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Principal component analysis

Pros:

• Reduces complexity of data

• Indentifies most important features

Cons:

• May not be needed

• Could throw away useful information

Work with :Numerical values
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Moving the co-ordinate axes

• In PCA, Rotate axes of the data

• The rotation is determined  by data itself

• The first axis is rotated to cover the largest variation in the data

• After choosing the axis covering the most variability. Choose the next 
axis, which has the second most variability, provided it’s 
perpendicular to the first axis. The real term used is orthogonal. 

• Rotating the axes hasn’t reduced the number of dimensions.
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Decision trees:

If we want to separate the classes, we could use a decision tree. 
Decision trees make a decision based on one feature at a time.

Support vector machine:

The support vector machine may give us better margin than the 
decision tree, but the hyperplane is harder to interpret.

• We can get these values by taking the covariance matrix of the data- set 
and doing eigenvalue analysis on the covariance matrix.

• Once we have the eigenvectors of the covariance matrix, we can take 
the top N eigenvectors. The top N eigenvectors will give us the true 
structure of the N most important features. We can then multiply the 
data by the top N eigenvectors to transform our data into the new 
space.
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• Eigenvalue analysis

Eigenvalue analysis is an area of linear algebra that allows us 
to uncover the underlying “true” structure of the data by 
putting it in a common format. In eigenvalue analysis, we 
usually talk about eigenvectors and eigenvalues. In the 
following equation, Av = lv, eigenvectors are v and 
eigenvalues are l. Eigenvalues are simply scalar values, so Av = 
lv says when we multiply the eigenvectors by some matrix, A, 
we get the eigenvectors (v), again multiplied by some scalar 
values l. Luckily, NumPy comes with some modules for finding 
the eigenvectors and eigenvalues. The NumPy linalg module 
has the eig() method, which we can use to find the 
eigenvectors and eigenvalues.
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we can have a classifier as simple as a decision tree, while 
having margin as good as the support vector machine.
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Performing PCA in NumPay

Steps:

1. Collect the data

2. Normalize the data

3. Calculate the covariance matrix

4. Find the eigenvalues and eigenvectors of the covariance matrix

5. Use the principal components to transform the data - Reduce the dimensionality of the 
data
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Example: : using PCA to reduce the dimensionality of semiconductor manufacturing 
data
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Over 20% of the eigenvalues are zero. That means that these features are

copies of other features in the dataset, and they don’t provide any extra

information.

15 have magnitudes greater than 105, but after that, the values get really small. This tells

you that there are a few important features, but the number of important features drops off

quickly.

Negative values are caused by numerical errors and should be rounded to zero.
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