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Flipper Length (mm)

Our data isn't usually located near the origin...
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Centered Flipper Length (mm)

...which is why we center the data first! This doesn't change its shape.
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Suppose X is a 51 x 5 matrix, whose first 3 rows are given by

A d
14 Y first 3 rows of X =
a

?gder the following information about the columns of X. J n

3 12 5 1
3 4 8 2
1 2 7 2

— = Ot

IKVMO‘(' X .

] Column1l Column2 Column3 Column4 Columnb5

2 3 10 5 1 qa-’- “

0.3 0.3 o = 0.3 0.3

S

‘—T_m
~ 7 Rl
Let X be the centered version of X, and let X = UXV7 be the singular v ecomposition of X.

Suppose the values along the diagonal of X are 9, 4, 2, 1, and 0.
“.‘ AJ Mw \AIWS

L} (wuw oI 2o 2

Mean
Variance

a) What is rank(X)? Give your answer as an integer.

b) What proportion of the total variance in X is accounted for by the second principal component? L+
Give your answer as a fraction. % 2 2
o 9244 4
c) We want to choose the first k principal components, such that at least 95% of the variance in X
is accounted for. What is the smallest possible value of k£ that we can choose? - ‘6 r
e ?,

d) Notice that the table provided does not include the variance of column 3. Given all the infor- l O g_ T\
mation above, what is the variance of column 3?
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