CS 7301: Data Mining

Spring 2008
HW#2 (Related to Classification and SVM)

Due: March 31, 2008 at 11.55 p.m.

Part A

In this assignment you will compare the results of a support vector machine on a face recognition  data set.

The support vector machine system you will use is called SVM-Light or LibSVM. 

LibSVM//Please try this—tested for this dataset

You can click the following URL to download libsvm.

http://www.csie.ntu.edu.tw/~cjlin/cgi-bin/libsvm.cgi?+http://www.csie.ntu.edu.tw/~cjlin/libsvm+zip
You can simply use all default parameters, which means you do NOT need to specify any options (except for the experiments below on varying the kernel type.)

After downloading, you will get a zip file named libsvm-2.82.zip. This file includes libsvm source code for different languages such as C, java etc. We just need java version here. Create a folder in your Unix account (because the provided makefile only works in Unix, you can change it if you want) and copy all stuff under folder java into your folder. The makefile is provided, so you can compile by just typing ‘make’. You can put train.dat and test.dat in the same directory. 

Now, you can train SVM like 

>java svm_train –t 0 train.dat

The parameter –t is for different kernel. 0 here means linear kernel. After training, you can find a file named train.dat.model. This file is the trained SVM classifier.

To classify the test.dat, you can run svm_predict as below.

>java svm_predict test.dat train.dat.model test.predict

There are 3 parameters here. The first one is the input file name, the second one is the trained SVM classifier which is used to predict and the third one is output file name.

Training Data:

http://www.utdallas.edu/~lkhan/Spring2006/HW4_5/train.dat
Test Data: 

http://www.utdallas.edu/~lkhan/Spring2006/HW4_5/test.dat
The data consists of a training set called train.dat and a test set called  test.dat. Each line of these files consists of one training example. Each training example is derived from an image, and consists of up to 1764  attribute values. 

For example, the first line of train.dat is:

1 2:0.64 3:0.64 5:0.32 12:0.64 16:0.32 18:1.29 19:1.93 21:0.96 52:0.778 55:3.756 56:61.0 57:278.0

The first column gives the target class assignment of the image (i.e., user ID). It is always class# (1 for user#1, 2 for user#2, and so on). For example, first line with first column corresponds to a face of user#1 (i.e., 3rd image in original matrix), and 9th line with first column corresponds to a face of user#2 (i.e., 13th image in the original matrix) and so on.  Recall that for each user 8 images will be used for training and two will be used for testing.

The next columns are of the form n : m.  n is the attribute index (1 to 1764) and m is the attribute value. 

Each training example lists values of some of the 1764 attributes. The ones not listed in any given example are assumed to be zero.

Similar guideline is followed for testing dataset i.e., test.dat).

What you need to do

Here is what you need to do for this assignment:

Download the LibSVM  from the URL given above, and read the instructions on how to run it. 

1. Download the data files (train.dat and test.dat).

2. Run svm learn on the training data. Then run svm classify on the test data. 

Report the following (you can get all this information from the output of the SVM code and from the “model" file it creates):

· The classification accuracy (i.e., fraction of correct classifications) on the training data.

· The classification accuracy (i.e., fraction of correct classifications) on the test data.

· The precision and the recall on the test data. 

Here, you need to include in your writeup a short definition of  precision and recall.

The number of support vectors that were used in the model created by the SVM. 

3. In step 3 you used the default linear kernel. Repeat step 3 using two other kernels (specified with the -t option): polynomial (1) and radial basis function (2). Report the same results for each of these that you reported in step 3.

4. Summarize the results, answering these questions:

· How do the SVM results vary with number of support vectors in the model?  Take a look at the support vectors in one of the models that was created by the SVM. Each support vector is one training example. How do you interpret the fact that so many support vectors had to be used in this problem?

· Which kernel gives you the best generalization performance?

Part B. Please do the followings from 
· Chapter 4 (Page 198-205: Tan, Steinbach, and Kumar’s book): Problem#5, and  Problem#9.
· Chapter 5 (Page 315-325: Tan, Steinbach, and Kumar’s book):
· Problem#1, 

· Problem#2, 

· Problem# 3, 

· Problem# 4, 

· Problem#6,

· Problem#7,

· Problem#8,

· Problem#13, and
· Problem# 21.
Stream Mining

SM1. Suppose that C is an ensemble of K classifiers {C1, C2 ,…, CK}, where each classifier Ci is  trained using a single data chunk Di (1<=i<=K), and a test instance is classified using weighted voting among all the classifiers in the ensemble, where the weight of each classifier is inversely proportional to its error.  

Also, suppose that GK is a single classifier trained using all the K data chunks {D1 U D2 … U DK}. Show that in the presence of concept-drift, C will have lower error than GK.

SM2. Please mention three problems related to stream data mining. Which of the following methods will be most effective in stream data mining and why (using all data for training, gradually forgetting old training data, using the most recent data, systematically selecting historical data for training)?
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