
Summary'
(part'II,'Atsuto)''

Classifica6on'

•  We'would'like'to'enable'a'computer'to'learn'from'
data'to'answer'a'ques6on'A'“What'is'it?”'

''''''''You'are'given'sample'data'(for'finding'paIerns).'
'
The'framework'of'classifica6on'
•  Training'phase:'to'give'the'concept'of'classes'''''''

to'a'machine'using'labeled'data'
•  Tes6ng'phase:'to'determine'the'class'of'new'

unseen'(unlabeled)'data'

'

–  Compute'the'distances'to'all'
''''the'samples'from'new'data!x''
–  Pick!k!neighbours'that'are'
''''nearest'to'x''

→'Majority'vote'to'classify'point'x 
''''(Nearest'Neighbour'is'1ANN)'

•  How'does'kANN'compare'to'1ANN'?'
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•  feature'vector' 'v 
•  split'func6ons' 'fn(v) 
•  thresholds' 'tn 
•  classifica6ons 'Pn(c) 
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(figure courtesy to Jamie Shotton) 

!  Forest is ensemble of 
several decision trees 

 
"  classification is 

……'
tree't1 tree'tT 
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Models for the (joint) distributions 

!  Naïve Bayes  
"  Assumes all features to be independent 

!  Bayesian networks  
"  Models dependencies between features 

!  Mixtures of Gaussians  
"  Expectation-Maximization (EM) algorithms 

  (related to K-means clustering) 

'

!  A'probabilis6c'method'for'modeling'dependencies''
'between'random'variables'through'a'graph!
structure:'

"  random'variables'by'nodes''
"  condi6onal'dependencies'by'edges'
''(directed'acyclic'graph)''
''

'Probabilis6c'inference'system'
'
Synonyms:'

=''probabilis6c'network'/'causal'network'/'knowledge'map'…'
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P(R,S,W) = P(W|R,S)P(S)P(R) 


