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Context
®0

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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Context
oce

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 Strumbelj
[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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Methodology

Obtaining the probabilities

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

7(p|Data) =

k K
r> i i+ ) H ajt+ci—1
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[T T+ ) i3
where k=number of possible outcomes, c;=number of times the

event i had happen, p;=probability for the event / and « is the vector
of hyper-parameters of the prior.
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Methodology

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 (#;) for each outcome, how are we suppose to

bet?
@ Bet for the most likely event.
@ Bet if O;p; > 1.
@ Bet for the greatest ¢;p; for each bookmarker.
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Methodology

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] criteria which is based on the following equation:

Op—1
= 1
71 (1)

f*

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

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.

Mateo Graciano-Londofio and Andrés Ramirez-Hassan Sports betting: A source for empirical Bayes



Partial results

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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Partial results
Tennis results

Shin Posterior

Djokovic Vs Nadal 0.4254 0.42885
Djokovic Vs Wawrinka | 0.8162 0.81421
Gasquet Vs Nadal 0.0728 0.07077
Djokovic Vs Youzhny | 0.9403 0.93537
Murray Vs Wawrinka | 0.7588 0.75760
Gasquet Vs Ferrer 0.2964 0.29595
Robledo Vs Nadal 0.0608 0.05985
Djokovic Vs Granollers | 0.9634 0.9642

Table: Estimated probabilities for the win of the first player.

Mateo Graciano-Londofio and Andrés Ramirez-Hassan Sports betting: A source for empirical Bayes



Partial results
Tennis results
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Partial results

Premier league results

Shin Posterior
Match Home | Draw | Away | Home | Draw | Away
Ars Vs Cry 0.7740 | 0.1562 | 0.0696 | 0.7733 | 0.1559 | 0.0708
Lei Vs Eve 0.3076 | 0.2871 | 0.4052 | 0.3122 | 0.2915 | 0.3963
ManU Vs Swan | 0.7166 | 0.1906 | 0.0927 | 0.7142 | 0.2009 | 0.0849
QPR Vs Hull 0.3877 | 0.2972 | 0.3150 | 0.3786 | 0.3086 | 0.3128

Stoke Vs Villa 0.4941 | 0.2838 | 0.2219 | 0.4607 | 0.2979 | 0.2415
Brom Vs Sunder | 0.4272 | 0.2904 | 0.2822 | 0.4089 | 0.2936 | 0.2975
WHm Vs Tott 0.2584 | 0.2769 | 0.4646 | 0.2630 | 0.2608 | 0.4762
Liv Vs Soton 0.7195 | 0.1846 | 0.0958 | 0.7013 | 0.1906 | 0.1081
New Vs ManC 0.1802 | 0.2348 | 0.5848 | 0.1921 | 0.2460 | 0.5619

Table: Estimated probabilities for the football case.
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Partial results

Better than Shin?
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Further work

Further work

@ Check the betting strategy with PL another season.

@ Consider an strategy which involves only a fraction of the Kelly
fraction.

@ Gather information for the NBA case.
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