
IJCST Vol. 4, ISSue Spl - 3, July - SepT 2013

w w w . i j c s t . c o m InternatIonal Journal of Computer SCIenCe and teChnology  7

 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

Generating Horse Racing Tips at the Champs De March 
Using Fuzzy Logic

1Sameerchand Pudaruth, 2Roopesh Seesaha, 3Lovena Rambacussing
1,2,3Dept. of CSE, University of Mauritius, Mauritius

Abstract
Horse Racing is by far the most popular sport in Mauritius. On 
every horse racing day, thousands of people from all over the 
island flock to the mystical place known as Champs de Mars. 
Unfortunately, at the end of the day, punters end up losing all their 
hard-earned money. The aim of this paper is to investigate whether 
fuzzy logic, which is a branch of machine learning, can be applied 
to horse racing in order to predict the outcome of a race. Predicting 
winners in a horse race is not a new idea. Reasonable success 
rates have been obtained through statistical-based approaches and 
artificial neural networks. Our system can predict an average of 
3.3 winners per race meeting which is higher the average score 
(3.1) for the best professional tipster in Mauritius. The use of fuzzy 
logic for prediction of winners in horse racing is new.

Keywords
Horse Racing, Mauritius, Fuzzy Logic

I. Introduction
Horse Racing formed part in Mauritian people lives from 
several years ago.  The birth of horse racing in Mauritius was 
meant to create unity among the French settlers and the English 
administrator.  Colonel Edward Alured Draper, known as the 
“Father” of the Mauritius Turf Club, encouraged Horse Racing 
for more than 2 decades by racing his own thoroughbreds.  This 
task was supported by the governor of the island, Sir Robert 
Farquhar and the Mauritius Turf club was founded in 1812 [2].  
Then Champ de Mars Raceway was open at the Mauritius Turf 
Club on 25th of June 1812.  
Horse Racing in Mauritius has evolved significantly in terms of 
the number of horses brought every year and the number of race 
meetings over years.  Around 125 horses are imported annually 
by stables and the owners mostly from South Africa.  The racing 
season starts at the end of March and ends with the presence of 
world class jockeys, participating in the International Jockeys’ 
Week End [3]. 
The racing track is found in our capital, Port Louis.  Our track 
is considered to be one of the trickiest race tracks of the Indian 
Ocean with its elliptical shape.  It is the second oldest racecourse 
in the world and the oldest in the southern hemisphere. There has 
been constant improvement on the track for better races.  The 
retention of water is very important for the safety of horses and 
jockeys, thus an apparatus called penetrometer is used to give the 
exact state value of the track.  
Horse Training is done at Champ de Mars itself, starting early in the 
morning at 5.00am and ends at about 7.30am.  To promote horse 
racing, another training centre namely Guy Desmarais Training 
Centre was created in 1968 found at Floreal which has a cooler 
climate compared to at Port Louis.  
Betting also has been part of horse racing.  Previously, bookmakers 
organized these betting and offered win bets only.  Nowadays, with 
Supertote and Totelepep betting facilities have been diversified to 
meet public demand.  There are many betting counters around the 
Island where many people can bet more easily.  Legislations have 
been amended for these betting to take place in a legal way. 

This paper proceeds as follows. In section II, some background 
knowledge about horse racing is provided. The literature review 
is described in section III. Section IV describes the design and 
the implementation of the system. The system is evaluated in 
section V and section VI concludes the paper with some reflection 
on future works.

II. Background Study
Horse Racing is among one of the ancient sport which has its 
origin among the prehistoric nomadic tribesman of Central 
Asia who first domesticated the horse about 4500BC [1]. It was 
mainly practised by the royals.  Now, thoroughbred racing is being 
practised worldwide.  In Mauritius, horse racing is considered to 
be among one of the gambling which has been legalised.

A. Horse racing in Mauritius
There are a number of factors which can have a significant 
influence on the outcome of a race. The most important ones are 
the previous performances of the horse, the odds, rating, draw, 
age of the horse, jockey riding the horse, stable to which the 
horse belongs to, the distance on which the race is being ran and 
the preferred distance of the horse, weight of the horse, weight 
of the jockey, horse equipment and the state of the field. Some 
horses perform better on wet and heavy ground. However, when 
the weather is really bad at the Champs de Mars, races are usually 
cancelled so these horses have very limited opportunities to run 
on their favourite track conditions. 
Given the wide arena of information that is available for each 
horse, it is virtually impossible even for an experienced punter to 
process all these information in order to make a wise choice as to 
the winner of the race. Most punters would therefore rely on only 
one or two factors to make their decision. However, not all factors 
are determinative. To find out the decisive factors, the correlation 
coefficient between each factor and rank was calculated. Factors 
for which the coefficient was below a threshold value of 60% 
were discarded. For some factors like jockey and stable, it is not 
possible to compute the correlation coefficient as the inputs are 
not numbers. However, it is trite knowledge that the jockey factor 
is a very conclusive factor. 

B. Horse Track
Our racing track is elliptical in shape having a circumference of 
1298m and its width 11 to 14 m [4].

C. Horse Training
Horse Training is done at Champ de mars itself, starting early in 
the morning at 5.00 am and ends at around 7.30 am.  To promote 
horse racing, another training center namely ‘Guy Desmarais 
Training Centre’ was created in 1968 found at Floreal which has 
a cooler climate compares to at Port Louis.

D. Distance
Distances that are run in a meeting are: 1000, 1365, 1400, 1500, 
1600, 1650, 1850, 2050, 2100, 2300 and 2400.  There are 8 races 
during a particular meeting.  In 1 race, a maximum of 11 horses is 
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allowed to participate. Stables have to be registered with the MTC 
to be able to compete against other stables.  Presently, there are 
only 12 stables in Mauritius which has their own trainer.

E. Classic Races
Each year there is a total amount of 4 ‘classic’ and ‘semi-classic’ 
races.  The Maiden Cup, which is the most popular race event 
in Mauritius, is run over 2400m and attracts the biggest number 
of racing followers.  The other classics are the Duchess of York 
Cup, the Barbe Cup and the Duke of York Cup.

F. Horse Racing Worldwide
Horse racing has flourished in many countries.  Thoroughbred 
horse racing is controlled by different national bodies.  It is being 
practised in several countries like Ireland, France, Hungary, Italy, 
Great Britain, Poland, Australia, New Zealand, Mauritius, South 
Africa, Hong Kong, Mainland China, Malaysia, Singapore, India, 
Japan, Mongolia, Pakistan, South Korea and United Arab Emirates 
[5].

III. Literature Review
In this part of the document, we have a small review of some 
other people’s work on what they have worked on.  These works 
are analysed and briefly described below.
In [6] Neural Network approach has been used to determine 
winners in horse racing.  They have made use of four algorithms, 
namely Back-Propagation, Quazi-Newton, Levenberg-Marquardt 
and Conjugate Gradient Learning Algorithms [6] to horse racing 
data.  The training and testing data were from 143 races.  At the 
end, the results were quite impressive with 74% accuracy in their 
predictions.   The factors used in this study are racing distance, 
type of race, past positions, weight of horses & jockeys, horse 
finish time, equipment used, age of horses and number of horses 
in a race.
In this paper, the aim was to use Artificial Neural Networks (ANN) 
to predict the results of the sporting matches.  Back Propagation 
and Conjugate Gradient Method were used to predict the final 
score of rugby league and basketball.  Overall, in this case, ANN 
proved to be quite useful in the prediction of the sports matches.  
The accuracy of results that were achieved for rugby league was 
55 to 58.2% and for basketball was 49 to 59% [7].  The factors 
which took into consideration were teams’ previous scores, the 
number of wins they had, and average points they scored.
In this paper, Neural Network was used to find the prediction of 
horse racing results.  The model used was Multilayer perceptrons 
(MLP).  The  12 factors which have  used as inputs are: third last 
position (placing of horse in 3rd last race) , second last positions, 
first last position, age of horse, weight (weight carried by horse 
which are jockey and weights), odds, jockeys percentage (% of win 
for  jockey over last 3 years), jockey ranking, trainer percentage 
(% of wins over last 3 years), trainer ranking, going (hardness of 
course: soft, good to soft, good to hard, hard, race value (value of 
total price money for race).  However, the results achieved over 
samples of 10 races were 30 to 50% [8].
The aim in [9] was to find the finishing time of each horse, hence 
predicting the winner of the race.  Neural Networks have been 
used to make prediction.  5 algorithms were used namely, Back-
Propagation (BP), Back-Propagation with momentum, Quasi-
Newton, Lavenberg-Marquardt (LM), and Conjugate Gradient 
Descent Learning Algorithms.  On average, all the algorithms gave 
an accuracy of 77% of the results.  At last, it was concluded that 
BP performs slightly better than other algorithms and LP is the 

fastest algorithms.  The 8 factors which were used: horse weight, 
type of race, horse’s trainer, horse’s jockey, number of horses in 
a race, race distance, track condition and weather.
In this paper, the authors studied greyhound racing which involves 
a race of dogs.  At first they used 50 variables which were difficult 
to apply Neural Networks (NN). Therefore, in order to be able to 
predict better results, they suggested 10 performance variables 
which were fastest time, win percentage, place percentage, break 
average, show percentage, finish average, time 7 average, time 
3 average, up grade, and grade average.  The algorithms used 
are Back Propagation, BP (NN) and ID3 (decision trees).  The 
prediction made was from 100 races.  The final payouts made 
after betting on 100 races ($2 per race) were; for the 3 experts: 
-$71.40, -$61.20 and -$70.20; for ID3:$69.20 and BP: $124.80 
[10].  Hence it was deduced that, both ID3 and BP performed 
better than the human experts.
In this paper, the aim was to investigate the ability of Artificial 
Intelligence (AI) to successfully make predictions regarding the 
results of sporting competitions.  In order to do this, Race date 
and time, Course, value, Distance in yards, race type, number of 
runners, race card number, draw, finishing position, horse name, 
age, weight Carried(pounds) were taken into consideration [11].  
Back Propagation algorithm was used to make the predictions.  
However, in this paper it was concluded that the results in the 
project was not as it was expected by the authors.  
In this paper, a model was proposed for the prediction of the 
results of a football match.  The factors used were the results 
of both teams from the previous match.  This model determines 
the techniques of recognizing nonlinear dependencies by fuzzy 
knowledge bases.  The model was built in two stages where the 
first stage was to determine the structure of the fuzzy model.  And 
the second stage was to tune the fuzzy model.  A genetic algorithm 
and a neural network were used.  To predict the result variables 
were defined and 5 levels were constructed which were d1 (Big 
loss, BL), d2 (Small loss, SL), d3 (drawn, D), d4 (Small win, 
SW), d5 (Big Win, BW) [12].  The If-Then rules were applied.  
The results of 350 matches from 1991 to 1993 were used.  It was 
concluded that the best prediction made were for d1 and d5, and 
the worst predicted results were for d2 and d4.
The author’s proposition in [13] was to build up a novel framework 
for sports prediction using a framework which consists of 2 main 
components: a rule-based reasoned and a Bayesian network 
component.  A system called FRES was developed which 
implemented the framework.  The factors which were used were: 
formation, overlapping, skills, concentrations, passing, number 
of offenders, average, number of offenders, finishing, chances, 
man-marking, teamwork, pressing, fatigue, number of defenders, 
average number of defenders, defensive stability, covering, 
morale, number of midfielders, average number of players near 
the ball, intercepting, keeping, location, stamina, activity level 
and endurance.  Ultimately, it was concluded that FRES gave 
reasonable and stable predictions.  The total difference between 
the predicted rank and actual result was compared to other two 
historic predictors and for FRES it was 20 and the two others were 
21 and 28.  And FRES had the smallest error standard deviation 
of 2.359.
The authors aim in [14] was to determine the comparative accuracy 
of the expert Bayesian networks (BN) compared to some alternative 
Machine Learning (ML) models.  The additional ML techniques 
used were: MC4, a decision tree learner, Naive Bayesian learner 
data driven Bayesian and a K-nearest neighbour learner.  The 
prediction was based on the data from two season’s games of 76 
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matches and a total of 38 attributes.  The overall average percentage 
was: for most common-40.05%, MC4-25.77%, Naive BN-42.26%, 
Hugin BN-40.58%, Expert BN-59.21%, KNN-47.21%.  From the 
results, it was concluded that expert BN was superior to other 
techniques for the prediction outcomes (win, loss, and draw).   

IV. Design and Implementation
In this part the aspects of proposed system will be elaborated 
and the important algorithms pertaining to the system will be 
explained.
Firstly, the user will have to log in into the system by using a 
username and a password.  Then the user will be directed to an 
interface where the user will have options to add/ delete/ modify 
and or search for a horse, Jockey details, stable details, and season 
details.  The user will have to insert races for a meeting.  The 
user can train the data and therefore predict the results of races 
in a meeting.  This proposed method construct the membership 
functions and generates fuzzy rules from the training instances, 
based on the correlation coefficient threshold value, the boundary 
shift value and the center shift value.
The diagram below shows an overview of our system.

Fig. 1: Functional Modelling of the System

Now, we will present a method to construct membership functions 
and generate fuzzy rules from training instances to deal with horse 
racing prediction problem.  Our horse racing data set contains 1514 
instances with 2 inputs attributes namely the age and the draw.  
The main attribute is set to the rank since we have to predict the 
rank of each horses in a race.  
Therefore, each rank is assigned a value, for example rank 1  1, 
rank 2  2, …, rank 11 11. Our system is has 2 phases: a training 
phase and a prediction phase.

Training phase consists of 6 steps which are explained below:
Step 1: Strength of the linear relationship between each attribute 
and the rank

Example, given the following data: using rank(x) and age(y)

Table 1: Rank (x) and Age(y)

x 1 2 3 4 5 6 7 1 2 3 4 5 6 7 … … 6 7

y 5 4 6 7 4 6 8 9 5 7 8 10 4 6 … … 8 6

The correlation coefficient,

Step 2: Checking against the threshold
The values obtained for each linguistic variable are checked • 
against the specified threshold.
The ones greater than the threshold are kept for further use.• 

Step 3: Maximum, minimum and highest occurrence value
Find the maximum and minimum value of each attribute for • 
each rank from the training instances.

Table 2: Finding Maximum, Minimum and Highest Occurrence 
Value

Rank 1 2

Attributes Age Draw Age Draw

Minimum attribute 
value, a 3 1 3 1
Maximum attribute 
value, b 11 11 11 11

Highest occurrence 
value, c 4 4 7 7

Step 4: Calculate right and left vertex
Find N1 the number of training instances for each attribute • 
value that is equal to the maximum attribute value
Find N2 the number of training instances for each attribute • 
value that is equal to the minimum attribute value
Then, we calculate the right and left vertex using the formulas • 
mentioned below:

Right vertex = a + N1 * boundary shift value
Left vertex = b – N2 * boundary shift value

Table 3: 

Rank 1 2

Attributes Age Draw Age Draw

N1 17 54 17 7

N2 17 165 17 165

Step 5: Calculate center vertex
The center vertex is dependent on the number of training • 
instances found earlier, which means that.
If N1 < N2 or N1 > N2, then, • 
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Center vertex = c + (N1 + N2) * center shift value,
If N1= N2,• 

Center vertex = highest occurrence value (c)

Table 4: 
Rank 1 2

Attributes Age Draw Age Draw

Center Vertex 4.0 4.0 7.0 7.0

Step 6: Generating rules
For each attribute, we obtained a right vertex, a left vertex • 
and a center vertex
Example age :• 

Age (4.0, 4.0, 11.0) for rank 1
Age (0.0, 7.0, 11.0) for rank 2

Then for each attribute of each rank, the rules will be created • 
and the membership functions can be constructed.
Example of Rules generated :• 

IF age IS (4.0, 4.0, 11.0) AND draw IS (1.0, 4.0, 11.0)
THEN rank IS 1

These information will be place in an FCL (Fuzzy control • 
language) file which will be used by the jfuzzylogic 
library.

Example of generated membership functions:

Fig. 2: Membership Function for Draw

Prediction phase
Using jFuzzy Logic library• 

The jfuzzylogic library will be using the FCL file.
Creating FIS• 

The Fuzzy Inference System (FIS) is composed with one or more 
function blocks. Each function block is composed by one or more 
RuleBlockclass and variables as well as the fuzzyfiers and the 
defuzzifiers.  In each block we also define the linguistic terms.

 Example:
 FUZZIFY draw
 TERM rank1 := trian 1.0 4.0 11.0;
 TERM rank2 := trian 1.0 7.0 11.0;
 TERM rank3 := trian 1.0 1.0 12.0;
 TERM rank4 := trian 1.0 2.0 11.0;
 TERM rank5 := trian 1.0 3.0 11.0;
 TERM rank6 := trian 1.0 6.0 12.0;
 TERM rank7 := trian 1.0 7.0 11.0;
 TERM rank8 := trian 1.0 6.0 12.0;
 TERM rank9 := trian 1.0 5.0 11.0;
 TERM rank10 := trian 1.0 11.0 12.0;
 TERM rank11 := trian 1.0 8.0 12.0;
 END_FUZZIFY

 DEFUZZIFY tip
 TERM first := 1;
 TERM second := 2;
 TERM third := 3;
 TERM fourth := 4;
 TERM fifth := 5;
 TERM six := 6;
 TERM seven := 7;
 TERM eigth := 8;
 TERM nine := 9;
 TERM ten := 10;
 TERM eleven := 11;
 METHOD : COGS;
 END_DEFUZZIFY

The rules generated are:
RULEBLOCK tipRules
 AND : MIN;
 ACT : MIN;
 ACCU : MAX;
 RULE 01 : IF distance IS rank1 AND draw IS rank1           
AND age IS rank1 THEN tip IS first;
 RULE 02 : IF distance IS rank2 AND draw IS rank2 
AND age IS rank2 THEN tip IS second;
 RULE 03 : IF distance IS rank3 AND draw IS rank3 
AND age IS rank3 THEN tip IS third;
 RULE 04 : IF distance IS rank4 AND draw IS 
rank4 AND age IS rank4 THEN tip IS fourth;
 RULE 05 : IF distance IS rank5 AND draw IS rank5 
AND age IS rank5 THEN tip IS fifth;
 RULE 06 : IF distance IS rank6 AND draw IS rank6 
AND age IS rank6 THEN tip IS six;
 RULE 07 : IF distance IS rank7 AND draw IS rank7 
AND age IS rank7 THEN tip IS seven;
 RULE 08 : IF distance IS rank8 AND draw IS rank8 
AND age IS rank8 THEN tip IS eigth;
 RULE 09 : IF distance IS rank9 AND draw IS rank9 
AND age IS rank9 THEN tip IS nine;
 RULE 10 : IF distance IS rank10 AND draw IS rank10 
AND age IS rank10 THEN tip IS ten;
 RULE 11 : IF distance IS rank11 AND draw IS rank11 
AND age IS rank11 THEN tip IS eleven;
END_RULEBLOCK

Steps:
Creating FIS instance• 

FIS fis = new FIS();
Loading FCL file for that instance• 

Fis.load(‘file path’);
Getting the function block from the FCL file• 

FunctionBlock fb = fis.getFunctionBlock(“tipper”);
Setting the variables for that function block • 
FUZZIFICATION

fb.setVariable(variable name, associated value);
Evaluating the function block INFERENCE ENGINE • 

fb.evaluate();
Getting the variable from the function block • 
DEFUZZIFICATION

fb.getVariable(“tip”).getValue();
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V. Evaluation
Data from the 2012 Racing Season was used for testing purposes. 
In 2012, there were 36, excluding the two international meetings. 
The first 29 meetings were used for training and the testing was 
done on the 30th, 31st and 32nd meetings. It was found that the 
system was able to predict 10 races out of 24, giving an accuracy 
of 41.7%. This is an average of 3.3 winners per race meeting. The 
best professional tipster could only forecast 112 races out of 288 
races, giving an accuracy of 38.9% and an average of 3.1 winners 
per race meeting. Our system seems to perform better because 
it is easier to predict winners at the end of the reason than at the 
beginning. At the beginning of the season, there are fewer statistics 
to rely on as there are many new horses which are running for 
the first time and their performance on the Mauritian soil is often 
unpredictable. The bets were as follows:

Table 5: Profit/Gain Table
Wins Place
Race 
number Gains Race Number Gain

1 0 1 170
2 250 2 120
3 0 3 120
4 0 4 0
5 550 5 135
6 200 6 110
7 0 7 110
8 450 8 130
Total 1450 895
Profit 650 95

A total of Rs800 were placed on these horses. Our system correctly 
predicted four winners out of these eight races, which returned a 
total of Rs1450. The amount won is not significant, however most 
of the predicted horses are in the first four. If we had bet Rs100 in 
each race on a place bet, we could have made Rs895 leaving us 
with a profit of Rs95. However, we can also use the predictions to 
play place accumulators or other types of bets where the amount 
won are heftier.

VI. Conclusion
The main aim of this paper was to use a fuzzy logic approach in 
order to improve the prediction of horse racing at the Champs de 
Mars in Mauritius. To our knowledge, this is a novel application of 
fuzzy logic. Several factors affecting the outcome of a race were 
considered. A considerable amount of data has also been used in 
our system to generate the fuzzy membership functions and the 
rules. Whenever new results are added to the database, the system 
is automatically updated and thus new values  are allocated to 
the membership functions. Our system can predict an average of 
3.3 winners on every race meeting compared with an average of 
3.1 winners for the best professional tipster. In our future work, 
we intend to include additional factors to see how this affects the 
prediction algorithm and to perform more exhaustive testing.
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