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It's time for the grand final of the 2024 European Championship with two great teams. On the one hand Spain, who
have shown an extremely good face throughout the tournament, and on the other hand England, who seemed to
"step" better on the field in the semi-final. As in the previous articles, we will make a brief review of our predictions
for the semi-finals and present our "predictions" for the final.

Reminder for friends of Statistics

The use of statistical techniques to predict football matches first appeared in the scientific literature in 1968 with
the pioneering scientific publication of Reep & Benjamin. The next real innovations appear in the 80s (with the work
of Michael Maher) and the 90s (with the work of Lee in 1997). However, the first important publications in the field,
introducing models on which models are based and which we still use today, were the works of Dixon & Coles in
1997 and the bivariate Poisson model of Karlis and Ntzoufra in 2003 (two of the authors of this analysis). These two
models formed the basis of modern models for predicting football match outcomes.

In this analysis we use the model of Karlis and Ntzoufras through the package "footbayes" in the statistical
programming language R developed by Professor Leonardo Egidi from the University of Trieste with the assistance
of Vasilis Palaskas (Analyst at Open Bet and active member of AUEB Sports Analytics Group). The model also includes
the estimation of parameters that estimate the performance of each group that change over time. To learn the
model, all international matches of the 2020-2024 period were used. The main explanatory variable is the difference
between the two teams in the Coca-Cola/FIFA ranking. The model, first proposed by Karlis & Ntzoufras in 2003,



extends the usual two-variate Poisson model. Details of the statistical and machine learning model used can be
found at the end of this article.

Review of the quarter-finals.

Spain prevailed against France with a "commanding" turnaround from the very first half of the match. The show was
stolen by the beautiful equalizer goal from the youngest player of the tournament Yamal. Based on the model, Spain
had a remarkable chance of winning (33%) as this match was close. There was also a turnaround in the second semi-
final, as England equalized almost immediately after conceding the goal from the Netherlands while the winning
goal came in the 90th minute. England's chance of winning was marginally at 50% based on the model.

Overall, the model correctly predicted one match (1/2) while the first semi-final was tight based on the model and
team dynamics.

Odds Prevalent
Rival teams (A-B) win A Niki B Result Final Result
Group Draw Group (Probability)
Spain France 0.333 0.308 | 0.359 0-0 (0.154) 2-1
Netherlands England 0.244 0.262 | 0.495 0-1(0.127) 1-2

Table 1: Table with the odds of the outcome of the matches for the semi-finals of the European Championship 2024.

Predictions for the Final

A final is always a "different" match, even if there is a favorite. In the case of this year's European Championships, it
is difficult to single out any favorites between Spain and England. The same seems to be true of the model's
"predictions". Specifically, England seems to have a slight lead with a 36% chance of winning, while for Spain this
probability is slightly lower, 34%. Obviously, a draw is quite a likely outcome, with a probability of around 30%.

Given these predictions and the competitive image of the teams, we expect a very strong and close encounter with
the prize of the title of the European Championship 2024.

Table 2: Table with the odds of the outcome of the matches for the final of the European Championship 2024.

Odds Prevalent
Rival teams (A-B) win A Niki B Result
Group Draw | Group | (Probability)
Spain England 0.343 0.296 | 0.361 | 0-0(0.153)

Figure 1 gives in more detail the chances for the final.



Figure 1:
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Probability Chart of possible scores for the semi-final of the European Championship 2024.

Posterior match probabilities

Prob

0.15
l 0.10
0.05

0.0 2.5 5.0 7.5

Home

Bibliography for reading fans

Dixon, M.J. and Coles, S.G. (1997), Modelling Association Football Scores and Inefficiencies in the Football
Betting Market. Journal of the Royal Statistical Society: Series C (Applied Statistics), 46, 265-280.

Karlis, D. and Ntzoufras, |. (2003), Analysis of sports data by using bivariate Poisson models. Journal of the
Royal Statistical Society: Series D (The Statistician), 52, 381-393.

Lee A.J. (1997). Modeling Scores in the Premier League: Is Manchester United Really the Best? Chance,
10, 15-19.

Maher, M.J. (1982), Modelling association football scores. Statistica Neerlandica, 36, 109-118.

Reep, C., & Benjamin, B. (1968). Skill and Chance in Association Football. Journal of the Royal Statistical
Society. Series A (General), 131, 581-585.



The Magic Equations of the statistical model

(XLY)) ~ (I—P)BP{J’H':LH A1y A2, Ag) ?fﬁ’f#y ) (1)
(1 — p)BP (=i, yi| A1, A2, Az) + pD(z, 1) ifz =y,

log(Ay;) = atty, , +def,, ; + %(ran king,,, — ranking,, ) (2)
log(A2:) = atty, o + defy, , — %(rankinghi —ranking, ), i=1,...,n (matches), (3)
log(Asi) = p, (4)
atty, ~ Natty, 4,0%), (5)
defy , ~ N(defy,_y,07), (6)
p, 7 ~N(0,1) (7)
p ~ Uniform(0,1) (8)
Z att, =0, Zdefk_ =0, k=1,...n, (teams), t =1,...,T (times). (9)

k=1 k=1

e jistheindicator of the struggle

e X; and is the number of goals scored between the 1stY; and 2nd teams in match i

e  h; and are the 1sta; and 2nd teams respectively (or home and away teams — where applicable) for the i
match.

e att,, and parameters estimating the offensive and defensive capacity/capability of group k at time
defy ¢ t (dynamic parameters that change over time)

e ranking, Coca-Cola FIFA ranking on April 4, 2024 for team k.
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