CS464 Introduction to Machine Learning
Fall 2010
Programming Assignment 1 – Decision Tree Learning
Due Date:  November 11, 2010
In this programming assignment, you are going to implement decision tree algorithm ID3. Your program is going to use three input files:

functionAttributes.txt – 
This file should contain the information about the attributes of the target function (including target attribute). This file contains exactly N lines for a function with N attributes (including target attribute). The first line should contain information about target attribute, the second line contains the information about the first attribute, the third line contains the information about the second attribute, and so on.
The first line contains the possible number of values for the target attribute (a value > 1), and possible values for the target attribute. For example, if the target function is a boolean function, the first line will be:

   2 yes no

If the target attribute can take four possible values (a, b, c, d), the first line will be:

   4 a b c d

The line for an attribute will be in the same format of the line for the target attribute.
trainingSet.txt –

This file contains the training examples. Each line contains a training example which consists of N attribute values. The first one is the value of the target attribute, the second value is the value of the first attribute, and so on.  Each value is separated with one or more space character. The following is a sample training example file for a function with three attributes. The target attribute may take values “yes” and “no”; the first attribute may take values “a1” and “a2”; the second attribute may take values “b1”, “b2” and “b3”.

   yes a1 b2

   yes a1 b3

   no  a2 b2

   no  a1 b1

evaluationSet.txt –

This file contains the evaluation set and its format is same as the file trainingSet.txt.

Your program should do the followings:

· It should read functionAttributes.txt and trainingSet.txt files in order to learn the decision tree using ID3 learning algorithm. It should convert the learned decision tree in rules and print them into rules.txt file.

· After the decision tree is learned, it should read evaluationSet.txt file in order to find the accuracy result for the instances in this file. It should print the accuracy result on the screen.

· Then, your program should prune the learned rules (convert the decision tree into rules) using rule pruning approach (and the instances in evaluationSet.txt file). Your program should prune as long as the accuracy result increases for the evaluation set.  Your program should print the final pruned rules into prunedrules.txt file, and the final accuracy result on the screen.
· Test your program with at least two example sets. 
You should hand-in:

· Send your homework to your assistant. (email to your assistant (Gönenç Ercan)  ercangu@cs.bilkent.edu.tr ).

· Put the following files into a .rar file(named as yourname.rar ) and send that file to your assistant.

· Your source program files

· Sample input files for your program 

· Executable of your program and a message indicating how to run your executable in a department machine.

DO IT YOURSELF – CHEATING WILL BE PUNISHED 

