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Statistical Data Exploration

Closed questions (20 questions 1 point each, one correct answer only)

Task 1 Can the optimal number of clusters in the k-means method be determined using the  W
index?
 (a) yes,
 (b) no,
 (c) sometimes.

Task 9 In case the original data has n attributes (i.e. n columns), after having performed PCA we
get in general:
 (a) n principal components,
 (b) 2 main components,
 (c) it depends on the variance of the projections on the components

Task 12 What feature of the original layout are we trying to keep in multidimensional scaling:
 (a) dimension,
 (b) variance,
 (c) the sum of the squares of distances.

Task 17 Pick the true property of common factors:
 (a) a single common factor affects only one component of the observation,
 (b) a single common factor affects all components of the observation,
 (c) they introduce noise into the system.

Task 18 The CCA finally leads to the solution of a certain eigenproblem. What are eigenvalues in
this issue?
 (a) there is no interpretation for them,
 (b) are the correlation coefficients of successive pairs of canonical variables,
(c) are the squares of the correlation coefficients of successive pairs of canonical variables.
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Case study (10 points)

Perform Principal Component Analysis for the below given data. In particular calculate:
- the principal components,
- variances of the projections of observations onto the principal components
- coordinates in the new systems.
Which principal components can be omitted? Why?

X=(
1 9 8
2 8 8
3 7 8
4 6 8
5 5 8

)
Formulas:
Principal Components are eigenvectors  xi   of the correlation matrix  S. The eigenvalues  λ can be
obtained by calculating the roots of characteristic polynomial 

det (S−λ I ) ,

where I to is the identity matrix and eigenvectors xi  corresponding to specific eigenvalues  λi can
be obtained by solving the equation

(S−λ i I )⋅x i=0

To find the determinant of a 3x3 matrix, we can use the rule of Sarrus:

det (
a11 a12 a13

a21 a22 a23

a31 a32 a33
)=a11a22 a33+a12 a23a31+a13a21a32−a31a22a13−a32a23a11−a33a21a12
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