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Senior Capstone Project Outline

Purpose
The purpose of this document is to give a tentative outline of the Baseball League Simulator software package that will be completed for CSCI-460.   

Supervisors
Dr. Pankratz (Computer Science Components)

Dr. Quinn (Economic Components and Project Specifications)

Project Description

The study of sports from and economic standpoint is based around how teams allocate scarce resources (money/talent) to satisfy unlimited wants (wins and revenue).  However, the value that is placed on winning versus profit maximization may vary from team to team.  Furthermore, how a team evaluates players, that is, the decisions that go into determining the worth of a player to a team may vary across franchises.  As teams vary how they go about scouting, signing, and utilizing players to meet their desired goals, team performance, and thus league balance, changes based on net effects of team decisions.  Lastly, leagues may impose specific rules to affect who a team can or cannot sign, how many players are available to sign, the amount of money that can be spent on player salaries, and even the number of teams in the league.  Different management philosophies working within different league parameters result in various performances by league teams, changing player salaries, competitive balance variations, etc.  As professional sports typically operate on a one season/year basis, real-world data is slow to generate, and large samples are frequently hard to gather for the purpose of studying the effects of certain economic philosophies/parameters on sporting results.  Therefore, the ability to control and simulate sports philosophies and performance would be greatly appreciated by the field.   

The goal of the project is to write a program(s) to create, maintain, simulate, and report data for fictional baseball leagues for the purpose of economic research and study.  Given a selection of players with varying performance statistics, a user should be able to create a league, set the parameters or rules of the league, fill it with a certain amount of teams containing a certain amount of players, and adjust the “focus” or philosophy of each team, whether it is profit maximization or winning.  Teams should also have a philosophy for signing players in terms of statistics or performance measures they emphasize.  With the various “philosophies” in place, the program should fill team rosters within the criteria set by the teams and league, along with a bit of randomness.  With the teams created, a user should be able to simulate seasons for the league, randomly, or perhaps with a small stochastic component, generate the results of the league with appropriate team and player statistics, along with appropriate financial data. Lastly, the user should be able to gather the results of the simulation for the purpose of study, hence summary data, such as competitive balance, average salary; etc should be available either readily or as a computation.  The user should be able to alter the parameters of a league or team between simulations, as well as manage more than one league at a time.     

With such a software package available, a researcher will be able to run hundreds of simulations for various league and team structures, resulting in a breadth of data that is both random, yet stochastic enough to be of value in testing economic theories.  

Program Components

Inputs
-League Information


-Salary Cap (if any)

-Number of Teams


-Size of Teams


-Revenue Sharing (if any)

-Team Information


-Market Size


-Money Available to Spend on Players


-Degree of Emphasis on Winning vs. Revenue


-Marginal Revenue Product Function 


-Marginal Cost Function
-Player Information


-Statistics
“Fixed Components”

-Players and Player Statistics will be fixed at the onset, although an option should exist to add a player(s), and simulating seasons should alter a player’s statistics.  

“Random” Outputs
-League Information


-Competitive Balance


-Total Revenue

-Team Information


-Wins/Losses


-Marginal Revenue for the season


-Marginal Cost for the season


-Total Revenue

-Game Information


-Result


-Revenue


-Player Statistics

-Player Information


-Statistics

Note: Simulated results should not be purely random, but based in part on the inputs provided by the user.  All variables subject to change should program requirements change.  
Interface

The user will enter team/league/player information in a Windows Forms like interface, similar to a Microsoft Access form, although not an Access program.  The ability to mass import/update data will be a “if I have time” feature.  As the largest sports leagues are usually no more than thirty teams, it should not be an unreasonable assumption to manually create each team with a few variables, although teams should be available for use in more than one league.    

Data Management 

A database will be used to manage all league/team/player data, using SQL or MySQL to query the information needed.  A more complete database design will be provided soon.    

Coding Language
For now, C# will be used to perform most of the operations requested by the user, handle the interface, and maintain the database of the program.  I will schedule a meeting with DCP to talk about class/object relations and how to structure the overall program to best manage the data.  Have already ordered a C# how-to book for CSCI-330, and will acquire more literature for database management or other coding requirements as necessary.  
“Econ” Components
Algorithms for determining team revenue, marginal revenue product, marginal cost, player statistics, and how to best “randomize” the data (that is the influence of certain management choices over winning/performance) will be worked out with Dr. Quinn as the project progresses.  Past study of the economics of sports along with the various scholarly journals available from SNC and Dr. Quinn assure that literature to serve as the basis for algorithms is readily available.  
Conclusion/Project Summary
The ultimate final product for this capstone will be a versatile database management and simulation program.  Given certain league criteria and certain team philosophies, revenue and performance should be able to be simulated for a league, resulting in a wealth of economic data for research purposes.  By making the database design and user options as flexible as possible, a wide variety of situations should be testable with only a few mouse clicks, without the user having to worry about storage or organization of results.  The result will be a large, clean, query-able dataset rich in league, team, and player simulations.    
