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Exercise 01 (matrix algebra) 

 

Let the three matrices be: 

𝐴 = (
4 2
6 3

)       ,    𝐵 = (
−2 −3
−7 0

)        ,      𝐶 = (
1 0
0 5

) 

1- Compute: 𝑋 = 𝐴 +  3𝐵 − 2𝐶 

2-  If 𝑋 is invertible, Calculate  𝑋−1. 

Exercise 02 (The Principal Components analysis) 

The following table represents two car brands and the ratings given by four individuals to these 

brands (ratings range from 0 to 10, where a score of 10 indicates a very good rating for the 

brand, and 0 the opposite).  

Individual  BMW Citroën  

A 9 4 

B 4 8 

C 8 6 

D 5 7 

 

1. Calculate the statistics of the above data variables. 

2. Calculate the covariance matrix. 

3. Calculate the correlation matrix, and then comment on it. 

4. Calculate the variances (eigenvalues) of the principal components for this problem statement. 

5. What is the percentage of variance explained by each principal component? 

6.  Find the normalized eigenvector corresponding to the first principal component. 

 

 

 

 

 

 

 

 



Exercise 03 (Correspondence Analysis) 

 A survey was conducted among cinema-goers about a movie they watched, and they were asked 

to specify their age groups. 

Using the Correspondence Analysis by SPSS get the following results. 

 

 

 

 

 

 

 

 

 

 

 

 

Age Group Excellent Good Moderate Weak 

16–24 41 48 49 69 

25–34 22 14 45 148 

35–44 28 12 65 170 

45–54 29 12 57 159 

55–64 26 6 26 122 

65–74 23 5 21 106 

75+ 14 1 7 40 



 

1. What is the nature or classification of these values? 

2. What are the key purposes of applying Correspondence Analysis (CA) to this dataset? 

3. From the row profiles table, find the average row vector (Lm), and the theoretical 

diagonal matrix for the average row.  

4. Compute the distance between: (25-34) and Lm, (+75) and Lm.  

5. Extract from the table of Overview Row Points the inertia values of row, and deduce the 

percentage contribution of each age group to the construction of the first axis. 

6. Is there a correlation between the rows and columns? Justify your answer. 

 


