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Homework for May 22, May 29 and June 5, 2008 

 

Part 1: 
 
Exercise 1: 
Given the following 2x2 table 
 

 1 0 

1 8 1 

0 2 5 

(a) Use Fisher’s exact test to evaluate the probability of this observation. 
(b) From Fisher’s exact test, can you conclude the independence of two variables? 
 
Exercise 2: 
Given the following data:  
86, 97, 75, 64, 6, 85, 98, 43, 49, 61, 63, 78, 55, 83, 68, 46, 57, 54, 58, 79.  
Draw a single linkage clustering tree for the data using one-dimensional Euclidean 
distance as the proximity measure (you do not need to show the detail steps, just show 
the final tree with heights (distance between two clusters) of the intermediate nodes). 
 
Exercise 3: 
Given the following data:  
Class A: (3, 4), (2, 5), (5, 3), (4, 4) 
Class B: (-3, -5), (-5, -2), (-4, -3), (-3, -4) 
(a) What feature does Fisher linear discriminant analysis use? 
(b) What is the exact FLDA for this example? 
(c) Which class do a new observation (0,0) belong according to FLDA? 
 

Part 2: 
Use Golub’s data set in the Bioconductor package golubEsets for the following 
exercises. 
 
Introduction: This dataset includes gene expression levels from two types of acute 



leukemias: acute lymphoblastic leukemia (ALL) and acute myeloid leukemia (AML). 
The dataset is divided into a training set and a test set. The training set (Golub_Train) 
has 38 samples (27 ALLs and 11 AMLs), and the test set (Golub_Test) has 34 
samples (20 ALLs and 14 AMLs). The goal is to distinguish between ALL and AML. 
In this homework, we assume that the data has been pre–processed (That means, you 
do not need to do normalizations, etc.)  
 
To install the golubEsets package: 
source("http://bioconductor.org/biocLite.R") 
biocLite() 
biocLite("golubEsets") 
 
To obtain matrices of expression values of the training and the test sets: 
library(golubEsets) 
data(Golub_Train) 
data(Golub_Test) 
x.train<-exprs(Golub_Train) 
x.test<-exprs(Golub_Test) 
 
To obtain the index vectors of ALL/AML: 
y.train<-Golub_Train$ALL 
y.test<-Golub_Test$ALL 
 
Exercise 1: Gene filtering 
Filtering genes: In the training set, use t-test to select a subset of genes that includes 
no more than 700 genes. 
 
Exercise 2: Clustering 
a. Perform hierarchical clustering with average linkage on the reduced training set. 
b. Apply SOM clustering to the reduced training set with 1x2, 2x1, 2x2, 3x1 node 

structures. 
c. Compare results obtained from a. and b. Compare results to the index vector 

provided in the dataset. 
 
Exercise 3: Classification 
a. Use kNN classifiers with k=3, 5 and 7 to make predictions on the test set. Use the 

leave-one-out cross validation to evaluate the performance. 
b. Use linear discriminant analysis to make predictions. Summarize the performance. 


