Dr. Eick

COSC 6335 “Data Mining” Fall 2010
Assignment2: Exploratory Data Analysis

Individual Assignment
Due: Thursday, September 30, 11p (electronic Submission)
Last Updated: September 15, 3p
Download the Ionosphere dataset from http://archive.ics.uci.edu/ml/datasets/Ionosphere , limiting yourself to analyzing to the following subset of the dataset:
i. If your last name starts with A-K, you analyze the 32nd, 33rd and 34th  numerical attribute and the class variable of the dataset:
ii. If your last name start with L-Z, you analyze the 7th , 32nd and 33rd  numerical attribute of the dataset and the class variable of the dataset
Apply the following exploratory data analysis techniques to your dataset:
1. Compute the covariance matrix for the three numerical attributes you are analyzing; also compute the correlation for each of the three pairs of attributes. Interpret the statistical findings!
2. Create a scatter plot for the last two numerical attributes of your dataset. Interpret the scatter plot!
3. Create histograms for each of the 3 attributes using interactive display at: http://www.stat.sc.edu/~west/javahtml/Histogram.html or http://www.shodor.org/interactivate/activities/histogram/; if you know “better histogram tools” feel free to use those instead. Interpret the scatter plot!  Voice your opinion concerning the usefulness of the tool you used and histograms in general!
4. Analyze the spread and distribution of the 33rd numerical attribute of the original dataset.
5. Use one more display of your own liking to visualize the 33rd numerical attribute; compare it with its histogram visualization your created in part 3.

6. Create 3 supervised scatter plots using 2 of the 3 attributes and the class variable; use different colors for the class variable. Interpret the scatter plots!
7. Use on more display of your own liking that sheds some light on the classification task! Interpret the display!

8. Are there any other interesting observations about the dataset?

9. Write a short summary that assesses the difficulty of the classification problem (in which the class variable has to be predicted just using the last 3 attributes in the dataset)! What technique(s) you believe has (have) the best potential to solve the classification problem and why?
Remark: About 40% of the Assignment2 points will be allocated to interpreting statistical findings and visualizations! A few extra points will be allocated for really good answers to the questions in green!
3 Examples in the raw Ionosphere Dataset: 

1,0,0.98166,0.00874,0.98103,-0.03818,0.97565,-0.05699,0.95947,-0.06971,0.99004,-0.04507,0.94713,-0.11102,0.93369,-0.12790,0.94217,-0.11583,0.79682,-0.19200,0.88274,-0.17387,0.86257,-0.18739,0.88487,-0.19689,0.81813,-0.21136,0.78546,-0.23864,0.76911,-0.23095,0.74323,-0.23902,g

1,0,0,0,1,0.51724,0,0,0.10991,-1,0,0,0,0,-1,-0.22414,-0.55711,-0.83297,0.76940,0.63147,0,0,0.53448,0.35668,-0.90302,0.44828,1,-1,-1,0.81573,0,0,0,0,b

1,0,0.84134,-0.18362,0.43644,0.02919,0.93421,-0.00267,0.87947,0.13795,0.81121,-0.01789,0.88559,0.54991,0.91714,-0.57486,0.75000,-0.29520,0.86676,-0.20104,1,1,0.46610,-0.16290,0.90066,-0.02778,0.93358,-0.01158,0.61582,-0.32298,0.84463,-0.25706,0.93323,-0.01425,g
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