Machine Learning 15:681 September 19, 1995

Homework 2 Due October 3

This homework asks you to write a decision tree learning program, to apply it to learn meeting scheduling preferences from calendar data, and to experiment with an interesting variation (of your choice) on your algorithm. You are encouraged to work in pairs on this assignment.

The assignment:

1. Write a decision tree learning program in whatever computer language you like. You may implement the ID3 algorithm, or any variation of it you wish. To keep it simple, you may restrict your program to handle only boolean valued classification tasks (e.g., where the examples are to be classified as either positive or negative).

2. Run your decision tree learning algorithm on the training data provided in /afs/cs/project/theo-1/assignment/calendar.training. Measure the accuracy of the learned decision tree over the training data, and predict what you think its performance will be on new data. Then measure the accuracy over the data in /afs/cs/project/theo-1/assignment/calendar.test. Any discrepancies? (These data files contain comments that explain the format of the data.)

3. Modify your program in some interesting way. For example, you might consider changing one of the following (or pick your own)

• The attribute selection measure. For example, if you used information gain in your original algorithm, you might consider trying an alternative such as gain ratio, random choice, total number of errors, ...

• How to prune or stop growing the tree. For example, if you began with no pruning, you might consider trying reduced error pruning, postpruning using the training data, or using the than test data.

4. Rerun your program to determine the impact of the change. At a minimum, rerun it on the same training and test data. For extra credit, run the experiment several times on randomly choosen subsets of the available data, to obtain a result with greater statistical significance.

Policy on working together:

You may work alone, or work with a partner to do parts 1 and 2 above. If you choose to work with a partner, then the two of you must choose different modifications for parts 3 and 4, and each do one.

What to turn in:

1. A complete description of your basic algorithm and the modified algorithm.

2. A clear description of your experimental results

3. Conclusions you draw from your experiments

4. A file pointer and listing of your code

5. The name of your partner, if any.

Hint: Start early!