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Example: PCA

• Let our data matrix 𝑿 be the score of three subjects :



Example: PCA

• We can write then 𝑿 as:

X =

90 60 90
90 90 30
60 60 60
60 60 90
30 30 30

• Let’s then Compute the mean of every dimension:

𝜇 = 66 60 60



Example: PCA

• Compute the covariance matrix of the whole dataset:

Σ =
504 360 180
360 360 0
180 0 720



Example: PCA

• Compute Eigenvectors and corresponding Eigenvalues:
• The eigenvalues of Σ are the roots of the characteristic equation:

det Σ − 𝜆𝐼 = 0

det
504 − 𝜆 360 180
360 360 − 𝜆 0
180 0 720 − 𝜆

= 0

−𝜆5 + 1584𝜆7 − 641520𝜆+25660800=0



Example: PCA

• After solving the previous equation for 𝜆, we get:
𝜆8 = 44.82, 𝜆7 = 629.11, 𝜆5 = 910.07

• And the corresponding orthonormal basis corresponding to the above 
values:

𝑢8 =
−0.649
0.742
0.173

, 𝑢7 =
−0.386
−0.516
0.765

, 𝑢5 =
0.656
0.429
0.621



Example: PCA

• Let’s reduce the dimension of X =

90 60 90
90 90 30
60 60 60
60 60 90
30 30 30

from 3 to 2. 

• We have to chooses two basis that corresponds to the highest
eigenvalues.

𝑈 =
0.656 −0.386
0.429 −0.516
0.621 0.765



Example: PCA

• We know z is the representation or the projection onto the new 
subspace.

𝑍 =

34.374 13.686
9.984 −47.694
−3.936 2.316
14.694 25.266
−55.116 6.426



Example: PCA

• Let’s reconstruct >𝑋 from Z and U:

>𝑋 =

83.266 67.684 91.816
90.9594 88.893 29.714
62.524 57.116 59.327
65.886 53.266 88.454
27.364 33.039 30.6889

, X =

90 60 90
90 90 30
60 60 60
60 60 90
30 30 30




