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Learning 
Goals

• Know concept of Dimension Reduction Algorithms

• Distinguish between Feature Extraction and Feature 
Selection

• Distinguish between main algorithms

• Apply algorithms by using python libraries



Summary

• Dimension reduction

• Feature Extraction vs Feature Selection

• Feature Extraction (PCA, LDA, NMF, TSVD)

• Feature Selection



Dimension Reduction Algorithms

• dimensionality reduction 

• seek and exploit the inherent 
structure in the data

• Unsupervised learning

• Feature extraction

• Feature selection



Dimension 
Reduction 
Algorithms

• Feature Extraction

• PCA (principal 
Components analysis)

• LDA (Linear 
Discriminant Analysis )

• NMF (Non-negative 
Matrix Factorization)

• TSVD (Truncate 
Singular Value 
Decomposition)



PCA

• Principal Component Analysis 

• Data is first centered around 
its mean 

• then finding the eigenvectors 
and eigenvalues of the 
covariance matrix. 

• The eigenvectors represent 
the directions of maximum 
variance, while the 
eigenvalues represent the 
amount of variance explained 
by each eigenvector. 

• The eigenvectors are then 
used to project the data onto a 
lower-dimensional space.

• The number of principal 
components to keep is 
determined by the amount of 
variance we want to retain. 



PCA



LDA

• Linear Discriminant Analysis (LDA)

• Supervised Learning 

• Is a linear transformation techniques that is commonly 
used for dimensionality reduction (like PCA)

• Reducing features by maximizing class separation



LDA



NMF

• Non-negative Matrix Factorization

• where a matrix is factorized into (usually) two matrices, with the 
property that all three matrices have no negative elements.

• Performs matrix factorization

• It can be applied for:

• Recommender Systems, 

• Collaborative Filtering 

• topic modelling 

• dimensionality reduction.

• Does not provide the explained variance



NMF



TSVD

- Truncated Singular Value 
Decomposition

- Used in sparce feature matrix

- Contrary to PCA, this estimator 
does not center the data before 
computing the singular value 
decomposition. 



TSVD



Dimension 
Reduction 
Algorithms

• Feature Selection

• Thresholding numerical 
features variance

• Thresholding binary 
features variance

• Handling high correlated 
features

• Removing irrelevant 
features for 
Classification

• RFE (Recursive Feature 
Elimination)



Thresholding numerical 
features variance

• The dataset has set of numerical features

Approach:

• Remove those with the low variance

• Low variance likely contains little information



Thresholding numerical 
features variance



Handling high correlated 
features



Removing irrelevant features 
for Classification

Categorical features:

• Calculate Chi-square statistic between each 
feature and target

Quantitative features:

• Calculate ANOVA F-Value between each 
feature and target



Recursive Feature Elimination



Conclusion

• Dimensionality reduction

• Feature Extraction and Feature Selection

• Feature Extraction (PCA, LDA, NMF, TSVD)

• Feature Selection
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