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Abstract


Considering the increasing virulence of diseases and their resistance to contemporary medicines, it is of utmost importance to consider and explore non medicinal avenues to control and halt the spread of disease.  By providing ways to stop epidemics before they become epidemics, we provide a great service to humanity.  This project utilizes environmental based modeling to attempt to define the optimal behavior for an individual in a population in which an epidemic is released.  This project takes a real step towards predictive modeling and explores how disease is transmitted

Introduction


The purpose of this project is to develop a fully functional and easily to extend model that simulates the spread of disease in a controlled population.  The model will place great emphasis upon discovering how the agents interact and how new sicknesses are transmitted.  The most complicated aspect of this is constructing the model in such a way that it accurately simulates the agents' reception of information about their environment and bases their behavior on what they discover about their environment.

Background


There have been many recent advancements in the field of modeling.  Many such advancements come under the realm of agent based modeling.

Methods


The project will utilize a simple, top down model to show how a disease would be spread in such a population.  It uses classrooms and students as objects and ferries them from one place to another to suit the needs of the system.  The system averages the chance that a student will be infected and thus produces a very reliable model, not based on tons of individual chances but instead based on the sum of the chances of each student in the system.


The methods used in this project are, at this time, definitely in an evolutionary state, although I have had considerable success with graphing the results.  I definitely believe a labeled, scaled, graph would be preferable, but it is somewhat impressive that the program can take simple inputs and do some math to simulate how many students have become infected.  I think that the graphing of the simulation is a side road which I shall continue to explore as I further develop my model.


Another critical aspect of this project is having solid scientific research to back up the modeling claims.  Investigation will have to be done to discover what research has been done in the field of epidemiology and disease transmission, in order to make sure that the model is operating from a logical starting point.  Most critically, an equation for modeling how many people will become sick in a stated period of time will be essential to the success/validity of the project.  Such an equation will have to hold up to scientific scrutiny, produce reproducible results, and yet allow for the inherent randomness associated with the spread of diseases in a student population.

Results


It is highly doubtable that the results of this project will be altogether anticipated; crowded rooms lead to greater infection rates, more infected students will infect their peers, etc.  However, the results from this project are more in the modeling tool achieved rather than in some groundbreaking new discovery this model will strike upon.


A possible counterpoint to this is using the model to investigate superspreading.  Superspreading is the term used to refer to the phenomenon that often 20% of those infected infect 80% of those who contract the disease.  Isolation or quarantine of so-called superspreaders has often been thought of as a very reasonable way to combat epidemics, and research confirming their hypothetical existence would be extremely valuable.  As much as I would like to pursue this course, however, I believe it is more important to first come up with a solid modeling program.
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