
STAT2450: Assignment 5 – Due: April 4th, 2016 by 11:59pm

E-mail your submission to: kallada@cs.dal.ca before the assigned due date.

No late submissions will be accepted. Assignments are to be completed individually.
Collaboration on assignments will be treated as plagiarism and will be dealt with as per
Dalhousie’s academic integrity policy.

Part 1: Concepts in Data Mining

1. In class, we discussed two techniques for dimensionality reduction. What advan-
tages do Autoencoders have over Principal Components Analysis (PCA)? [1 Point]

2. We have acquainted ourselves with two broad areas for feature engineering. Elabo-
rate on the differences between feature extraction and feature selection. [1 Point]

3. Provide a valid reason why feature extraction is an important topic before running
a data mining method. [1 Point]

4. Say you were given an unlabelled data set with regards to their customers on their
website. Propose an experimental design to predict the loyalty of an unknown cus-
tomer. [1 Point]

5. In class, we discussed two approaches for “pipe lining“ data mining techniques
with PCA and K-means. One was to apply PCA first on the raw data and then
apply K-means. Another approach was to apply K-means on the raw data and then
PCA. While both approaches are valid, they have very different results. Explain the
differences between the two approaches. [2 Points]

Part 2: R Programming

1. In this exercise, our goal is to infer the results of clustering done in a high-dimensional
space. While clustering could be done by human inspection in low-dimensional
spaces, we could not apply clustering ourselves in a high-dimensional space. In this
analysis, we will focus on visualizing cluster results on seeds. Below is a description
of the data set. [DataJoy Link]

The examined group comprised kernels belonging to three different varieties of wheat: Kama,
Rosa and Canadian, 70 elements each, randomly selected for the experiment. High quality
visualization of the internal kernel structure was detected using a soft X-ray technique. It is
non-destructive and considerably cheaper than other more sophisticated imaging techniques
like scanning microscopy or laser technology. The images were recorded on 13x18 cm X-ray
KODAK plates. Studies were conducted using combine harvested wheat grain originating
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from experimental fields, explored at the Institute of Agrophysics of the Polish Academy of
Sciences in Lublin.

Provide a single script that accomplishes the following:

(a) Download the data from the UCI repository onto your computer and load the
data into R using the read function. [1 Point]

(b) Use the “kmeans“ function in R to cluster the data points. Choose any parametriza-
tion that you feel sufficent, however, explain the chosen parameters. [2 Point]

(c) With the resulting clusters, compress the raw data onto two dimensions using
the “prcomp“ PCA function. [1 Point]

(d) Create a scatter plot of the compressed data with the cluster labels superim-
posed on the data points themselves. [1 Point]
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