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Weka Exercise 2
In Exercise 1 you learned the basics of running Weka and used it to build a decision tree for a very small data set. In this exercise you will build a decision tree for a more realistic data set. You will also apply Naïve Bayes and k nearest neighbour methods to the same data set. In the course of doing this you will find out how to discover what each of the learning procedures provided by Weka actually does and how their parameters may be modified. 
The Soybean Diagnosis Data Set
The data set for this exercise is another of those supplied when you downloaded the Weka system. It should be found in Weka-3.6/data/soybean.arff. 

Before running Weka, it is worth having a brief look at the data file using a text editor. Lines beginning with % are comments and you will see that a great deal of background information is supplied in this form. This includes details of the data itself and references to previous work using the data. There are 683 examples, each of which has 35 attributes plus the class attribute. The task is to assign examples to one of 19 disease classes.
Building a Decision Tree
Open Weka Explorer and in the “preprocess” window then use the browser to select the soybean data set. The Explorer window should now look like this:
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Next, as in Exercise 1, click the ’Classify’ tab and select J48 as the classifier. However, this time leave the default of 10 way cross validation unchanged as the experimental procedure. (The significance of this will be explained later in the module). As it is the final attribute, ‘class’ will have been selected as the classification attribute by default.
Now click the start button to run J48 on the data set. As usual, the results appear in the scrollable panel on the right. However, it is useful to have them in a separate window, particularly if you want to compare two or more sets of results. To put them in a separate window, right click on the appropriate item in the window on panel on the lower left headed ‘Result list (right-click for options)’ and then select ‘View in separate window’. A copy of the results will appear in a separate window which can be enlarged to fill the screen.
Another option provided on this pop up menu is ‘Visualise tree’. You used this in Exercise 1 to display the tree that had been produced. You can try this with the current set of results but you will see that the visual output is just a mess because the tree has so many nodes.

Fortunately the tree is more intelligible in the separate results window you have just created. Here it is presented in indented text format just after the heading ‘J48 pruned tree’. At the end of the tree is the information that it contains 93 nodes of which 61 are leaves. The rest of the output provides information about how well the program performed. For now, all we need to note is that it classified 91.51% of examples correctly.

Do not close the separate window displaying the results of this run,

Building an unpruned tree
J48 built a pruned decision tree in the run you have just done because that is the default option. However, it is easy to get it to produce an unpruned tree.

Left click on ‘J48’ in the ‘Classify’ window and a window will appear that looks like this:
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Change ‘unpruned’ in this window to ‘True’, click OK, and then run the program again. 
The output for this new run replaces the output from your earlier run in the scrollable panel of the Explorer window. However, your earlier results are still there in the separate window you created. You can make another separate window for these new results.

In this particular case, you will see that the resulting unpruned tree classified 91.36% of examples correctly. This is very slightly worse than the pruned tree although I doubt that the difference is statistically significant. However, the unpruned tree is nearly twice as big with 175 nodes of which 121 are leaves.
What do the various learning procedures available in Weka actually do?
So far you have been told that J48 implements a decision tree building procedure. How could you have found this out for yourself and how could you find out what all the procedures available actually do?
The GenericObjectEditor window that you called up by left clicking on ‘J48’ (see above) contains two buttons. Clicking on these will provide more information about the procedure that J48 implements and its parameters.
Clicking on the ‘More’ button provides this scrollable window:
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This tells you that J48 is an implementation of Quinlan’s C4.5, provides a reference, and then explains the various parameters that the user can set.
The information you are given about the procedures available in Weka varies widely (it depends upon whoever implemented them) but this is typical.

The ‘Capabilities’ button produces this window:
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Essentially this is information about the limitations of the procedure. In this case there are very few. The class can be either binary or nominal and the procedure will even cope with missing class values. A wide range of attribute types can be handled and missing values are acceptable. Somewhat oddly, the program will apparently operate with as few as zero examples!

Running Naïve Bayes on the Soybean data set.
For the next part of this exercise, we will apply a Naïve Bayes classifier to the soybean data set.
Click on ‘Choose’ in the ‘Classify’ window of Weka Explorer then select ‘NaiveBayes’ from the set of classifiers available in the ‘bayes’ submenu. (There are two other Naïve Bayes programs available; they will produce identical results to NaiveBayes as they differ only in how they handle numeric attributes).
Run this program by clicking the ‘Start’ button. The results will show that 92.97% of examples are correctly classified by this program. This is slightly better than either of the decision trees but possibly not a statistically significant improvement.
Running k Nearest Neighbour on the Soybean data set.
For the final part of this exercise, we will apply a k nearest neighbour classifier to the soybean data set.

The standard k nearest neighbour method will be found in the ‘lazy’ submenu of the list presented when you click ‘Choose’ in Explorer’s Classify window. It is called ‘IBk’. Select this and then click on IBk  so you can modify the parameters. The default value of k is 1. Set it to 3 and then click Start to run the programs.
You will see that 91.36% of examples are correctly classified; the same result as with the unpruned decision tree procedure. Try investigating the effect of repeating the run with different values for k.
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