CSE 5331/7331  Fall 2008 
PROJECT I:  CLASSIFICATION/PREDICTION
DUE DATE:  10/28/08 midnight
General Description:

The study of biodegradation of compounds in nature is an important research area in Environmental Engineering.  However, the accurate prediction of which compounds actually biodegrade and the speed with which they degrade is a difficult problem yet to be solved.  Previous prediction algorithms tend to rely on structural properties of compounds to do the prediction and create somewhat simplistic linear regression models.  (Part of the problem with previous prediction algorithms is the lack of large amounts of reliable data.  Unfortunately this will also be a problem with this project.)
Your project requires the development and comparison of data mining classification algorithms to predict biodegradability of compounds.  You are to use the Aerobic HalfLife Complete Set data found in the BDMINE Data:  http://engr.smu.edu/~plegorre/login.php  .
Requirements:

CSE 5331:  You are to use Weka to compare the performance of two different classification/prediction algorithms using two different subsets of the BDMINE attributes.   This means that you will be required to run four different Weka experiments.

CSE 7331:  You are to use Weka to compare the performance of three different classification/prediction algorithms using three different subsets of the BDMINE attributes.   This means that you will be required to run nine different Weka experiments.

Each of the two(three) algorithms is to be trained using the provided data. You then need to compare the performance of the algorithms using two different metrics you have chosen.  You may choose algorithms discussed in class, but this isn’t necessary.  
The provided dataset has many attributes.  Some of these are related to each other and some may appear to be more related to the prediction problem.  You are to run experiments with at least two(three) subsets of the attributes (as predictors for the biodegration rate):

Submission:

1) (20 pts)  Identify and describe the two(three) techniques in Weka you have chosen to select the subsets of attributes to use in prediction.  You must perform some research to describe each attribute selection technique.  Your writeup must include one paragraph describing each technique and contain at least one reference for each technique.
2) (20 pts)  Identify and describe the two(three) classification/predictions algorithms in Weka you have chosen to use.  You must perform some research to describe each algorithm.  Your writeup must include one paragraph describing each algorithm and contain at least one reference for each algorithm.

3) (10 pts)  For each chosen classification algorithm, identify the choice of input parameters used in Weka.  Briefly justify why you have chosen each parameter value.

4) (10 pts)  Indicate how you have chosen to divide the dataset into testing/validation sets.  Describe the technique used.  Each experiment is to use the same technique
5) (10 pts)  Describe any preprocessing you have done to the data.  Remember that you are to use the Aerobic HalfLife Complete Set of the data.

6) (10 pts)  Provide hard (or soft) copy output from Weka for each of the four(nine) experiment runs.  If you use a tree algorithm, provide a visual of the tree.  If you use neural network provide a visualization of it.

7) (20pts)  Write a report (3-5 pages) describing the results of your experiments.  Which of the four(nine) experiments provided the best result?  Why?  This writeup is to include a description of the two metrics chosen for comparison.
NOTE:  You may choose to run a similar set of experiments on data of your choice.  HOWEVER, this must be approved by Dr. Dunham in advance.
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