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Gaussian Mixture Models
A Gaussian Mixture Model (GMM) is defined as 

The weighting coefficients have the property



MLE for GMM
❖ The log-likelihood function over the entire data in this case will have a logarithm of a 

summation 

❖ Solving for the optimal parameters using MLE for GMM is not straight forward. 

❖ Resort to the Expectation Maximization (EM) algorithm



EM Algorithm for GMM
✓ The hidden variables will be the index of the mixture component which 

generated 

✓ Re-estimation formulae

E-step M-step











EM Algorithm for GMM
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Cadez, Igor V., et al. "Hierarchical models for screening of iron deficiency anemia." ICML. 1999.



EM Algorithm for GMM
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EM Algorithm for GMM
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K-means Algorithm for Initialization



Other Considerations
• Initialization - random or k-means

• Number of Gaussians

• Type of Covariance matrix

• Spherical covariance



Other Considerations
• Initialization - random or k-means

• Number of Gaussians

• Type of Covariance matrix

• Diagonal covariance



Other Considerations
• Initialization - random or k-means

• Number of Gaussians

• Type of Covariance matrix

• Full covariance
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Linear regression 



Linear regression with polynomial basis 



Linear regression 



Linear regression - choice of basis



Linear regression - geometry 



Regularized linear regression 



Regularized linear regression
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