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Case Study 7       Decision Rules for Race Horse Wagering

Decision Rules for Race Horse Wagering

Problem Description

People have bet on the outcome of horse races for a very long time. They try to earn large profits from their bets by finding ways of outwitting other betters. A large number of books have been published on horse races, and each author claims that following his/her methods will lead to profits. So far you have not been able to make big profits using any of the existing methods. Therefore, you decide to build a system that will help you and others place sophisticated bets. 

Horse racing is one of the most documented sports. There are thousands of pieces of data published on each upcoming race. This data is available to you, and you need to build a database to keep all this information. Once you build your betting support system, you need to test it on some sample data and report your observations. 

Database Design

We present in here the main entity types of this database. For each entity type, we provide some of the corresponding attributes. Use this information in order to: (a) Build an Enhanced E-R diagram; (b) Transform the Enhanced E-R diagram to a relational database. Identify the primary key(s) and the foreign key(s) for each relation. Draw the relational integrality constraints; (c) For each of the relations created, indicate its normal form. If the relation is not in the 3NF, decompose it into 3NF relations.
1. Horse: The main attributes are identification number, name, birthday, height, weight, breed (Arabian, English, etc.), races attended, races won, injuries, etc.

2. Owner (of the horse): The main attributes are identification number, name, address, etc.

3. Jockey: The main attributes are social security number, name, address, weight, height, birthday, years of experience, race history, major achievements, etc.

4. Racetrack: The main attributes are name, location (address), type (dirt, turf, etc.), distance, etc.

5. Race: The main attributes are name, date, distance, number of times it is organized in a year, location, number of horses participating, number of jockeys participating, etc.

Access Application Development

The following are some of the queries, forms, and reports one can create in order to increase the functionality of this database:

Queries:
1. It has been shown that there is a high probability that the horses that have won the race at least once will win the race again. Therefore, there is a tendency in the public to bet on the horses that won at least once. To help with the decision about which horse to bet on, run a query that presents for each horse the following information:

a. Name, breed, age, height and weight.

b. Percentage of time the horse won a race.

c. Average number of times the horse won. 

d. Percentage of time a horse won the races that were held on types of tracks such as today’s track.

e. Percentage of time a horse won a big race (races with attendance more than 30 horses). 

Rank this information by percentage and average number of wins.

2. In fact, percentage and average number of wins are not very good indicators of how a horse will perform in the current race. However, this information combined with the information about the time of the last race, changes in weight carried, current speed rating, and previous class rating are a better indicator. Run a query that puts together this information.

3. People believe that the following are indicators of a good (forthcoming) performance:

a. The horse has not raced within one month of today’s race.

b. The horse won at least two of its last five races. 

c. The horse finished no worse than second in at least five of the last ten races.

d. The horse and its jockey have raced together in the last two years.

e. The horse has either raced and finished second or better in the last ten days or shown an exceptional workout in the last four days.

Run a query that lists the horses in each of the categories listed above.

4. The following are other (secondary) factors to be considered in choosing a horse to bet for: 

a. Find the horse that was first at the last stretch and won the race by at least one and a half lengths.

b. Find the horses that in their last race did not finish in the money.

c. Find the horses that in their last race lost more than ¾ lengths in the stretch.

d. Find the horses that have a speed rating at today’s distance within five points of the highest speed rating of all the competing horses in the past four races. 

e. Find the horses that have participated in at least ten races during the last year.

5. Some people demonstrate interest about, or tend to be loyal to, a particular horse. Create a query that prompts for the identification number of a horse and returns the following:

a. The date and time of the last race the horse ran.

b. The time the horse made on the last race run that was at a distance close to today’s distance.

6. People believe that there is a high probability a horse will not win a race given the following conditions:

a. The horse never won a race. 

b. The horse did not win during the last (say, 10) races.

c. The horse never had a race at today’s track.

d. The horse never ran today’s distance at today’s track.

Run a query that lists the horses in each of the categories listed above.

You can define other criteria as you feel necessary and run the above queries to get a list of horses for each race. 
Forms:
1. Create a user sign-in form together with a registration form for new users.

2. Create the following data entry forms that are used for database administrative functions: horses, owners, jockeys, races, etc. These forms allow the user to add, update, and delete information about transactions, books, customers, etc.

3. Create a form that allows the user to browse through the name of the horses recorded in the database. Create a subform that presents for each horse the races run, the time made, and its placement.

4. Create a form that allows the user to choose (say, from a combo box) the name of an owner. Create a subform that presents the name of the horses owned by this owner.

5. Create a form that allows the user to choose (say, from a list box) the name of a jockey. Create a subform that presents the races the particular jockey ran, the name of the horse s/he run with, the time made, and her/his placement on each race.

6. You have already created a few queries that help to retrieve information from this database. Consider the third set of queries you built. These queries help identify horses that have a potential to win. One can use a command button to run each of these queries. Create a form titled, “Hints for Choosing a Horse.” In this form put command buttons. When one of the buttons is clicked on, one of the queries is run, and the results from the run are presented to the user.

7. Create a form that allows the user to browse through the information recorded in this database about the horses, jockeys, and owners. Use the tab-control to do so.       

Design a logo for this database. The logo can contain the picture of a horse, or the picture of a jockey on a horse. Put this logo in the forms created above. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports:
1. Report on the ranking of the horses based on winning percentage, average winnings, speed rating, previous class rating, time of last race and last workout, and change in their body weight.

2. Report the date and time of the last race a particular horse raced that was at a distance close to today’s distance and in which the horse was first at the last stretch and won the race by at least one and a half lengths.

3. Report the name and owner of the horses that meet these descriptions:

a. Never won a race. 

b. Had no wins in the last ten races.

c. Never had a race at today’s track.

d. Never ran today’s distance at today’s track.

4. Report the name and owner of the horses that meet these descriptions:

a. Did not race within one month of today’s race.

b. Won at least two of its last five races. 

c. Finished no worse than second in at least five of the last ten races.

d. Either raced and finished second or better in the last ten days or has shown an exceptional workout in the last four days.

Visual Basic.NET Application Development

This database application can be used by individuals who are interested in betting or by the database administrator. In the following figure we present a tentative layout of the system. 
[image: image1]
In the welcome screen, the user can choose one of the four options presented. We give details about the forms or set of forms to be included in each option; however, you are encouraged to add other forms you find important.  

Search: The user can search the database to retrieve information about horses, jockeys, forthcoming races, etc. We suggest that the search queries and forms already created in the Access Application Development section be included in here. 

Browse: The user can browse the database to learn more about horses, jockeys, races, etc.  

Statistics, graphs, and data mining: This option provides various statistics, plots trends, and performs data analysis. The following are some examples:

1. Plot the average number of the races run by a horse per month during the last year. 

2. The total number of races won per year during the last ten years by a horse of a particular breed (e.g., English horses).

3. Plot the time it took to finish the same race by the winner per year during the last ten years. 

4. Plot the time it took to finish the same race by the worst performer per year during the last ten years. 
Update: The update form requires an administrator login name and password. This form allows the user to add/delete/update the information kept in this database about horses, jockeys, races, etc.

Web Extension

Users may access this database from personal computers at home or in the office. To be able to use the database, users pay a membership fee. Members have a login name and password. Users should be able to search for horses, jockeys, and forthcoming events, update their personal information, etc. Members, however, should not be allowed to update/delete information about other members, horses, jockeys, races, etc. Only the administrator of the database can have access to the update forms.

Develop an ASP.NET web application that will enable the users to access the database and perform the activities described above. Your application will have forms similar to the ones described in the VB.NET Application section.

Reference 

R. C. Vergin, “An investigation of decision rules for thoroughbred race horse wagering,”  Interfaces 8(1), 1977, pp.34-45.
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