


Administrative Stuff 

1. Upcoming Deadlines:

Homework 2 : Feb 20

Project Proposal: Feb 21

2.  Interesting talks line-up after the reading week!



Still Remember the cake?



Unsupervised Learning vs Supervised Learning

Source: https://medium.com/data-solstice/wait-machines-can-learn-part-2-25e5d642652f



Unsupervised Learning vs Supervised Learning

Source:https://medium.com/hengky-sanjaya-blog/supervised-vs-unsupervised-learning-aae0eb8c4878



Unsupervised Learning vs Supervised Learning



Unsupervised Learning vs Supervised Learning



Motivating Examples of Unsupervised Learning



Clustering: Informal Goals

Source: CMU course CS 10-601B Machine Learning



Clustering: Applications

Source: CMU course CS 10-601B Machine Learning



What is a good clustering?

Source: CMU course CS 10-601B Machine Learning



Clustering: Distance Measures

Source: CMU course CS 10-601B Machine Learning



Clustering: Distance Measures

Source: CMU course CS 10-601B Machine Learning



Desirable Properties of Distance Measures

Source: CMU course CS 10-601B Machine Learning



Two Types of Clustering

Source: CMU course CS 10-601B Machine Learning



(How to) Hierarchical Clustering

Source: CMU course CS 10-601B Machine Learning



(How to) Hierarchical Clustering

Source: CMU course CS 10-601B Machine Learning



(How to) Hierarchical Clustering

Source: CMU course CS 10-601B Machine Learning



(How to) Hierarchical Clustering

Source: CMU course CS 10-601B Machine Learning



(How to) Hierarchical Clustering

Source: CMU course CS 10-601B Machine Learning



(How to) Hierarchical Clustering

Source: CMU course CS 10-601B Machine Learning



Computing distance between clusters: 
Single Link

Source: CMU course CS 10-601B Machine Learning



Computing distance between clusters: 
Complete Link

Source: CMU course CS 10-601B Machine Learning



Computing distance between clusters: 
Average Link

Source: CMU course CS 10-601B Machine Learning



Example: Single Link

Source: CMU course CS 10-601B Machine Learning



Example: Single Link

Source: CMU course CS 10-601B Machine Learning



Example: Single Link

Source: CMU course CS 10-601B Machine Learning



Example: Single Link

Source: CMU course CS 10-601B Machine Learning



Summary: Hierarchical Clustering 

Source: CMU course CS 10-601B Machine Learning



How many clusters? 

Source: CMU course CS 10-601B Machine Learning



How many clusters? 

Source: CMU course CS 10-601B Machine Learning



Hierarchical Clustering for RNA-seq data 

Source: CMU course CS 10-601B Machine Learning



Break



K-means



K-means : Setup



K-means : Objectives



K-means : Optimization



K-means : Optimization



K-means : Optimization



K-means : Optimization



K-means : Optimization



K-means : Example



K-means : Example



K-means : Algorithms



K-means : Applications



K-means : Applications



K-means : Potential Issues



K-means : Potential Issues



K-means : Potential Issues



Clustering: A generative view



Clustering: A generative view



Clustering: A generative view



Clustering: A generative view



Clustering: A generative view



Gaussian Mixture Model (GMM)



Gaussian Mixture Model (GMM)



Gaussian Mixture Model (GMM)



(How to) Gaussian Mixture Model (GMM) 



(How to) Gaussian Mixture Model (GMM) 



(How to) Gaussian Mixture Model (GMM) 



(How to) Gaussian Mixture Model (GMM) 



(How to) Gaussian Mixture Model (GMM) 



(How to) Gaussian Mixture Model (GMM) 



(How to) Gaussian Mixture Model (GMM) 



Gaussian Mixture Model (GMM) : Example



Gaussian Mixture Model (GMM) : Example



GMM vs K-means



GMM vs K-means



GMM vs K-means
Original Data



GMM vs K-means
Ground truth



GMM vs K-means
K-means Initialization



GMM vs K-means
K-means, Iter =1



GMM vs K-means
K-means, Iter =2



GMM vs K-means
K-means, Iter =3



GMM vs K-means
K-means, Iter =4



GMM vs K-means
K-means, Iter =5



GMM vs K-means
K-means, Iter =6



GMM vs K-means
GMM, Initialization



GMM vs K-means
GMM, Iter=1



GMM vs K-means
GMM, Iter=2



GMM vs K-means
GMM, Iter=3



GMM vs K-means
GMM, Iter=4



GMM vs K-means
GMM, Iter=5



GMM vs K-means
GMM, Iter=6



GMM vs K-means
GMM, Iter=7



GMM vs K-means
GMM, Iter=8



GMM vs K-means
GMM, Iter=9



GMM vs K-means
GMM, Iter=10



GMM vs K-means
GMM, Iter=11



GMM vs K-means
GMM, Iter=12



GMM vs K-means
GMM, Iter=13



GMM vs K-means
GMM, Iter=14



GMM vs K-means
GMM, Iter=15



GMM vs K-means
GMM, Iter=16



GMM vs K-means
GMM, Iter=17



GMM vs K-means
GMM, Iter=18



GMM vs K-means
GMM, Iter=19



GMM vs K-means



Clustering in Biology



Clustering in Biology



Clustering in Biology


