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Dis 4C Worksheet

Wednesday, July 15, 2020 10:59 AM

3 PCA

Suppose we had the following data points 1\\';, yiLe R? aggregated in the following matrix.

(D
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b) Since S is a symmetric matrix, we can eigendecompose it into the form S = PAPT,
where P contains the orthonormal principal components of S and A is a diagonal
matrix with the squared weights of the corresponding principal components. Find the
eigenvalues of S and order them from largest to smallest, A, > A,.
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¢) Find the orthonormal eigenvectors p; of S (all eigenvectors are mutually orthogonal

and have unit length).
—_—
> —_

_ ]
3 I

d) What are the principal components of the system? What are the weights of each
principal component? —
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e) Plot the two principal com
Remember that we subtrac

4

ted the column means from each column.
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ponents scaled by their weights on the following graph.



4 Using the SVD for PCA

In the previous question, we viewed the principal components as the eigenvectors of the
covariance matrix S = L ATA. In this question, we see how Principal Component Analysis
relates to the Singular Value Decomposition.

a) Given m data points (x;, y;)!, in R?, what is our data matrix A?

b) If the SVD of M is M = ULV, what are the gigenvectors and eigenvalues of M T™?
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d) If the given data looked like the following figure)
020> to be?

t would you expect ¢, 7, and

A
I VA

1 0 1 2 3 4
e) Sketch the projection of the demeaned data onto the principal components @, and 7. /\
e asaan

. Projection onto the pnincipal components
6
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