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• Soccer, more commonly known around the world as Football, seems 

like a simple game. Each match starts off with 11 players on each 

team, and both teams play for 90 minutes when it comes to league 

games. At the end of the match, there are three different possible 

outcomes for your team. You can win, draw, or lose, and this 

depends on how many goals you scored and how many goals your 

opponent scored within those 90 minutes. I became obsessed with 

this sport and it became a big part of my childhood and early 

adulthood. In recent years, as I have aged and gotten the 

opportunity to take upper-division classes in college, I have better 

understood how important statistics is and how it can be applied to 

almost every aspect of this world. This fall I met up with my UROP 

mentor Dr. Mohammad Nooranidoost, and we both found that we 

had a common love for the sport. While having been familiar with 

the game for our whole lives, we found that predicting outcomes is 

very difficult. We have spent these past few months finding ways to 

answer the question, “How can we use past data to create a 

simulation that accurately predicts what will happen during a soccer 

season?”. For this research project, we chose to work with data from 

previous Serie A (Italian League) seasons. Keep in mind, you could 

use this model for most other leagues, we just chose Serie A just to 

keep it simple and perfect the model before moving on to leagues 

from other countries. 

Introduction

Abstract
▪ The primary method I used in this research project was 

bivariate Poisson distributions. My code analyzed previous 

data and found the average home goals scored and away 

goals scored for each team in the data set. For each 

matchup, you would find the probability of the home team 

scoring 0 up to 10 goals in a match using their home goals 

average and inversely, the probability of the away team 

finding the probability of scoring 0 up to 10 goals in a match 

using their away goals average. This is an important 

difference as looking at the graph of home goals minus away 

goals in each match from 2009 to 2019 we found that home 

teams had an advantage over away teams. 

Methods Part I

• For our model, we took data from the 2021-22 Serie A Season. We 

ran the simulation 10000 times and we found some promising 

results. We found that Inter won the league 52.85% of the time, 

Napoli won the league 26.34% of the time, Milan won 16.67% of the 

time. That means that 95.86% of the time, one of those three teams 

won the league in our model. Looking at the final results of that 

season, those were the three teams that did the best, with Milan 

being first, Inter just barely missing out on second, and Napoli being 

third.

Results

Conclusions and Future Research

• While me and my research mentor made progress during the 

first few months of this research project, we still have to figure 

some aspects of our model out. If you paid attention to the 

code you will see that we only had 17 teams in our table 

instead of 20. One of the next steps is to figure out how to 

account for newly promoted teams. These newly promoted 

teams do not have any data from the previous season so 

trying to predict how they are going to perform is going to be a 

difficult task.
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• In this research project me and my mentor analyzed ways to 

simulate future soccer seasons in various leagues by looking at the 

previous season's data. Using Python 3 code we created bivariate 

Poisson matrices in order to find the probability of the final result of 

each match in a season. We then used Monte Carlo Methods to 

simulate these matches over and over in order to try to predict the 

final results of each season.
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• A matrix is then created and the total probability of the home 

team winning the match, the two teams drawing, and the away 

team winning the match are calculated. Looking at this example 

of two teams playing a match we see our matrix. If you are 

unfamiliar with statistics you might be confused and not know 

what you’re looking for. In the upper left corner would be the 

probability that both teams failed to score and that the game 

ended in a 0 to 0 draw. The box below that shows the probability 

that the home team Salernitana beats the away team Milan by a 

score of 1 to 0. The box that is diagonal to it in the upper right 

would inversely be the probability that the away team Milan 

beats the home team Salernitana by a score of 1 to 0. We only 

included the probability of each team scoring 0 up to 4 goals 

since scoring 5 to 10 goals in a match is rare. In our model we 

did not include the probability that a team could score 11 or 

more goals in a game, as there has never been a case of a 

team scoring 11 or more goals since it has never happened in 

this leagues history. 

Distribution Used For the Methods

• In statistics there exists certain distributions that you can apply to 

specific data sets. The Poisson distribution is utilized to account for 

how many times an event occurs within a given amount of time. For 

example, you would use it in a scenario where you have to try to 

predict how many people are going to enter a given room within a 

specific period of time. As you can see, you can use this distribution to 

predict how many times a team scores within a 90 minute game. For 

example, to calculate the probability of a home team scoring just 1 

goal in a game, you would need to find the mean amount of goals this 

team scores during a home game. You would then set lamba as being 

equal to the mean and x as being 1. You plug those two values into 

our equation below, and you should get the probability of that team 

scoring exactly 1 goal during a match.

• The other method used is the Monte Carlo Method. This method 

uses random variables in order to predict results. In our code, 

our program chose a random number in a uniform distribution 

from a range of 0 to 1 is selected and depending on where this 

number falls, the match will be predicted. The correct amount of 

points will be awarded for each match, each team will play 

every other team home and away, and at the end of the season, 

the point totals will be calculated for the league. 

• Before I explain the other method used, the probability of 

the home team winning would include the summation of all 

of the probabilities under the diagonal calculated, the 

probability of draw being the summation of all the 

probabilities in the diagonal, and the probability of the away 

team winning would be the summation of all the 

probabilities above the diagonal.

Methods Part II

• The first piece of code under Methods Part II shows how this 

process is worked for just a single match.

• This piece of code shows how this process was done for an entire 

season. 
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• Another aspect of this research project I am going to try to work 

on is to see if any other statistics other than goals are useful for 

predicting matches. I am going to run variable regressions with 

each teams shots, shots on goal, possession, and expected 

goals to see if they are significant in predicting the outcome of a 

match.

• For this project we only used the data from the previous season 

in order to make predictions for the following season. This can 

lead to same inaccurate predictions as some teams can 

improve or regress depending on what happens between and 

during seasons. Me and my research mentor are going to 

attempt to only include data from the previous 10 matches in 

order to make sure that the data we use is newer and more 

relevant for our model.

• The model that we are creating can only be used for a league 

season. Once me and my mentor feel like we have a proper 

adequate model for leagues, we are going to attempt to create 

models for knockout competitions such as the World Cup, 

Champions League, and FA Cup.

• The code prints out how many points each time got and what 

place they ended up in..
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