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The result of a football match can be challenging to predict due to the uncertainty regarding
the match result. This makes forecasting match results an academically interesting problem.
Forecasting has been done using statistical models, machine learning, time series models,
and many other methods.

The objective of this thesis is to create a statistical model and use probabilistic simulation
to predict the English Premier League outcomes of the season 2023-24. Linear regression
analysis is done on the promoted teams to approximate their performance in a new league.
Only quantitative factors are taken into account in this research.

The model calculates the expected goals for the home and away teams. The calculations take
into consideration the team’s attacking strength, the opponent’s defending strength, and the
home advantage in the Premier League. The samples for the Monte Carlo simulation are
taken from the Poisson distribution, with the calculated expected goals as the value of A.
The simulation is done 100,000 times and the probabilities for each team’s the final position
for the 202324 season is calculated.

The simulation indicates that the teams that had notably good or bad performance in the
2022-23 season have more precise simulation results. For the other teams, the simulation
gave a widely spread distribution and only a directional prediction can be made.
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Jalkapallo-ottelun tulos voi olla vaikea ennustaa ottelun tulokseen liittyvédn epdvarmuuden
vuoksi. Tami tekee jalkapallotulosten ennustamisesta akateemisesti mielenkiintoisen ongel-
man. Ennustamista on tehty kdyttden tilastollisia malleja, koneoppimista, aikasarjamalleja
ja monia muita menetelmié.

Tamin opinndytetyOn tavoitteena on luoda tilastollinen malli ja kédyttéa tilastollista simuloin-
tia ennustaakseen Englannin Valioliigan tuloksia kaudelle 2023-24. Lineaarinen regressio-
analyysi tehdéddn nousevien joukkueiden suorituksen arvioimiseksi uudessa sarjassa. Téssd
tutkimuksessa otetaan huomioon vain kvantitatiiviset tekijat.

Malli laskee maaliodottaman koti- ja vierasjoukkueille. Laskelmissa otetaan huomioon jouk-
kueen hyokkédysvoima, vastustajan puolustusvoima ja kotiedun vaikutus Valioliigassa. Otok-
set Monte Carlo -simulaatiota varten otetaan Poissonin jakaumasta, jossa lasketut maaliodot-
tamat ovat A:n arvoja. Simulaatio suoritetaan 100 000 kertaa, ja jokaisen joukkueen lopulli-
sen sijoituksen todennikdisyydet kaudelle 2023—-24 lasketaan.

Simulaatio osoittaa, ettd joukkueet, jotka suoriutuivat merkittdvin hyvin tai huonosti kaudel-
la 2022-23, saavat tarkempia simulaatiotuloksia. Muille joukkueille simulaatio antoi hyvin
levedn jakautuman, miksi vain suuntaa antava ennuste voidaan tehda.



Symbols and abbreviations

Greek characters

X (chi)
A (lambda)

Abbreviations

AAA Attacking Away Average

AAS Away Team Attacking Strength
ADS Away Team Defending Strength

AGCA Away Team Goals Conceded Away
AGPA Away Team Games Played Away
AGSA Away Team Goals Scored Away

AHA Attacking Home Average

AxG Away Team Expected Goals
CL UEFA Champions League
DAA Defending Away Average
DHA Defending Home Average

EL UEFA Europa League

GA Goals Against

GCA Goals Conceded Away

GCH Goals Conceded Home

GD Goal Difference

GF Goals Forward

GSA Goals Scored Away

GSH Goals Scored Home

HAS Home Team Attacking Strength
HDS Home Team Defending Strength

HGCH Home Team Goals Conceded Home
HGPH Home Team Games Played Home
HGSH Home Team Goals Scored Home

HxG Home Team Expected Goals
OGP Overall Games Played

Pos Position

xG Expected Goals

xGa Expected Goals Against
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1 Introduction

1.1 Background

In a football match, there is a lot of uncertainty regarding the match result, which makes
predicting the match result very difficult. Predicting match outcomes in sports has been
done before in other studies using time series models, machine learning, different statistical
models, and many other methods. Louzada, Suzuki & Salasar (2014) have used a linear
model to predict the 2008—09 Premier League season. Koopman & Lit (2015) have used
bivariate Poisson distribution to forecast Premier League match results. Four years later,
Koopman & Lit (2019) used a new multivariate model to analyze and forecast match results

in national league competitions.

This section is based on the rules of the Premier League from Brittain et al. (2023). In the
English Premier League, 20 teams play each other twice, once at home and once away, so
there are 38 matches for each team in a season. Three points are given to the winning team
of a match, while the losers get zero points from the game. Each team is given one point if

the game ends in a draw. The league table is decided in the following order:

1. total points scored during the season

2. goal difference (difference between goals scored and goals against)

3. goals scored
4. head-to-head match results
5. away goals scored in head-to-head matches

6. a playoff match played on a neutral ground

For the decision of the league champion or relegated teams the points 4—6 will be in place
otherwise, if teams have the same total points, goal difference, and goals scored at the end of
the season the two teams are given the same position in the league. At the end of the season,
the three teams at the bottom of the league table are relegated to the second-highest league in
English football, the Championship. These teams will be replaced with two of the top-placed

teams in the Championship and one team from the Championship playoffs.

At the moment, for the 2024-25 season, the top four teams at the end of the season from the
English Premier League will qualify for the UEFA Champions League (CL) (UEFA, 2024).
This can change depending on the CL winner in 2023-24 and the new format of the CL. For

this thesis, when talking about the CL spots, we are talking about the top four teams.



1.2 Research target

This thesis will focus on the uncertainty of goals scored in a football match. A team’s goal-
scoring performance in a match can be influenced by several factors, including its offensive
capabilities, the defensive strength of the opposing team, and any potential home-ground
advantage in the league (Koopman & Lit, 2015). Using these factors, we have made a model
and used probabilistic simulation to try to predict the final positions for the teams in the

English Premier League for the season 2023-24.

Expected goals for the teams are calculated using Premier League 2022-23 season’s data
from FBref.com (2022). Linear regression analysis is done on the promoted teams from
the Championship so that expected goals can be calculated more precisely. Probabilistic
simulation is done to create a predictive system from the uncertainty of the expected goals.
With only minor modifications, this predictive system can predict the next season’s outcomes
with the previous season’s data. This research focuses purely on the statistical methods of
trying to predict the season outcome, so the non-quantitative factors like player and manager

trades, injuries, and weather are not taken into consideration in this research.

1.3 Structure of the thesis

The second section of this thesis shows the theory about the calculation of expected goals and
simulation of the match results. The third section is about research methods, simulation, and
simulation results. In the third section, the simulation results are compared to probabilities
provided by a certain sports betting company. In the last section, the conclusion and further

research possibilities are discussed.



2 Theory

2.1 Expected Goals

The team’s overall performance is not always justified in the match result, so the concept
of expected goals is used instead. Expected goals measure the quality of a goal-scoring
opportunity. A team’s true performance in a football match can be found by adding the

expected goals of every goal-scoring opportunity (Umami, Gautama & Hatta, 2021).

Expected goals of a home team can be calculated using home team’s attacking strength
(HAS), the away team’s defending strength (ADS), and the average goals scored by home
teams (AHA) in the league

HxG = HAS-ADS-AHA, (1)

the same calculations can be done to calculate the away team’s expected goals using the
away team’s attacking strength (AAS), the home team’s defending strength (HDS), and the

average goals scored by away teams (AAA) in the league
AxG =AAS-HDS - AAA, 2)
(Silverman, Lok & Le, 2020).

Attacking strengths are based on the team’s average goals scored, and defending strength
is based on the team’s average goals scored against. The home team’s attacking strength is
calculated using the home team’s goals scored (HGSH) games played (HGPH) at home and

the average goals scored by home teams (AHA) in the league

(HGSH /HGPH)
AHA ’

HAS =

the same calculations can be done to calculate the away team’s attacking strength using the
away team’s goals scored (AGSA) games played (AGPA) away and the average goals scored
by away teams (AAA) in the league

(AGSA/AGPA)

AAS = .
AAA

The home team’s defending strength is calculated using the home team’s goals conceded
(HGCH) games played (HGPH) at home and the average goals conceded by home teams

(DHA) in the league
(HGCH/HGPH)

HDS =
DHA ’
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the same calculations can be done to calculate the away team’s defending strength using the
away team’s goals conceded (AGCA) games played (AGPA) away and the average goals
conceded by away teams (DAA) in the league

(AGCA/AGPA)

ADS = .
DAA

The home attacking and defending averages are calculated using the overall amount of goals
scored at home (GSH) in the league, the overall amount of goals conceded at home (GCH)

in the league, and the overall games played (OGP) in a season

ama =1
oGP

DHA = GC_H
oGP

For the away team, the attacking and defending averages are calculated as the overall amount
of goals scored at away (GSA) in the league, the overall amount of goals conceded at away

(GCA) in the league, and the overall games played in a season

_ GSA
OGP’

_ GCA

DAA = ——.
OGP

2.2 Poisson Distribution

The Poisson distribution is used to approximate the random occurrence of some independent
event in a certain time frame (Akinkunmi, 2019). Considering a single football match, there
is a random occurrence of goals in a match, so Poisson distribution can be used to approx-
imate the goals in a match. Since the probabilities of the home team’s goals and the away
team’s goals are mathematically independent of each other, we can approximate the home

team’s goals and the away team’s goals separately.

Poisson distribution function is

B A¥e*

T x=0,12.00 3)

f(x)

where x is the number of occurrences, and A is the average occurrence in an interval.

In Figure (1) is shown how the Poisson distribution looks with different values of A. In this

thesis, the x value reflects the number of goals scored by a team in a single match and the
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function shows the probability of the team scoring x amount of goals in a single match. For
example, when A = 0.5, the probability of the team scoring exactly 1 goal is approximately

0.3, and the probability of the team scoring more than 1 goal is
PX>1)=1—-(PX=0)+P(X=1))~1-0.605—-0.303 ~0.09
So, with A = 0.5, there is a 9% change of the team scoring more than 1 goal.

Poisson Distribution Example

Probability
©c o o ©
N w H u

o
=

o
o

Figure 1: The horizontal axis shows the number of occurrences (x) and the vertical axis
shows the probability for each value of x. This figure shows how the different A values
affect the Poisson distribution.

2.3 Probabilistic Simulation

Uncertainty is measured by probabilities. Probability tells the likelihood or relative fre-
quency of an event. Probability values range from O to 1. Values closer to 0 indicate a lower

likelihood, while values closer to 1 indicate a higher likelihood.

Simulation is an alternative way of trying to solve more complex problems like problems
with uncertainty, if there is a lot of uncertainty in the simulation models the simulation is
a Monte Carlo simulation (Waters, 2008). The fundamentals of a Monte Carlo simulation
include constructing an algorithm that generates data samples and using these generated
data samples to calculate results (Mooney, 1997). Monte Carlo simulation always gives
an approximation of the solution, the accuracy of the approximation can be improved by

increasing the amount of the data samples (Dimov, 2008).

Monte Carlo simulation has been used before when forecasting sports results. Corona et al.
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(2019) has applied Monte Carlo simulation to estimate CL tournament outcomes. Dagaev &
Rudyak (2019) has also applied Monte Carlo simulation to simulate CL. and UEFA Europa
League (EL). In this research, data sampling is done with Poisson Distribution with the A as
the expected goals scored. Monte Carlo simulation is done to simulate the Premier League

season outcome probabilities.
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3 Method implementation

3.1 Poisson Distribution Validation

In Table (1) are the p-values and chi-square test values of every team’s goals forward (GF)
and goals against (GA) compared to the Poisson distribution. Calculating the p-values for
the Goodness-Of-Fit test and chi-square test values can be used to validate how well the
goals forward and goals against align with the Poisson distribution. A parameter used in the
Poisson distribution is the expected goals (xG) and expected goals against (xGa) calculated

using the Equations (1) and (2)

Team X? (GF) | P-value (GF) | X? (GA) | P-value (GA)
Arsenal 0.038 0.999 0.036 0.999
Aston Villa 0.046 0.999 0.203 0.995
Bournemouth 0.124 0.998 5.238 0.813
Brentford 0.050 0.999 0.070 0.999
Brighton 0.084 0.999 0.067 0.999
Chelsea 0.009 0.998 0.042 0.999
Crystal Palace 0.216 0.999 0.155 0.997
Everton 0.387 0.996 0.082 0.999
Fulham 0.074 0.999 0.056 0.999
Leeds United 0.048 0.999 0.059 0.999
Leicester City 0.248 0.993 0.110 0.999
Liverpool 4.031 0.909 0.144 0.998
Manchester City | 0.215 0.999 0.087 0.993
Manchester Utd | 0.070 0.999 5.483 0.601
Newecastle Utd 0.289 0.999 0.031 0.999
Nott’ham Forest | 0.054 0.999 0.074 0.999
Southampton 0.056 0.999 0.119 0.998
Tottenham 0.139 0.999 0.178 0.998
West Ham 0.077 0.999 0.074 0.999
Wolves 0.021 0.999 0.171 0.999

Table 1: P-values and chi-square test values of teams’ goals scored and goals against are
compared to the Poisson distribution of the actual goal amounts.

The worst fit to the Poisson distribution is Manchester United’s goals against, with a chi-
square value of 5.483 and a p-value of 0.601. This p-value is still not statistically significant,
so the null hypothesis should not be rejected. The Figure (2) also shows that the Poisson
distribution seems to be valid even in the worst case, and the Equations (1) and (2) can be

used to forecast match results.
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Goals Against Distribution for Manchester Utd in Premier League 2022-23
—— Poisson Distribution (A=1.12)

Frequency

o N B~ O

Goals Against

Figure 2: In this figure, Manchester United’s goals against Poisson distribution are fitted to
real data.

3.2 Promoted Teams

In Section 1.1 the relegation and promotion rules for the English Premier League are covered.
For these three promoted teams from the 2022-23 season, we need a way to approximate their
performances in the new league. The method chosen in this thesis for this approximation is
linear regression analysis. The last 8 seasons of Championship and Premier League data from
FBref.com, 2022 are used to the linear regression analysis. This linear regression analysis is
done on the goals scored and conceded at home, and also on the goals scored and conceded

away.

Figure (3) shows the promoted teams’ goals scored at home in the Championship and Premier
League. Figure (4) shows goals against at home in the Championship and Premier League.
Figure (5) shows goals scored away in Championship and Premier League. Figure (6) shows

goals against at away in Championship and Premier League
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Home Goals in Premier League and Championship
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Figure 3: Goals scored at home in Championship are compared to goals scored at home in
Premier League.

Home Goals Against in Premier League and Championship
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Figure 4: Goals against at home in Championship are compared to goals against at home in
Premier League.
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Away Goals in Premier League and Championship
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Figure 5: Goals scored at away in Championship are compared to goals scored at away in
Premier League.

Away Goals Against in Premier League and Championship
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Figure 6: Goals against at away in Championship are compared to goals against at away in
Premier League.
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Visually, the goals scored at home in Figure (3) and away in Figure (5) in the Premier League
seem to be affected by goals scored at home and away in the Championship. The goals
against at home in Figure (4) and away in Figure (6) seem to be random and not affected by
the goals against at home and away in the Championship. Linear regression is done on each
dataset to determine if there is correlation between Championship and Premier League goals
against and goals scored.

Linear Regression for Home Goals Forward in the Premier League
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Figure 7: Linear regression for home goals forward in the Premier League generates an R-
squared value of 0.195 and a p-value of 0.031.
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Figure 8: Linear regression for home goals against in the Premier League generates an R-
squared value of 0.003 and a p-value of 0.789.
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Figure 9: Linear regression for away goals forward in the Premier League generates an R-
squared value of 0.16 and a p-value of 0.053.
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Linear Regression for Away Goals Against in the Premier League
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Figure 10: Linear regression for away goals against in the Premier League generates an R-
squared value of 0.006 and a p-value of 0.718.

From the results of the linear regression in Figures (7), (8), (9) and (10), it can be deter-
mined that the home and away goals forward have some correlation, but the home and away
goals against do not have correlation between the Championship and Premier League. About
19.5% of the goals forward at home in the Premier League can be explained by the goals for-
ward at home in the Championship. Additionally, about 16.0% of the goals forward at away
in the Premier League can be explained by the goals forward at away in the Championship.
Since the goals against at home and away do not have correlation between the Championship

and the Premier League, for these parameters, the mean value from the dataset is used.

3.3 Simulation

The probabilistic simulation in this research is based on Monte Carlo simulation, where the
data is sampled from Poisson Distribution. Inputs for the simulation are two expected goals,
one for the home team and another for the away team. These calculated expected goal values
are A parameters in the Poisson Distribution. After the simulation is done, the output of the
simulation is a probability distribution of each team’s final position for the 2023-24 season.

A more precise description of the simulation is explained in the following steps:

1. generate random match results using Poisson distribution with the calculated xGs
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construct the final table for the league from the simulated match results
repeat the simulation for x amount of times

examine the teams’ places in the table

A

calculate the expected place in the table and the probabilities e.g. relegation, CL place,

and winning the league

The probability for the team to finish in a certain position n at the end of the season is

times team finished in the n position
P(X=n)= . : “)
simulated seasons

The probability for the team to finish in the CL spot is
PX<=4)=PX=1)+PX=2)+P(X=3)+P(X =4), (5)
and the probability of the team to be relegated at the end of the season is

P(X >=18) = P(X = 18) + P(X = 19) + P(X = 20). (6)

Probabilities after simulating for 100,000 seasons can be seen in Figure (11). Each row of
the table is dedicated to a single team, and each column has the probability for the team to

finish in that position, so each team has its probability distribution for the season outcome.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Manchester City | 69,05% 21,15% 7,16% 1,91% 0,551% 0,17% 0,04% 0,01% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00%

Arsenal 18,80% 38,26% 24,00% 10,72% 4,80% 2,00% 087% 0,36% 0,13% 0,03% 0,01% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00%
ManchesterUtd | 0,21% 1,62% 5,34% 11,74% 17,28% 18,66% 16,45% 12,50% 8,29% 4,44% 2,14% 085% 0,29% 0,13% 0,04% 0,03% 0,00% 0,00% 0,00% 0,00%
Newcastle Utd 9,46% 25,42% 30,80% 17,30% 8,84% 4,44% 2,17% 095% 0,40% 0,17% 0,05% 0,01% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00%

Liverpool 1,74% 8,38% 17,29% 25,16% 18,80% 12,65% 7,74% 4,42% 2,31% 0,99% 0,36% 0,14% 0,03% 0,01% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00%
Brighton 0,57% 3,46% 8,95% 16,23% 19,31% 16,80% 12,99% 9,44% 6,10% 3,48% 1,53% 0,67% 0,30% 0,12% 0,05% 0,02% 0,01% 0,00% 0,00% 0,00%
Aston Villa 0,02% 0,14% 0,73% 2,22% 4,66% 7,84% 11,51% 14,94% 17,25% 15,66% 10,65% 6,38% 3,81% 2,01% 1,08% 060% 0,30% 0,14% 0,05% 0,02%
Tottenham 0,06% 0,55% 1,99% 5,03% 8,84% 12,48% 15,33% 16,31% 14,30% 11,00% 6,57% 3,65% 191% 1,03% 050% 0,26% 0,12% 0,05% 0,02% 0,01%
Brentford 0,10% 0,89% 3,03% 7,41% 11,93% 1545% 16,84% 15,62% 12,16% 8,13% 4,48% 2,14% 1,01% 049% 0,21% 0,08% 0,05% 0,01% 0,00% 0,00%
Futham 0,01% 0,15% 0,64% 1,9% 4,06% 6,88% 10,22% 13,50% 16,27% 16,26% 11,88% 7,62% 4,61% 2,70% 1,54% 0,87% 0,43% 0,26% 0,11% 0,05%
Crystal Palace 0,00% 0,00% 0,03% 0,13% 0,40% 0,98% 2,03% 3,87% 7,03% 10,76% 14,70% 15,03% 12,95% 10,20% 7,43% 5,62% 3,90% 266% 1,59% 0,69%
Chelsea 0,00% 0,00% 0,03% 0,13% 0,35% 0,94% 2,02% 3,88% 6,70% 10,68% 14,84% 15,23% 13,03% 10,39% 7,61% 556% 3,80% 259% 151% 0,71%
Wolves 0,00% 0,00% 0,00% 0,00% 0,00% 0,02% 0,04% 0,13% 0,39% 1,03% 226% 4,05% 6,36% 846% 10,80% 12,50% 13,83% 14,13% 14,20% 11,81%
West Ham 0,00% 0,00% 0,01% 005% 0,15% 0,50% 1,18% 2,50% 4,77% 8,28% 12,30% 14,47% 14,09% 12,04% 9,58% 7,17% 543% 3,93% 2,36% 1,20%
Bournemouth 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,02% 0,06% 022% 055% 1,32% 251% 421% 6,08% 8,19% 10,34% 12,70% 14,99% 18,17% 20,64 %
Nott'ham Forest | 0,00% 0,00% 0,00% 0,00% 0,00% 0,02% 0,04% 0,17% 0,52% 1,22% 291% 5,14% 7,57% 10,20% 11,92% 13,14% 13,31% 13,21% 11,79% 8,85%
Everton 0,00% 0,00% 0,00% 0,00% 001% 005% 0,09% 0,29% 0,68% 166% 336% 556% 7,84% 9,66% 11,49% 12,41% 12,78% 12,58% 11,84% 9,69 %
Burnley 0,00% 0,00% 0,00% 0,01% 004% 0,13% 0,32% 0,74% 1,67% 3,66% 651% 943% 11,64% 12,57% 12,40% 11,21% 9,97% 8,59% 6,73% 4,40%
Sheffield Utd 0,00% 0,00% 0,00% 0,00% 0,02% 0,03% 0,10% 030% 0,75% 1,79% 351% 580% 8,04% 10,14% 11,54% 12,48% 12,74% 12,38% 11,28% 9,12%
Luton Town 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,01% 0,03% 0,06% 023% 062% 134% 231% 3,79% 561% 7,72% 10,63% 14,47% 20,37% 32,82%

Figure 11: Simulation outcomes collected in a table. Green values imply probabilities over
30%, yellow values between 10% and 29.9%, and red values less than 9.9% and more than
0%

From Figure (11) it can be seen that only four teams have a probability over 30% of finishing

in a certain position. Most of the teams have a large variance in their season outcome prob-
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abilities. From the simulation results, three teams stand out as the most likely top three in
the following order: Manchester City, Arsenal, and Newcastle Utd, which makes sense since
they had such good statistics last year. The simulation results indicate a high probability
for Luton Town to be relegated. This is due to mediocre goal-scoring stats from last year’s
Championship. In Section 3.2, we established that for the promoted teams, we use the av-
erage value for goals conceded. This means that the only factor separating promoted teams
from each other is the number of goals they’ve scored. Apart from the teams mentioned
above, the outcome distributions have a lot of variance. This means that it is challenging to

say a single position in which these teams are in favor of finishing.

Pos Team GP | GF | GA | GD | Points
1 Arsenal 28 | 70 | 24 | 46 64

Tottenham 28 | 59 | 42 | 17 53

5

6 | Manchester Utd | 28 | 39 | 39 0 47
7 West Ham 28 | 46 | 50 | 4 44
8
9

Brighton 28 | 50 | 44 6 42

Wolves 28 | 42 | 44 | -2 41

10 | NewcastleUtd | 28 | 59 | 48 | 11 40
11 Chelsea 27 | 47 | 45 2 39
12 Fulham 29 | 43 | 44 | -1 38

13 Bournemouth | 28 | 41 | 52 | -11 35
14 | Crystal Palace | 28 | 33 | 48 | -15 26
15 Brentford 29 | 41 | 54 | -13 26
16 Everton 28 | 29 | 39 | -10 25

17 Luton Town 29 | 42 | 60 | -18 22

Table 2: The row colored green shows the current leader of the Premier League. The rows
colored blue or green are currently in the qualifying spots for the CL for the season 2024-25.
The rows colored red are currently in the relegation positions.

Table (2) shows the Premier League table on 24.3.2024 from premierleague.com (2024).
There are three main competitors for the Premier League title, with just one point between
them: Arsenal, Liverpool and Manchester City. Figure (11) shows the simulated probabil-
ities for these teams: Arsenal: 18.80%, Liverpool: 1.74%, and Manchester City: 69.05%.
These probabilities can be compared to the odds provided by sports betting companies be-
fore the start of the season. Mendola (2023) have written an article about the probabilities of
the season 2023-24. They obtained the following probabilities from their partner BetMGM
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(2024): Arsenal: 18.18%, Liverpool: 11.11%, and Manchester City: 60.00%. The simulated
probabilities of Arsenal and Manchester City seem similar to the probabilities provided by
Mendola (2023). Liverpool’s probabilities are much smaller than the Mendola (2023) proba-
bilities. This could be explained partly by Liverpool’s poor previous season and the fact that

sports betting companies do not give as high odds out to the market as the probabilities are.

Sports betting companies need to profit from the odds they give, so the betting odds are not
the real probabilities they have calculated. For example, the game Newcastle Utd versus
West Ham on 30.3.2024 BetMGM (2024) has provided the following odds: Home: 1.82,
Draw: 4.00, and Away: 3.90. After summing the total probabilities of these events

100% 100%  100%

(total) = -+ o5+ S o = 34:95% +25% +25.64% ~ 105.59%,

we have a total probability of 105.59%. This indicates that the company takes about 5%

profit from each bet, so the actual probabilities are

P(total) 100% n 100% n 100%
otal) =
1.82-1.0559 4.00-1.0559  3.90-1.0559

=52.04% +23.68% +24.29% ~ 100%.

Assuming that the company takes approximately the same amount of profit from every bet
(~5%), we can calculate the actual probabilities of the Premier League winner’s odds: Arse-
nal: 17.32%, Liverpool: 10.58%, and Manchester City: 57.14%. This is not a huge change
to the probabilities, but it needs to be taken into account when comparing the sports betting

companies’ probabilities to our simulated probabilities.

The same comparison of probabilities simulated and provided by Mendola (2023) can be
made to the teams fighting for CL spots and relegation. These comparisons can be found
in Tables (3) and (4). The profit BetMGM (2024) approximately takes from every bet is

considered in the probabilities in these tables.

Pos Team Simulated probabilities | Mendola (2023) | Difference
1 Arsenal 91.79% 65.93% 25.86%
2 Liverpool 52.56% 62.40% -9.84%
3 | Manchester City 99.27% 92.17% 7.1%

4 Aston Villa 3.10% 11.20% -8.1%

5 Tottenham 7.62% 21.99% -14.37%
6 | Manchester Utd 18.91% 55.22% -36.31%
7 West Ham 0.06% 4.54% -4.48%

Table 3: Comparison of probabilities for the teams fighting for the CL spots.
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Pos Team Simulated probabilities | Mendola (2023) | Difference
14 | Crystal Palace 4.93% 14.65% -9.72%
15 Brentford 0.02% 10.58% -10.56%
16 Everton 34.11% 23.81% 10.3%
17 Luton Town 67.66% 71.43% -3.77%
18 | Nott’ham Forest 33.85% 27.21% 6.64%
19 Burnley 19.72% 23.81% -4.09%
20 Sheffield Utd 32.78% 57.14% -24.36%

Table 4: Comparison of probabilities for the teams fighting relegation.

A common difference between the simulated probabilities and the probabilities provided
by Mendola (2023) is that the Mendola (2023) probabilities are more conservative. These
more conservative results are caused by the sports betting companies’ risk minimization.
Additionally, the companies have the best and most complex models for calculating the
probabilities. The model provided in this thesis only considers last year’s statistical factors,

which can explain the big difference between some of the probabilities
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4  Conclusion

The objective of this thesis was to predict the final positions of the teams in the English
Premier League for the season 2023-24. Especially, we wanted to predict the season out-
comes using the teams’ last season’s performance. Motivation for this work came from the

challenging task of predicting football match outcomes.

We calculated expected goals for each matchup in the 2023-24 season using the previous
year’s statistics. For teams promoted from the Championship, we did linear regression to ap-
proximate their performance in the Premier League. Then, we used Monte Carlo simulation
to simulate the match outcomes using samples from the Poisson distribution based on the
expected goals. The simulation results were compared to the real outcomes of the Premier
League on 24.3.2024, and the odds provided by Mendola (2023). We could not compare our
results to the final Premier League 2023-24 season results because the season is not finished

in time for this thesis.

For most teams, the simulation gave a distribution with a lot of variances, making trying to
predict a single position where a team would finish at the end of a season almost impossible.
These results could be used as an indicator of where a team is likely to finish. For example,
at the end of the 2023-24 season, Liverpool is likely to finish around the last CL spot.

The model we have provided in this thesis is a good way to forecast the season outcomes
before the season starts. The data gathered during the season could be used as a separate
data set to validate the probabilities obtained using the original dataset. Another further
improvement to this model could be to find a better method to approximate the promoted
teams’ performances. The validation of the probabilities will also approve the performance
approximation of the promoted teams, so the validation implementation could be the next

step to improve this model.



25

References

Akinkunmi, M. A. (2019). Business statistics with solutions in R. Berlin: Walter de Gruyter
GmbH & Co KG. 1SBN: 1-5474-0137-0.

BetMGM (2024). Accessed: 30.3.2024. URL: https://sports.ny.betmgm.com/en/sports.

Brittain, A., Masters, R., Fyfield, M., Mistry, D. & Ryder, M. (2023). Premier League
Handbook 2023/24. Accessed: 5.2.2024. premierleague.com. URL: https://resources.
premierleague.com/premierleague/document/2024/01/04/21175ctd-faa3-4b01-bbad-
65894fead686/PL_Handbook_2023-24_DIGITAL_04.01.24-final-.pdf.

Corona, F., Forrest, D., Tena, J. & Wiper, M. (2019). Bayesian forecasting of UEFA Champi-
ons League under alternative seeding regimes. International journal of forecasting 35(2),
pp- 722-732. 1SSN: 0169-2070.

Dagaev, D. & Rudyak, V. Y. (2019). Seeding the UEFA Champions League participants:
Evaluation of the reforms. Journal of Quantitative Analysis in Sports 15(2), pp. 129-
140.

Dimov, I. T. (2008). Monte Carlo methods for applied scientists. Hackensack, N.J: World
Scientific. ISBN: 1-281-93819-X.

FBref.com (2022). 2022-2023 Premier League Stats. Accessed: 5.2.2024. URL: https://fbref.
com/en/comps/9/2022-2023/2022-2023-Premier- League-Stats.

Koopman, S. J. & Lit, R. (2015). A dynamic bivariate Poisson model for analysing and
forecasting match results in the English Premier League. Journal of the Royal Statistical
Society Series A: Statistics in Society 178(1), pp. 167-186.

Koopman, S. J. & Lit, R. (2019). Forecasting football match results in national league compe-
titions using score-driven time series models. International Journal of Forecasting 35(2),
pp- 797-8009.

Louzada, F., Suzuki, A. K. & Salasar, L. E. (2014). Predicting match outcomes in the English
Premier League: Which will be the final rank? Journal of Data Science 12(2), pp. 235—
254.

Mendola, N. (2023). Premier League 2023-24 season odds: Title winner, Top four, relegation,
Golden Boot. Accessed: 26.3.2024. URL: https://www.nbcsports.com/soccer/news/
premier-league-2023-24-season-odds-title-winner-top-four-relegation-golden-boot.

Mooney, C. Z. (1997). Monte carlo simulation. Quantitative Applications in the Social Sci-
ences 07-116. Sage University.

premierleague.com (2024). Premier League Table. Accessed: 24.3.2024. URL: https://www.
premierleague.com/tables.

Silverman, D., Lok, C. & Le, J. (2020). Analysis of Conventional Betting Strategies in Sports
Betting.


https://sports.ny.betmgm.com/en/sports
https://resources.premierleague.com/premierleague/document/2024/01/04/21175cfd-faa3-4b01-bbad-65894fead686/PL_Handbook_2023-24_DIGITAL_04.01.24-final-.pdf
https://resources.premierleague.com/premierleague/document/2024/01/04/21175cfd-faa3-4b01-bbad-65894fead686/PL_Handbook_2023-24_DIGITAL_04.01.24-final-.pdf
https://resources.premierleague.com/premierleague/document/2024/01/04/21175cfd-faa3-4b01-bbad-65894fead686/PL_Handbook_2023-24_DIGITAL_04.01.24-final-.pdf
https://fbref.com/en/comps/9/2022-2023/2022-2023-Premier-League-Stats
https://fbref.com/en/comps/9/2022-2023/2022-2023-Premier-League-Stats
https://www.nbcsports.com/soccer/news/premier-league-2023-24-season-odds-title-winner-top-four-relegation-golden-boot
https://www.nbcsports.com/soccer/news/premier-league-2023-24-season-odds-title-winner-top-four-relegation-golden-boot
https://www.premierleague.com/tables
https://www.premierleague.com/tables

26

UEFA (2024). 2024/25 UEFA Champions League: Who is in the European Performance
Spots as it stands? Accessed: 18.3.2024. URL: https://www.uefa.com/uefachampionsleague/
news/028a- 1a386150ed4b - 322dff667686 - 1000 -- 2024 - 25 - european - performance -
spots/.

Umami, I., Gautama, D. & Hatta, H. (2021). Implementing the expected goal (xG) model to
predict scores in soccer matches. International Journal of Informatics and Information
Systems 4(1), pp. 38-54. 1SSN: 2579-7069. DO1: 10.47738/ijiis.v4il.76. URL: http:
/hjiis.org/index.php/1J1IS/article/view/76.

Waters, C. D. J. (2008). Quantitative methods for business. 5th ed. Pearson Education,
pp- 314-545.


https://www.uefa.com/uefachampionsleague/news/028a-1a386150ed4b-322dff667686-1000--2024-25-european-performance-spots/
https://www.uefa.com/uefachampionsleague/news/028a-1a386150ed4b-322dff667686-1000--2024-25-european-performance-spots/
https://www.uefa.com/uefachampionsleague/news/028a-1a386150ed4b-322dff667686-1000--2024-25-european-performance-spots/
https://doi.org/10.47738/ijiis.v4i1.76
http://ijiis.org/index.php/IJIIS/article/view/76
http://ijiis.org/index.php/IJIIS/article/view/76

	Table of contents
	Lists of figures and tables
	Introduction
	Background
	Research target
	Structure of the thesis

	Theory
	Expected Goals
	Poisson Distribution
	Probabilistic Simulation

	Method implementation
	Poisson Distribution Validation
	Promoted Teams
	Simulation

	Conclusion
	References

