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1.  

a. What is the objective of carrying out principal components analysis? 

b. How the coefficients of the principal components are computed? 

c. Suggest the commonly used methods to arrive at the number of principal 
components. 

d. Write the step-by-step procedure for conducting principal component 
analysis and interpretation of the results. 

 [10] 

 

2.  

a. In factor analysis, assume that a set of manifest variables x = (x1, x2, - - -, xq)' is 

linked to k unobserved latent variables f1, f2, - - - , fk, k  q by the model 

x = f + µ 

Describe how elements of matrix are computed by clearly stating the 
assumptions. 

b. The correlation matrix of 3 variables is given below. Identify the optimum number 
of factors using 3 methods. 

 x1 x2 x3 

x1 1.00 0.55 0.82 

x2 0.55 1.00 0.43 

x3 0.82 0.43 1.00 

 

[15] 

 

3.   

a. Explain the procedure to perform hierarchical clustering. 

b. The pairwise Euclidean distance matrix of 4 respondents of a market research 
survey is given below. Group the respondents into the optimum number of 
clusters using hierarchical cluster analysis. Draw dendrogram. Compute the 
silhouette distance and confirm whether the number of clusters identified is 
appropriate. 

 1 2 3 4 

1 0.00 9.54 2.00 9.64 

2 9.54 0.00 9.85 3.00 

3 2.00 9.85 0.00 9.54 

4 9.64 3.00 9.54 0.00 

  
[15] 

 



 
4.  

a. Explain the k-means cluster analysis procedure.  

b. The responses of 4 individuals who participated in a market research survey is 
given below. Group the 4 participants into 2 clusters using k-means cluster 
analysis. The initial values of the centroids are given below. 

Respondent  Q1 Q2 Q3 Q4 

1 6 2 6 1 

2 2 7 1 6 

3 5 1 7 2 

4 1 6 2 7 

             

Centroid  Q1 Q2 Q3 Q4 

I 7 1 7 1 

II 1 7 1 7 

 [15] 

 


