allow users to modify input parameters and observe how these changes affect probability calculations. 
 
 
4. Evaluation: 
The completed prototype was tested to verify the accuracy of the calculations, the functionality of the interface and the effectiveness of the graphical representation. 
This approach allows the project to demonstrate both theoretical understanding and practical implementation. 
3.3 Selection of the Poisson Probability Model 
The mathematical foundation of the application is the Poisson probability distribution. The Poisson model is commonly used to represent the probability of a number of events occurring within a fixed interval when an expected average rate is available. (Montgomery and Runger, 2018)
Football corner kicks represent a suitable example of a discrete event because they are counted as whole numbers during a match. The model uses the parameter λ (lambda), which represents the expected average number of corners. 
The probability of observing exactly k corner events is calculated using the Poisson probability mass function: 
P(X = k) = (e^-λ λ^k) / k! 
Within the application, the user can modify the value of λ depending on the scenario being analysed. The system then calculates the probability distribution for possible corner values. 
For example, if λ is set to 11, the application calculates the probability of observing 0, 1, 2, 3 and subsequent numbers of corners up to the defined maximum range. These individual probabilities are then combined to calculate the probability of outcomes occurring below or above a selected threshold. 
The choice of Poisson was influenced by its mathematical simplicity and suitability for demonstrating probability concepts. Although more advanced models may provide improved accuracy when using large historical datasets, the Poisson distribution provides a transparent foundation that can be easily explained and visualised within a prototype application. 
3.4 Development Methodology 
The software development process followed an iterative development approach. (Sommerville, 2016) Instead of attempting to create the complete application in a single stage, the system was developed through multiple smaller stages where individual components were implemented and tested. 
The development process consisted of the following steps: 
Requirement analysis: 
The initial stage involved identifying the purpose of the application and defining the required functionality. The main requirements were the ability to modify probability parameters, calculate outcomes and display results visually. 
Design: 
The application structure and user interface were designed to provide a simple and understandable experience. The interface was organised into parameter controls, statistical output sections and graphical visualisations. 
Implementation: 
The mathematical functions required for probability calculations were developed using JavaScript. Functions were created to calculate factorial values and generate Poisson probability values for different numbers of corner events. 
The user interface was implemented using web technologies, allowing the application to run directly within a browser environment. Interactive components were added to allow users to change the expected corner value and threshold dynamically. 
Testing and refinement: 
After implementation, the application was tested using different parameter combinations. Errors were identified and corrected, and the visual presentation of results was refined to improve usability. 
3.5 System Design and Architecture 
The application follows a simple client-side web application architecture. (Pressman and Maxim, 2020) The system does not require a separate database or server component because all calculations are performed directly within the browser. 
The main components of the system include: 
Input component: 
This section allows users to modify the expected average number of corners (λ) and the selected threshold value. Both numerical inputs and sliders are provided to improve usability. 
Calculation component: 
The calculation engine processes the user inputs and applies the Poisson probability formula. It generates probability values for each possible number of corner events. 
Statistical output component: 
The calculated results are displayed as numerical probabilities, including the probability of being below and above the selected threshold and the expected number of corners. 
Visualisation component: 
The system presents the probability information through interactive charts. The first visualisation shows the probability split between outcomes below and above the threshold, while the second chart displays the complete probability distribution. 
This modular structure improves the organisation of the application and makes future improvements easier to implement. 
3.6 Data Approach 
The current prototype uses synthetic data and user-defined parameters rather than automatically collected historical football data. This decision was made to create a controlled environment for testing the mathematical model and evaluating the functionality of the application. 
Using synthetic data allows different scenarios to be generated and analysed without the additional complexity of data collection, cleaning and database integration. This approach is appropriate for the prototype stage because the main focus of the project is the implementation and evaluation of the probability model. 
However, the limitation of this approach is that the current system does not automatically calculate λ from real team statistics. The accuracy of a real-world prediction system would depend heavily on the quality of historical football data and the method used to estimate expected corner values. 
Therefore, integrating real football datasets represents an important future improvement. A future version of the system could collect historical match data, calculate team-specific averages and automatically update probability parameters. 
3.7 Testing Methodology 
Testing was conducted to evaluate whether the application functions correctly and whether the implemented probability model produces consistent results. 
Functional testing was performed by changing input values and observing whether the application correctly updated the probability calculations and graphical outputs. Different λ values and threshold values were tested to ensure that the system responded correctly to user interaction. 
Mathematical validation was also considered by comparing the behaviour of the probability distribution with expected Poisson characteristics. When λ values were increased, the distribution shifted towards higher expected numbers of corners, demonstrating that the model responded correctly to changes in input parameters. 
Usability testing focused on whether the interface allowed users to understand the relationship between inputs and outputs. The use of graphs was evaluated as an effective method for presenting probability information compared with displaying numerical values alone. 
The testing process demonstrated that the prototype successfully implemented the intended functionality and provided a suitable foundation for evaluating probability-based decision support. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER 4 – DESIGN AND IMPLEMENTATION / TESTING 
4.1 Introduction 
This chapter presents the design, implementation and testing of the Corner Probability Analysis application developed as part of this project. The purpose of this chapter is to describe how the theoretical concepts introduced in previous chapters were transformed into a functional software prototype. 
The chapter explains the system design, the main components of the application, the implementation of the Poisson probability model, the development technologies used and the testing process performed to evaluate the functionality of the system. 
The developed application was designed as a lightweight web-based tool that allows users to interact with a probability model by changing input parameters and observing the effect on the calculated outcomes. The main focus of the implementation was to create a clear connection between mathematical probability calculations and practical visualisation. 
The system does not attempt to automatically predict football matches or provide guaranteed betting recommendations. Instead, it demonstrates how probability modelling can be applied to football corner events and how statistical information can support greater awareness of uncertainty and risk. 
4.2 System Requirements and Design 
Before implementation, the main functional and non-functional requirements of the application were identified. 
The functional requirements define what the system should be able to perform. The main functional requirements were: 
· Allow users to modify the expected average number of corners (λ). 
· Allow users to select a corner threshold value. 
· Calculate the probability of outcomes below and above the selected threshold. 
· Display the expected number of corners. 
· Generate graphical representations of the probability results. 
· Update calculations dynamically when input values are changed. 
These requirements were selected to ensure that the application provided an interactive experience rather than a static probability calculator. 
The non-functional requirements focused on usability, simplicity and accessibility. The application needed to have a clear interface that could be understood by users without advanced statistical knowledge. The visual presentation of information was considered an important aspect because probability values alone can be difficult to interpret. 
The system was therefore designed around three main principles: 
1. Simplicity: 
The interface was designed to minimise unnecessary complexity and allow users to immediately understand the relationship between inputs and outputs. 
2. Interactivity: 
Users can modify parameters and instantly observe changes in probability values and graphs. 
3. Transparency: 
The application clearly shows how the probability results are generated from the selected model parameters, allowing users to understand the uncertainty behind the calculations. 
 
4.3 User Interface and visualisation components 
The user interface was developed to provide an accessible method for interacting with the Poisson probability model. The application contains an input section, a results section and a visualisation component. 
The input section allows users to control two main parameters: 
· Expected average number of corners per match (λ).  
· Selected corner threshold.  
The expected average value represents the estimated number of corner events within a football match. Changing this parameter modifies the probability distribution generated by the model. The threshold value determines the point used to separate lower and higher probability outcomes. 
The application provides both numerical outputs and graphical representations. The numerical section displays: 
· Probability of being below the selected threshold.  
· Probability of reaching or exceeding the selected threshold.  
· Expected number of corners based on the selected λ value.  The main interface was designed to allow users to interact with the probability model without requiring advanced statistical knowledge. Users can modify the input parameters and immediately observe how these changes affect the calculated probability values. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.1: Main Application Interface 
 
[image: ] 
 
 
 
The interface improves usability by connecting the mathematical model with an interactive environment. Instead of manually calculating probabilities, users can adjust the parameters and observe the updated results automatically. This approach makes the statistical information easier to understand and demonstrates how probability models can be applied in a practical software application. 
The second visualisation component is the Risk During the Match Distribution. 
 
 
 
 
 
 
Figure 4.2: Risk During the Match Distribution 
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This visualisation provides a graphical representation of probability changes during a match scenario. It helps users understand how the selected parameters influence the level of risk associated with different corner outcomes. The graph highlights the uncertainty of football events and demonstrates how probability values can change depending on the assumptions introduced into the model. 
The combination of the interactive interface and the Risk During the Match Distribution allows users to explore different scenarios and understand the relationship between input parameters and probability outcomes. This provides a clearer interpretation of uncertainty compared with presenting numerical values alone. 
 
4.4 Implementation of the Poisson Probability Model 
The core functionality of the application is based on the implementation of the Poisson probability distribution. The mathematical model was converted into JavaScript functions that calculate the probability associated with different numbers of corner events. 
The implementation includes a factorial calculation function and a Poisson probability mass function. The factorial function is required because the Poisson formula includes k!, representing the number of possible arrangements for the observed events. 
The application calculates probabilities for a defined range of possible corner values. For each possible number of corners, the system calculates the probability using the selected λ value. 
The individual probabilities are then combined to calculate cumulative probabilities. For example, if the user selects a threshold value, the system calculates the probability of observing fewer corners than the threshold and the probability of reaching or exceeding that value. 
This approach allows the application to transform a mathematical distribution into an interactive analytical tool. Every time the user changes an input value, the calculations are repeated and the visualisations are updated automatically. 
The implementation demonstrates how a theoretical statistical model can be integrated into a practical software application while maintaining transparency between the mathematical process and the final output. 
4.5 Application Development and Technologies 
The application was developed as a browser-based prototype using web development technologies. (Pressman and Maxim, 2020) The project was implemented and tested using the Replit development environment, which provided an accessible platform for creating and running the application. 
The main technologies used include: 
HTML: 
Used to define the structure of the application, including input sections, information panels and chart containers. 
CSS: Used to design the interface layout, improve readability and create a consistent visual appearance. 
JavaScript: Used to implement the mathematical calculations, user interaction and dynamic updates of the charts. 
Chart visualisation libraries: Used to generate graphical representations of the probability results. 
The application follows a client-side approach, meaning that calculations are performed directly within the browser. This design choice reduces complexity because the prototype does not require an external database or server infrastructure. 
The modular structure of the implementation also allows future improvements. For example, additional components could be introduced to connect the system with external football datasets or automated statistical analysis tools. 
4.6 Testing and Results 
Testing was performed to verify that the application operated correctly and that the implemented probability calculations behaved as expected. 
Functional testing involved changing different input values and checking whether the displayed probabilities and graphs updated correctly. Multiple λ values and threshold values were tested to ensure that the application responded consistently. 
The probability behaviour was also analysed. Increasing the λ value resulted in the probability distribution shifting towards higher numbers of expected corners, which corresponds with the expected behaviour of the Poisson model. Similarly, changing the threshold value correctly modified the Over/Under probability calculation. 
The visualisation components were tested to ensure that the graphs accurately represented the calculated probability values. The results demonstrated that the charts updated dynamically and provided a clear representation of the relationship between parameters and probability outcomes. 
The testing process confirmed that the prototype successfully achieved its main technical objectives. The application was able to implement the mathematical model, provide interactive controls and communicate probability information through visual representations. 
 
 
 
 
 
 
CHAPTER 5 – EVALUATION 
5.1 Introduction 
This chapter evaluates the developed Corner Probability Analysis application and assesses whether the project objectives have been achieved. The evaluation focuses on the functionality of the prototype, the accuracy of the implemented probability calculations, the usability of the interface and the limitations identified during development. 
The purpose of the evaluation is not to determine whether the application can guarantee successful betting outcomes, but to analyse whether the system successfully implements a probability-based decision-support tool. The evaluation considers both the technical performance of the application and its ability to communicate statistical uncertainty through interactive visualisations. 
Several evaluation criteria were considered: 
· Correct implementation of the Poisson probability model. 
· Successful interaction between user inputs and system outputs. 
· Accuracy and clarity of graphical visualisations. 
· Achievement of the project objectives. 
· Identification of limitations and possible improvements. 
5.2 Functional Evaluation 
The first stage of evaluation focused on testing the functionality of the application. The main functions identified during the requirements analysis were tested to ensure that they were correctly implemented. 
The input controls were evaluated by changing the expected average number of corners (λ) and the selected threshold value. The application successfully responded to changes in these parameters by recalculating the probability values and updating the graphical outputs. 
The probability summary section was tested to verify that it correctly displayed: 
· The probability of the number of corners being below the selected threshold. 
· The probability of reaching or exceeding the selected threshold. 
· The expected number of corners based on the selected λ value. 
The results showed that the interface correctly reflected changes in user inputs. For example, increasing the expected average number of corners caused the probability distribution to move towards higher corner values, while reducing λ produced a distribution concentrated around lower values. 
This behaviour is consistent with the expected characteristics of the Poisson distribution and confirms that the mathematical implementation was functioning correctly. 
5.3 Evaluation of the Probability Model 
The mathematical evaluation focused on whether the implemented Poisson model produced logical and consistent results. 
The Poisson distribution was selected because football corner kicks represent discrete events that can be counted within a fixed interval. (Montgomery and Runger, 2018) The implemented model successfully calculated the probability of different corner outcomes using the selected expected average value. 
During testing, different λ values were analysed. When λ was increased, the probability of higher numbers of corners increased. When λ was reduced, lower corner values became more probable. This demonstrated that the model reacted correctly to parameter changes. 
The evaluation also highlighted the limitations of using a basic Poisson distribution. The model assumes that events occur independently and that the mean and variance are related. However, real football matches are influenced by many factors, including team tactics, match situation, player behaviour and competition differences. 
Therefore, although the model provides a useful probability demonstration, it should not be considered a complete football prediction system. The results should be interpreted as statistical estimates rather than guaranteed outcomes. 
This limitation is consistent with findings from previous research, which suggests that more advanced models may be required when analysing large-scale real football datasets. 
 
 
 
 
5.4 Evaluation of Visualisation and User Experience 
An important objective of the project was to make probability information understandable through visual representation. 
The application includes two main visualisations: 
1. Over/Under Probability Split 
The first chart provides a simplified comparison between the probability of outcomes below and above the selected threshold. This representation allows users to quickly understand the relationship between the two possible outcomes. 
2. Complete Corner Probability Distribution 
The second chart provides a more detailed view of the Poisson probability distribution. By displaying the probability of each possible corner value, users can observe how the probability changes across the complete range of outcomes. 
The combination of both charts improves interpretation because they provide different levels of information. The first visualisation focuses on the selected threshold, while the second explains the wider probability behaviour behind the result. 
From a usability perspective, the application was designed to minimise complexity. Users do not need to manually perform mathematical calculations because the system automatically updates the results after parameter changes. 
The interactive approach improves accessibility by allowing users to experiment with different scenarios and observe the effect of changing assumptions. 
5.5 Achievement of Project Objectives 
The project objectives established in Chapter 1 were evaluated against the final implementation. 
The first objective was to investigate the use of probability models in football analytics. This objective was achieved through the research conducted on sports analytics, Poisson distributions and football event modelling. 
The second objective was to implement a functional probability analysis application. This was achieved through the development of a browser-based prototype capable of performing calculations and generating visual outputs. 
The third objective was to provide users with adjustable parameters. The application successfully allows users to modify λ and threshold values, enabling interactive exploration of different probability scenarios. 
The fourth objective was to present probability results through visualisations. This was achieved through the implementation of the Over/Under chart and the complete probability distribution chart. 
The fifth objective was to evaluate the usefulness and limitations of the approach. The evaluation demonstrated that the system can successfully communicate probability concepts while also recognising that more advanced approaches would be required for professional forecasting. 
 
 
 
5.6 Limitations 
Although the project successfully achieved its objectives, several limitations were identified. 
The first limitation is the absence of automated real-world football data. The current prototype requires users to provide the expected average corner value manually. A more advanced system could connect to football databases and automatically calculate parameters based on historical team performance. 
The second limitation is the simplicity of the mathematical model. While the Poisson distribution provides a useful foundation, real corner-kick data may contain additional patterns such as dependence between events and greater variation than predicted by the model. 
The third limitation concerns the absence of machine learning techniques. Modern sports analytics systems often combine multiple variables, including team statistics, player information and historical trends. Incorporating these methods could improve the predictive capabilities of a future version. 
However, these limitations were considered outside the main scope of the current prototype. The purpose of this project was to demonstrate how a statistical model can be transformed into an interactive application and how probability can support greater awareness of uncertainty. 
5.7 Summary 
The evaluation demonstrates that the Corner Probability Analysis application successfully implemented the intended functionality. The system was able to calculate probability values using a Poisson model, provide interactive parameter control and present results through clear graphical representations. 
The project achieved its main goal of developing a probability-based decision-support prototype. Although the current system has limitations related to data availability and model complexity, it provides a strong foundation for future development involving real football datasets and more advanced analytical methods. 
 
 
 
 
 
 
CHAPTER 6 – CONCLUSIONS AND RECOMMENDATIONS 
6.1 Introduction 
This chapter presents the conclusions of the project and discusses possible recommendations for future development. The purpose of this section is to summarise the main outcomes of the Corner Probability Analysis application, evaluate the extent to which the project aim and objectives were achieved and identify potential improvements that could enhance the system in future versions. 
The project focused on investigating how a mathematical probability model could be transformed into an interactive software application capable of analysing football corner events. The developed prototype demonstrates how statistical methods can be applied to represent uncertainty and support more informed decision-making. 
6.2 Project Conclusions 
The main aim of this project was to design and develop an interactive web-based probability analysis application for football corner events using the Poisson probability distribution. 
This aim was successfully achieved through the implementation of a functional prototype that allows users to modify probability parameters and observe how these changes influence the calculated outcomes. The application demonstrates the connection between mathematical modelling and practical software development by converting a theoretical probability distribution into an accessible interactive tool. 
The project successfully implemented a Poisson-based approach for modelling corner events. The application calculates the probability distribution of possible corner values and provides users with information regarding the probability of outcomes occurring below or above a selected threshold. 
One of the main contributions of the project is the use of visualisation to improve understanding of probability. Instead of presenting only mathematical calculations, the system provides graphical representations that allow users to observe probability patterns more clearly. The Over/Under probability chart provides a simple comparison of possible outcomes, while the complete distribution chart provides a wider understanding of the underlying probability model. 
The project also demonstrates the importance of interpreting statistical information correctly. Probability models can provide useful insights, but they cannot remove uncertainty from unpredictable environments such as football. The application therefore focuses on probability awareness rather than presenting predictions as guaranteed results. 
The evaluation demonstrated that the prototype successfully achieved its main technical objectives. The system allows users to interact with parameters, performs calculations correctly and dynamically updates the visual outputs. The application therefore provides a suitable foundation for demonstrating how statistical analysis can be applied within sports analytics. 
6.3 Recommendations for Future Development 
Although the current prototype achieved the objectives established for this project, several improvements could be implemented in future versions. 
The first recommendation is the integration of real football datasets. The current application requires users to manually enter the expected average number of corners. A future system could connect to external football databases and automatically collect historical match information. 
By analysing previous matches, the application could estimate more accurate λ values based on teamspecific performance. For example, the system could consider the average corners produced by a team, corners conceded by opponents and differences between home and away performances. 
The second recommendation is the implementation of more advanced statistical models. (Yip, Choi and Tse, 2024) Although the Poisson distribution provides a suitable foundation, research has identified limitations when modelling real football corner data. Future versions could investigate alternative approaches such as negative binomial distributions, compound Poisson models or machine learning techniques. 
Machine learning models could potentially incorporate additional variables, including possession statistics, shots, attacking pressure, team form and historical trends. This could allow the system to create more complex probability estimates. 
The third recommendation is improving the user interface by adding additional football-specific features. Future versions could allow users to select teams directly, compare historical performances and automatically generate probability parameters without requiring manual input. 
Another possible improvement is the development of a database component. The current prototype operates entirely on the client side, which simplifies implementation but limits data storage and analysis capabilities. A database could allow historical results to be stored, analysed and used for continuous model improvement. 
Finally, future development should continue to maintain a responsible approach to sports analytics. Any future version should clearly communicate that probability analysis represents uncertainty rather than guaranteed outcomes. The purpose of the system should remain focused on statistical understanding and informed decision-making rather than encouraging excessive gambling behaviour. 
 
 
 
 
6.4 Final Summary 
Overall, this project demonstrates that a mathematical probability model can be successfully transformed into an interactive software application. The Corner Probability Analysis system provides a clear example of how sports analytics, probability theory and software development can be combined to create a practical prototype. 
The project successfully implemented the Poisson probability distribution, developed an interactive interface and created visualisations that communicate statistical information effectively. 
While the current system has limitations related to data sources and model complexity, it provides a strong foundation for future development. The project highlights both the potential and limitations of probability-based analysis in football and demonstrates the importance of understanding uncertainty when interpreting statistical results. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER 7 – REFLECTION 
7.1 Introduction 
This chapter provides a personal reflection on the development of the Corner Probability Analysis project. The purpose of this reflection is to discuss the knowledge, technical skills and experience gained throughout the project, as well as the challenges encountered during the research and development process. 
Completing this project required the integration of different areas of computing, including software development, probability modelling, data analysis and user interface design. The experience provided an opportunity to apply theoretical concepts learned during the degree programme to the development of a practical software artefact. 
7.2 Technical Skills Development 
One of the main areas of personal development during this project was the improvement of programming and software development skills. Before starting the project, probability concepts and programming techniques were understood mainly from a theoretical perspective. However, implementing the Poisson model within a working application required translating mathematical concepts into practical code. 
Developing the application improved my understanding of how mathematical formulas can be represented computationally. The implementation of functions for factorial calculations, probability generation and dynamic updates provided practical experience in converting theoretical models into software components. 
The project also improved my understanding of front-end development. Designing an interactive interface required consideration of usability, organisation of information and the relationship between user inputs and system outputs. Developing the visual components demonstrated the importance of presenting technical information in a clear and understandable way. 
Furthermore, working with graphical representations improved my understanding of data visualisation. The project showed that numerical results alone may not always communicate information effectively. Visualisations can help users identify patterns, compare probabilities and understand uncertainty more easily. 
7.3 Challenges Encountered 
During the development process, several challenges were encountered. One of the main challenges was understanding how to apply the Poisson distribution correctly within the context of football corner events. 
Although the mathematical theory was available, transforming the formula into a practical application required careful consideration of how inputs, calculations and outputs should interact. Testing different values of λ helped improve understanding of how the model behaves and how probability distributions change depending on assumptions. 
Another challenge was balancing technical complexity with project scope. More advanced statistical models and real football datasets could potentially improve prediction accuracy; however, implementing these features would significantly increase system complexity. Therefore, decisions had to be made regarding which features were realistic and achievable within the available time. 
The project also highlighted the importance of recognising limitations. During development, it became clear that a simple probability model cannot capture every factor influencing football events. 
Understanding these limitations was an important learning experience because it demonstrated that software solutions must consider both technical possibilities and practical constraints. 
7.4 Problem-Solving and Project Management Experience 
The project improved my ability to approach problems systematically. Instead of attempting to develop the complete application immediately, the system was divided into smaller components, including the probability calculations, user inputs, graphical outputs and testing. 
This modular approach made development more manageable because each component could be implemented and evaluated separately before being combined into the final application. 
The project also developed my ability to manage time and organise tasks. Research, development, testing and documentation required careful planning to ensure that all required deliverables were completed. The process demonstrated the importance of maintaining progress throughout a project rather than leaving documentation and evaluation until the final stage. 
 
7.5 Reflection on Project Outcome 
Reflecting on the final outcome, the project successfully achieved its intended purpose of creating a functional probability analysis prototype. The application demonstrates how statistical modelling can be combined with software development to create an interactive analytical tool. 
One of the main lessons learned is that successful software development involves more than writing code. It requires understanding users, selecting appropriate methods, evaluating limitations and communicating results effectively. 
The project also changed my perspective on data analysis. Previously, statistical outputs could appear as simple numerical results. Through this project, I developed a stronger understanding of how probability models represent uncertainty and how analytical results must be interpreted carefully. 
The experience gained from this project will be valuable for future work involving data analytics, software development and machine learning. The combination of mathematical reasoning, programming and evaluation represents an important foundation for developing more advanced analytical systems in the future. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.6 Final Reflection 
Overall, this project was a valuable learning experience that allowed me to apply computing knowledge to a practical problem. The development of the Corner Probability Analysis application improved my technical abilities, problem-solving skills and understanding of statistical modelling. 
Although the prototype has limitations, completing the project demonstrated the process required to transform an idea into a functional software artefact. The experience gained from researching, designing, implementing and evaluating the system has provided valuable preparation for future professional and academic projects. 
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