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MODELLING GAME OUTCOMES OF THE BRAZILIAN 2006 SERIES A
CHAMPIONSHIP AS ORDINAL-VALUED

DAVID R. BRILLINGER

“Au football, tout est compliqué par la présence de I’équipe adverse.”
Jean-Paul Sartre (1960)

ABsTRACT. Results of the Brazilian Series A football/soccer games are studied for the
2006 season. Other writers have modelled the number of goals a given team scores in a
game as a Poisson and then moved on to evaluating the outcome as a win, a tie/draw or a
loss via the respective numbers of goals the teams in the game score. This present work
takes a different approach. In it the probabilities of win, tie and loss are modelled directly
using the outcome results. Model fit is assessed and then there are attempts to improve it
by including various explanatories. By simulations using the estimated parameter values
it is estimated the probability of Sdo Paulo being the champion, assuming the model,
is 63.5% with a standard error of 1.5%. There is some comparative discussion of the
Brazilian results with the results for the Norwegian Elite Division in 2003. Then, given
the schedule of the remaining 6 rounds, the model is next fit to the results of the first
32 weeks of play in the 2007 Brazilian season. By means of simulation a forecast is
then derived of the final number of points each team will have. One finds Sdo Paulo
way ahead, but the race to qualify for the Libertadores (top four teams) is quite close.
The model may be employed to estimate the chances of many events, for example the
distribution of the number of ties on a specified future day knowing which teams are
playing.

1. INTRODUCTION

The paper presents an analysis of outcomes, described as win, tie, or loss results for a
team involved, of games of the Brazilian Series A 2006 season. Various authors, see the
references below, have made a Poisson assumption for the number of goals a team scores
in a game. (Sometimes in the data analyses carried out the number of goals is truncated
at 5.) A forecast is also made of the final points of the teams in the 2007 employing only
the part of the season that has passed on the date this paper was submitted. Round 32 out
of the 38 had been completed.

The interest of this paper is in modelling the table, after a certain number of rounds
have been completed, taking the basic data as the game outcomes. Here outcome refers
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to defeat, draw/tie, victory and which team was at home. Thus a team’s outcome may be
viewed as ordinal-valued.

The model employed, starting with the ordinal assumption for outcome results, is dif-
ferent from the ones starting from the Poisson assumption. One knows of things like
weather, referee, cards, injuries could affect the overall count of goals while the “better”
team still controls the game and wins. Using the outcomes looks at only whether one
teams goal total is greater than the other’s and thereby can provide some degree of ro-
bustness against extreme numbers of goals. Actually in many of the papers consulted the
numbers of goals were truncated at 5. In the Poisson case the numerical difference of
goal numbers enters the computation of the parameter estimates. It may be remarked that
the collection of outcomes are a sufficient statistic for the final table, which is the item of
interest in this work.

Specifically a trinomial model is employed that may be motivated by the assumption
of latent variables controlling the final results and having extreme value distributions.
The variability of the trinomial is meant to reflect the variability in games due to referee’s
decisions, player injuries, weather, speaking generally the elements of good luck and bad
Iuck and arbitrariness that affect a game’s result.

Various interesting questions arise. Is there a trend as the season progresses? Is there
a change? Is there autocorrelation? Which explanatory variables, beyond the teams in-
volved and who is at home, can improve the analysis? Can the approach be employed to
develop real time forecasts using the data only up to a current time point? Simulations
will be employed to study some of these questions.

The structure of the paper is the following: Introduction, Some previous work on foot-
ball statistics, Brazilian football, Ordinal-valued variables, Results, Model fit, Explana-
tory variables, Comparison with Norwegian Elite League results, Uses and applications,
Extensions, Discussion and summary, Appendix. In particular Section 9 estimates the
probability of each of the teams being in the top 4, i.e. eligible for the Libertadores Cup

2. SOME PREVIOUS WORK ON FOOTBALL STATISTICS

One can mention Fahrmeir & Tutz (1994), Lee (1997), Panaretos (2002), Karlis & Nt-
zoufras (2003), Fernandez-Cantelli & Meeden (2003), and references in those papers as
pertinent previous research. Lee(1997) is a fundamental paper on the subject of analyz-
ing statistically the data of all the teams in a league for a complete season. His data were
for the English Premier League and the 1996/1997 season. One of his questions was: “Is
Manchester United really the best?”. Another was, “How can we calculate the probability
that a given team will win the Premier League?” Lee worked with the teams’ goals scored
in a game and assumed the counts to be independent Poisson variates. The specific model
he set down for each team’s goals was independent Poissons with means,

E{home goals for team i playing team j} = expla +A+f; +v;} 2.1)

E{away goals for team i playing team j} = expla +B;+ v} 2.2)
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with A an overall home effect, with g8; the home effect of team i, with y; the away effect
of team j, and with the effects standardized by,

Z Bi» Z yi =0 2.3)

By simulation of the model and determining the Champion 1000 times Lee estimated
the probability that Manchester United would be the Champion had been 38%. The
second team, Liverpool, had the chance of 33%.

Karlis & Ntzoufras (2003) actually work with bivariate Poisson models for the counts
of goals and develop a time series result. Further they consider negative binomial models
but don’t find them much of an improvement.

3. BRAZILIAN FOOTBALL

The data studied here are from the 2006 and 2007 Brazilian Championships. They
were found at the site,
www.soccerway.com/national/brazil/series a/regular season/results/1

The 2006 season’s final results, listed at the preceding website, are in Table 1 with the
column of final points at the rightmost. Home results are the left three columns, headed
W-T-L, and away are the next three.

The points for a team involved in a game are determined by awarding 3 points for a
win and 1 for a draw/tie. The champion, Sdo Paulo, ended with 78 points, based on 22
wins and 12 ties. They were well ahead of Internacional who had 69 points.

4. ORDINAL-VALUED VARIABLES

The basic data for which the analyses of this study will be carried out are ordinal-valued,
win, tie, or loss. The g3, vy satisfy (2.3). In Brillinger (1996), National Hockey League
outcomes for one team, the Toronto Maple Leafs of 1993-4, and in Brillinger (2006) the
outcomes of all the Norwegian Premier League games of 2003 respectively were studied
working with the outcomes as ordinal-valued. Of course one can derive the outcomes
from the goals scored, but the intention in those papers, as it is here, was to study the
effects of taking outcomes as the basic responses.

In the work the following model will be employed. It involves a trinomial variate,
(corresponding to win, loss, or tie), with n = 1 and the probabilities

Prob{i wins at home playing j} = 1— exp{—exp{; +7y;+ 62}} “4.1)

Probli draws at home against j} = exp{—exp{Bi +7y; + 6}} — exp{—exp{Bi +vy; + 01}}
“4.2)

Probli loses at home against j} = exp{—exp{fi +v;+ 6i1}} 4.3)

with the B, and y effects taken to sum to 0 and with 6; > 6,. The effects 8, and y represent
the home and away effects of individual teams. The 6s relate to winning at home and
losing at home respectively. The 8, y are assumed to satisfy (2.3). The pair (8;, ;) reflect
team i’s winning advantage. The parameters are assumed constant throughout the season.
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TasLE 1. Final results for the 2006 season. Sao Paulo is the champion.
The left W, T, L columns are the home results and the next 3 the away

results.
Identifier Team W T L W T L Points
1 Sao Paulo 14 4 1 8 8 3 178
2 Internacional 10 6 3 10 3 6 69
3 Grémio 13 3 3 7 4 8 67
4 Santos 15 2 2 3 8 8 64
5 Parana 12 4 3 6 2 11 60
6 Vasco 8§ 9 2 7 5 7 59
7 Figueirense 9 7 3 6 5 8 57
8 Goias 9 5 5 6 5 8 55
9 Cruzeiro 10 8 1 4 3 12 53
10 Corinthians 9 3 7 6 5 8 53
11 Flamengo 105 4 5 2 12 52
12 Botafogo 10 4 5 3 8 8 51
13 Atlético Paranaense 9 3 7 4 6 9 48
14 Juventude 1 6 2 2 2 15 47
15 Fluminense 7 6 6 4 6 9 45
16 Palmeiras 10 4 5 2 4 13 44
17 Ponte Preta 8§ 3 8 2 6 11 39
18 Fortaleza 5 5 9 3 9 7 38
19 Sao Caetano 6 6 7 3 3 13 36
20 Santa Cruz 6 4 9 1 3 15 28

The model (4.1)-(4.3) has the following implications:

team i tends to win at home if §; is large,

i tends to lose at home if B; is small,

i tends to win away if y; is small,

i tends to lose away if v; is large.
In summary, with the parametrization (4.1)-(4.3), generally speaking team i tends to do
well for B; large and y; small. This will be seen in Figure 1 below.

It is to be noted that for an independent Poisson model the probability of a tie between
i at home and j away is

D vy expl-pi — v}/ (x)?
x=0

with g; and v; the expected number of goals of the home and away teams respectively. In
form this is quite different from expression (4.2) above. It is more complicated analyti-
cally.

The model (4.1)-(4.3) may be motivated by the distribution function of the extreme
value distribution for the maximum, namely

F(@) =1 — exp{—exp{y}}, —0o <y <o 4.4)
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TaBLE 2. Obtained final points and fitted final points for the 2006 season.

Identifier | 1 2 3 4 5 6 7 8 9 10
Points 78 69 67 64 60 59 57 55 53 53
Fit 77.16  69.09 66.72 65.74 56.18 6329 59.62 53.34 53.48 53.45
Identifier | 11 12 13 14 15 16 17 18 19 20
Points 52 51 48 47 45 44 39 38 36 28
Fit 51.38 49.33 46.66 49.03 46.65 41.56 3831 37.30 37.40 27.68

see Note 1 in the Appendix. To fit the model Pregibon (1980)’s trick is employed with
the complimentary log- log as the link function, see McCullagh & Nelder (1989), p. 185.
Other references include: Ladrd and Matthews (1985), and Brillinger et al (2001). Max-
imum likelihood estimates are derived by employing the function glm() of the statistical
package, R, see Thaka & Gentleman (1996).

The computations proceed by defining a factor with 20 levels which correspond to
whom is playing in a game at home, and another with 20 levels which correspond to
whom is playing away and a third, with two levels, corresponding to 6 above. The con-
straint 6, > 6, is made explicit by writing

6 = log(e” + ")

and estimating ¢ initially, not 6;.
Kedem & Fokianos (2003) have some discussion of the analysis of ordinal-valued time
series.

5. REesuLrs

A basic goal of this research is to model the final table of standings for the 2006 season,
and to study the property of becoming the champion. The model (4.1)-(4.3) is fit to
the data of game results assuming the outcomes of the various games are statistically
independent.

Figure 1 shows the estimates of 8 and vy denoted by “0” and “* respectively. In the
fitting the effects are taken to sum to 0. Notice the “0” at the tops of the lines for the better
teams and at the bottoms for the lesser. One notes that the champion, team 1 Sao Paulo,
has the largest difference 8; —#;. One also notes that team 4, Santos, has the largest home
effect. The values 3; — %; fall off more or less monotonically as one moves to the bottom
of the table.

The results of the maximum likelihood estimation may be put to various uses, for
example to estimate the theoretical numbers of wins-losses-ties, home and away. For Sao
Paulo, see Table 2, the fitted number of points is 77.16 while the actual number is 78.
This number being an estimate it is of interest to study its uncertainty, noting particularly
that the second place team, Internacional, had 69 points at the end of the season. The fit is
investigated in Section 6 below. Table 2 provides the fitted final points and the estimated
expected numbers of final points for each team.
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Home and away effects for Brazil
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10. EXTENSIONS
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12. APPENDIX

Note 1.

Note 2.
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