IC5 171
Fall 2005

Project
(due Dec8 2003)

Learning

In this project you will implement one learmng algonithms studied in class.
Two datasets will be provided to train/test the algorithms.

1. Naive Bayes classifier

For a bomus you can implement the boosted Narve Bayes algorithm.

Toy Dataset

The first dataset is a toy problem and is given below. Each instance has 5 discrete
attmbutes (Cutlook, Temperature, Hurmdity, Windy, Play (rolf). The last atimbute 1s the
class.

The first 10 instances will be your fraiming set. The remaining four instances are your test
set. The performance of the algonthms 1s measured by accuracy, 1.e. the ration between
the number of instances classified comrectly and the total number of test instances.

No. Outlook Temperature Humidity Windy Play Golf?

1 sunny hot high false N
2 sunny  hot high tme N
3 owvercast hot high falze Y
4  rain muld high false Y
2 ram cool normal false Y
6 rain cool normal e N
7 owvercast cool normal e Y
8 sunny muld high false N
0 sumny cool normal false Y
10 rain mild normal false Y
11 sunny muld normal e Y
12 overcast mild high tue Y
13 owercast hot normal false Y
14 rain muld high tue N

Real World Dataset
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A second dataset 15 a real-world problem nstance. You can download it from the class
website (hittp:/‘'wiwwics ncl edu/~wellingteaching/TC51 71 Fall(5/ Xim ixt, and
hitp-/fwiwwics uol edu/~wellingfteaching TC51 7 1Fall05 Y trn txt).

The first file contains the training attributes: a 54x300 matrix with 0's and 1°s. The
second file a 1x500 matrix with the labels (1 for spam, O for non-spam).

Each atimbute indicates the presence or absence of certain words in an email. Your task 1s
to build your own “spam-assassin’ that can filter out future spam messages. On this
dataset, a simple naive Bayes classifier achieves around 39% training error. If you don’t
get that, you may have a bug in your code.

Naive Bayes Classifier (required)
The naive Bayes classifier fits a very simple model to each class separately, and uses

Bayes rule to make the classification decision Report the classification performance on
the fraining set.

Boosted Naive Bayes Classifier (BONUS)

The boosted version uses the code you already have for the narve Bayes classifier and
applies it iteratively on re-welghted data. You should determine some value for the
number of boosted rounds (any number 1s OK, but some clearly do better than others).

Showw plots of training error and testing error as a funchion of the boosting rounds. 1 got
about 37% traiming error using this method, so beware that the improvement may not be

very large.

Extra Credit (double BONUS).

For exira-credit, you'll have to implement a cross-validation procedure to figure out the
number of rounds to boost. The winner on the held-out test set wins the competition.
Other ways to get extra bonus are to implement a mumber of other classifiers treated in
class and comparing performance (e.g. k-nearest neighbors, logistic regression, decision
stump boostng).

What to hand in

] Source code must be submiatted using the class drop-box in EEE.

] Youwill hand in a report containing the description of your method as well as
examples demonsirating that your program works correctly. Limat your discussion
to 2 pages.

General Instructions

] You may discuss the problem with other people but must develop your program
mndependently.
] Your program will have four arguments:
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args[0] — the algorithm (e.g. 0 for NB, 1 for BNB, etc).

args[1] - mput file contaiming the traimng dataset

args[2] — input file containing the test dataset.

args[3] — output file wath results.

[l The training/test files are formatted as follows. Each line corresponds to a single

observation. Attribute values are comma separated (the first tswo observations in
the toy problem are given below.

- -

sunny, hot, high, false, N
sunny, hot, high, true, N

[] The results file should be formatted 1n a similar manner and 1t should contain the
test instances together with the class (the one computed by your classifier). Yon
should also report the accuracy of your classifier

1 You are required to use C/'C++, Java or MATLAB propramming lanpnages.

1 Project descriptions will be discussed in sections. Feel free to contact your TA if
vou have any uncertainties.



