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Statistics and EURO2004

Ruud H. Koning
Update 24th June 2004

Updated winning probabilities after the first round in the group stage can be found in
the sectiorb. New updates after the groups stage are presented in séction

1 INTRODUCTION

Who will win the European Cup in Portugal? Many people have an opinion on this
issue, and of course it would be profitable if one could look in a crystal ball and know
the result beforehand. Some people expect statisticians to have such a crystal ball, and
fortunately, that is not the case. Statisticians cannot predict the result of soccer matches
with certainty, but they do have methods to estimate the probabilities of different out-

comes (see for examplé ) Sand
)- In this note | use the methodology of the Dutélerkgroep Voetbal &
Statistiekwhich is described detail iH to

estimate the winning probabilities of the participants of EURO2004. Our model con-
sists of two parts. The first part estimates scoring intensities, that is, the number of
goals one country is expected to score against another country. The second part is a
simulation/probability model where these estimates of the the strengths of the partici-
pants is used to to identify which team is more likely to win the tournament than other
teams.

2 ESTIMATION OF SCORINGINTENSITIES

We estimate the relative strength of the participants using match-specific scoring inten-
sities. In this approach, the expected number of goals by teagainst teanj, ij,

varies with teamj. Teami is expected to score more if teajris a weak team than if

teamj is a strong team. Consider a match between Germany and England. During the
period covered by the dataset, England conceded on average 0.85 goals per match. Ger-
many played Scotland during the qualification tournament for EURO2000, and won by
2-1. During the sample period, Scotland concedes on average 0.89 goals per match.
Based on the number of goals scored by Germany against Scotland, we expect Ger-
many to score X 8:—38 = 1.91 against England. We expect Germany to score fewer
goals against England because their defense is better than the defense from Scotland.
Of course, Germany played more opponents than only Scotland, so we average over all
opponents played by Germany.

Based on this approach of estimating scoring intensities by taking weighted aver-
ages, we can calculate the probabilities of the result of a game. The number of goals
by teami against teanj is assumed to follow a Poisson distribution. Tallés 4 give
information on the winning probabilities for the games in the first stage of the tour-
nament. The entries should be read as follows: Netherlands-Germany 0.49/0.27/0.25
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Table 1: Probability distribution outcomes 1

Group 1 Portugal Spain Greece Russia
Portugal 0.27/0.23/0.49  0.66/0.19/0.14  0.39/0.25/0.35
Spain 0.49/0.23/0.27 0.73/0.18/0.094 0.49/0.26/0.25
Greece  0.14/0.19/0.66 0.094/0.18/0.73 0.16/0.24/0.6

Russia  0.35/0.25/0.39 0.25/0.26/0.49  0.6/0.24/0.16

Table 2: Probability distribution outcomes 2

Group 2 England France Croatia Switzerland
England 0.17/0.23/0.61  0.25/0.37/0.37 0.53/0.24/0.23
France 0.61/0.23/0.17 0.44/0.35/0.21  0.79/0.14/0.077
Croatia 0.37/0.37/0.25 0.21/0.35/0.44 0.53/0.30/0.17

Switzerland  0.23/0.24/0.53 0.077/0.14/0.79 0.17/0.30/0.53

Table 3: Probability distribution outcomes 3

Group 3 Sweden Bulgaria Italy Denmark
Sweden 0.36/0.29/0.35 0.23/0.28/0.49 0.51/0.24/0.25
Bulgaria  0.35/0.29/0.36 0.22/0.31/0.47 0.48/0.27/0.25
Italy 0.49/0.28/0.23  0.47/0.31/0.22 0.63/0.22/0.15

Denmark 0.25/0.24/0.51 0.25/0.27/0.48 0.15/0.22/0.63

Table 4: Probability distribution outcomes 4

Group 4 Netherlands Germany Czech Republic Latvia
Netherlands 0.49/0.27/0.25 0.42/0.27/0.31  0.77/0.15/0.08
Germany 0.25/0.27/0.49 0.29/0.28/0.42  0.63/0.22/0.15
Czech Republic  0.31/0.27/0.42  0.42/0.28/0.29 0.7/0.19/0.11
Latvia 0.08/0.15/0.77 0.15/0.22/0.63 0.11/0.19/0.7

(table4) means that The Netherlands wins the game against Germany with probabil-
ity 0.49, and loses with probability 0.25. The game ends in a draw with probability
0.27. The Netherlands is favorite to win this game. The entry for the game Germany-
Netherlands is of course the mirror image: 0.25/0.27/0.49.

3 RESULTS OF THESIMULATION /PROBABILITY MODEL

Which countries are most likely to proceed to the second stage of the tournament?
In tables5 to 8 we see the probabilities for each country on each position. Focusing



Table 5: Probability distribution ranking group 1

Group 1 1 2 3 4

Portugal 02764 03207 02771 01258
Spain 04615 02935 01885 Q0565
Greece (0314 00895 02310 06481
Russia 2307 02963 Q3034 01696

Table 6: Probability distribution ranking group 2

Group 2 1 2 3 4

England 01560 02818 03401 02221
France B592 02669 01328 Q0411
Croatia 02427 Q3327 02831 01415

Switzerland 00421 01186 02440 05953

Table 7: Probability distribution ranking group 3

Group 3 1 2 3 4

Sweden @313 02912 02706 02069
Bulgaria 02124 02758 02911 02207
Italy 0.4702 Q2712 01752 Q0834
Denmark 00861 01618 02631 04890

Table 8: Probability distribution ranking group 4

Group 4 1 2 3 4

Netherlands @559 03090 01813 Q0538
Germany @087 02978 03552 01383
Czech Republic (3089 03256 02752 00903
Latvia 00265 Q0676 01883 07176

on group 4 (tabled), we see that the probability that The Netherlands wins group 4
is almost 46%. The probability that The Netherlands end either of the first or second
place is 76%.

Conditionally on the results of the first stage, it is known which countries can meet
during the remainder of the tournament. Using the same methodology to estimate scor-
ing intensities, it is possible to calculate the winning probability for each team that
survives the first round. The results are given in t&bM/e see that France if the team
most likely to win the title: their winning probability is 29.2%. They are followed by
Italy and Spain. The Netherlands is the fourth most ikely team to win the title. Note
the dismal performance of the hosts: Portugal has a winning probability of 6.3%, even



Table 9: Success probabilities EURO2004

Probability of

Country Quarter final ~ Semi final Final Champion
France 0.83480 0.60304 0.42542  0.29220
Italy 0.73460 0.46759 0.25626 0.14222
Spain 0.73240 0.36148 0.20415 0.10274
Netherlands 0.77860 0.43095 0.20167 0.09747
Croatia 0.56640 0.30548 0.16330 0.07647
Portugal 0.66420 0.28774 0.14660 0.06347
Czech Republic  0.62700 0.30514 0.12704 0.05307
Sweden 0.51700 0.24849 0.09680 0.03756
Bulgaria 0.49120 0.23707 0.09391 0.03698
England 0.43760 0.19862 0.09062 0.03375
Russia 0.49940 0.18261 0.07977 0.02932
Germany 0.50460 0.20885 0.07351 0.02519
Denmark 0.25720 0.08743 0.02254 0.00589
Switzerland 0.16120 0.04410 0.01286 0.00285
Greece 0.10400 0.01693 0.00360 0.00059
Latvia 0.08980 0.01447 0.00195 0.00023

though they have the home advantage. The reason for this is simple: Portugal is likely
to end second in group A, and France is expected to win group B. Hence, Portugal and
France are likely to meet in the quarter final, which France is likely to win, considering
its recent record.

The probabilities in the last column should be compared to 6.25%, the probability
that a team would win if they were all of equal quality. France is 4.5 times as likely to
win than under this equal quality assumption.

The scoring intensities can aso be used to simulate a full competition. These results
are in tablel0. France has a very high probability to win such a full competition. This
is expected, since in a tournament one bad game can result in elimination while in a
competition there are more games to show the quality of a team.

4 CONCLUSIONS

France is the most likely winner of Euro 2004, with Italy a distant second. The prob-
ability that France retains its title is almost 30%. The probability that the Netherlands
wins its second European cup is almost 10%, which is still larger than the probability
of winning the title if all teams were of equal quality.

During the course of the tournament, more information on the relative strengths of
the participants becomes available, and the uncertainty of the outcome of games gets
resolved. Updates to this document will be publishedratv.soccer-research.coat
irregular intervals.
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Table 10: Full competition simulation EURO2004

Probability of

Country 1stplace 2ndplace 3rdplace 4th place
France 0.5239 0.2012 0.1041 0.0632
Italy 0.1270 0.1755 0.1508 0.1219
Spain 0.1061 0.1507 0.1391 0.1270
Portugal 0.0642 0.1047 0.1138 0.1114
Netherlands 0.0601 0.1065 0.1118 0.1140
Croatia 0.0289 0.0674 0.0908 0.0981
Czech Republic  0.0219 0.0459 0.0598 0.0720
England 0.0195 0.0357 0.0575 0.0690
Sweden 0.0168 0.0373 0.0491 0.0668
Bulgaria 0.0147 0.0295 0.0495 0.0598
Russia 0.0119 0.0284 0.0418 0.0493
Germany 0.0042 0.0128 0.0227 0.0310
Denmark 0.0006 0.0028 0.0057 0.0108
Switzerland 0.0002 0.0014 0.0033 0.0050
Greece 0.0000 0.0002 0.0002 0.0007
Latvia 0.0000 0.0000 0.0000 0.0000




Table 11: Success probabilities EURO2004 (16 June 2004)

Probability of

Country Quarter final  Semifinal Final Champion
France 962 Q740 0522 0354
Spain 0918 Q494 0286 Q138
Italy 0.654 0408 0216 0119
Netherlands 22 0402 0185 Q087
Croatia 0535 Q292 Q157 Q071
Czech Republic 728 0362 Q145 Q060
Sweden B16 0391 Q153 Q056
Germany ®15 Q220 Q077 Q025
Portugal 0333 Q112 Q057 Q025
England 0321 0143 Q064 0021
Bulgaria 0213 Q102 Q039 Q016
Russia @81 Q085 Q037 Q014
Denmark 0317 Q108 Q027 Q007
Switzerland 0182 Q057 Q017 Q004
Greece 469 Q077 Q017 Q003
Latvia 0035 Q006 Q001 Q000

5 UPDATE 16 JUNE 2004

During the tournament, more information becomes available. First, we get a better
impression of the strengths of the participating teams. This leads to new estimates of
the scoring intensities, which are based on more games. Second, the uncertanty resolves
itself during the tournament. The expected ranking in a group is after one round of
games differs from the one before the start of the tournament.

Using the additional information of the eight games played so far, we recalculated
the winning probabilities. They are listed in talilé The result of France against Eng-
land has improved France’s probability to reach the quarter final. The probability that
the hosts win the title has decreased from 6.3% to 2.5% as a result of their unexpected
loss against Greece.

6 UPDATE 23 JUNE 2004

The group stage is finished and the games of the quarter finals are knownl Thbie

the probabilities of the remaining teams to reach the semi finals and the title. France is
still the favorite for the title, mainly because the model gives a very high probability of
reaching the semi final. Also, note that the Czech Republic has a quite high probability
of reaching the semi finals. Portugal is slightly favorite to win against England, and
Holland and Sweden are in for a tight game.
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Table 12: Success probabilities EURO2004 (20 June 2004)

Probability of

Country Quarter final Semifinal Final Champion
France 1 ®05 0695 0498
Portugal 1 663 0288 Q110
Netherlands 1 514 (0268 Q104
Czech Republic 1 B850 Q207 Q099
Sweden 1 2186 0246 Q093
England 1 37 0198 Q068
Denmark 1 B50 Q069 Q022
Greece 1 M95 0028 Q006
Spain 0 0000 Q000 Q000
Russia 0 o0 Qo000 Q000
Croatia 0 0000 Q000 Q000
Switzerland 0 00 Q000 Q000
Bulgaria 0 0000 Q000 Q000
Italy 0 0.000 Q000 Q000
Germany 0 00 Q000 Q000
Latvia 0 Q000 Q000 Q000

Table 13: Success probabilities EURO2004 (20 June 2004)

Probability of

Country Quarter final  Semifinal Final Champion
France 1 ®05 0695 0498
Portugal 1 B63 0288 0110
Netherlands 1 ®14 Q268 0104
Czech Republic 1 650 0207 Q099
Sweden 1 0186 Q0246 Q093
England 1 0437 0198 0068
Denmark 1 B50 Q069 0022
Greece 1 ®M95 Q028 Q006
Spain 0 0000 Q000 Q000
Russia 0 (00 Q000 Q000
Croatia 0 0000 Q000 Q000
Switzerland 0 00 Q000 Q000
Bulgaria 0 0000 Q000 Q000
Italy 0 0.000 Q000 Q000
Germany 0 00 Q000 Q000
Latvia 0 Q000 Q000 Q000




+31 (0)62 224 6443.
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