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Previous works

Sports forecasting is a topic which has been widely studied in the
literature [Stekler et al., 2010], where betting odds have played a
remarkable role in this aim. Some methodologies have been based on
a frequentist approach [Leitner et al., 2010], whereas others on a
Bayesian framework [Baio and Blangiardo, 2010].
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Previous works

Spann and Skiera [2009] conclude on their work that betting odds are
the best source for sport forecasting but we can see at Štrumbelj
[2014] that there are different ways to obtain the associated
probability from a betting odd and they conclude that the Shin
[1993] methodology is the most accurate to calculate the
probabilities among the different methods that had been used before.
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Obtaining the probabilities

The idea is to use a Dirichlet categorized model, so we obtain the
following posterior [Raḿırez and Cardona 2014]:

π(p|Data) =
Γ(
∑k

i=1 αi + ci)∏k
i=1 Γ(αi + ci)

k∏
i=1

pαi+ci−1
i

where k=number of possible outcomes, ci=number of times the
event i had happened, pi=probability for the event i and α is the
vector of hyper-parameters of the prior.
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Betting strategy

For the betting strategy we will proceed since we already have a good
estimation of the probability (p) of each outcome from the posterior.
So now, given the odds (θi) for each outcome, how are we suppose to
bet?

Bet for the most likely event.

Bet if θipi > 1.

Bet for the greatest θipi for each bookmarker.
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Betting strategy

It is easy to show that the first (which is the most common idea), is
statistically the worst, but with the second and third one the gambler
is supposed to win.
The question is how much to bet? For that matter is a good idea to
use the Kelly [1956] criterion which is based on the following
equation:

f ∗ =
θp − 1

θ − 1
(1)

From (1) we calculate which fraction of the bankroll we are supposed
to bet.
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Betting strategy

Consider only a fraction of the full Kelly criterion:

λf ∗ =
θp − 1

θ − 1

where λ ∈ [0, 1].
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Betting strategy

To determine which λ is the more profitable we will use three
different approaches:

Stopping loss in a matchday

Fixed expected win with simulation each matchday

Maximize the expected win with simulation each matchday
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Dirichlet distribution

Random numbers generation from the Dirichlet distribution.

Estimation of the Dirichlet distribution parameters with the
moments method for the tennis case.

Estimation of the Dirichlet distribution parameters with
maximum likelihood estimation method for the football case.
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Posterior and simulation exercises

Once we obtained the posterior distributions of the parameters, we
simulated our model 500.000 times for each game, and then, we
calculate the mean for our estimation of p.
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Forecast power on BPL

Model

Season Measure Posterior Shin Normalization Naive

2013
-2014

MSE 0.6362 0.6325 0.6367 0.8164
MAE 1.0256 1.0180 1.0265 1.3333

2014
-2015

MSE 0.7170 0.7207 0.7055 0.8164
MAE 1.1514 1.1598 1.1297 1.3333

Table: Comparing different methodologies.
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Simple betting

Figure: Betting for the greatest odd in the 13-14 season.
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Simple betting

Figure: Betting for the greatest odd in the 14-15 season.
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Simple betting

Figure: Betting for the lowest odd in the 13-14 season.
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Simple betting

Figure: Betting for the lowest odd in the 14-15 season.
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Better than Shin?

Model Mean Standard deviation Skewness Kurtosis
Posterior 124.9 17.4 0.17 1.85
Shin 98.2 3.9 0.52 2.54
Normalization 100.7 10.9 1.3 4.22

Table: Betting performance using Kelly criterion 13-14 season.
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Better than Shin?

Model Mean Standart deviation Skewness Kurtosis
Posterior 103.2 17.5 0.31 2,09
Shin 92.97 2.31 1.62 5.59
Normalization 62.78 22.9 0.56 2.31

Table: Betting performance using Kelly criterion 14-15 season.
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Checking performance

Figure: Betting with our process in the 13-14 season.
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Checking performance (on BPL)

Figure: Betting with our process in the 14-15 season.
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Checking performance

For both, the 13-14 and 14-15 season the results showed that they
would had been growing in a good rate until the half season.
[Forrest et al., 2005; Peter F. Pope, 1989] conclude that as the
season goes the bookmarker’s predictions (or the expert’s) improves,
so it is really plausible that as the season goes it is more difficult to
win against market.
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Improving performance

Figure: Betting until the half of both seasons.
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λ-Kelly

Figure: Stopping loss 5%.
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λ-Kelly

Figure: Expecting profit about 20%.
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λ-Kelly

Figure: Expecting to double initial bankroll.
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λ-Kelly

Figure: Maximise expected win.
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Further work

Why do we consider to stop betting at the half of the season?

Define what do we call a “Black swan”.

Stop betting when a “Black swan” appears.
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Mateo Graciano-Londoño and Andrés Raḿırez-Hassan Sports betting: A source for empirical Bayes



Context Methodology Results Further work References

Any questions?
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