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k-means (Generalized Lloyd’s Algorithm - Competitive learning) 
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k-means (Generalized Lloyd’s Algorithm - Competitive learning) 
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k-means (Generalized Lloyd’s Algorithm - Competitive learning) 
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k-means (Generalized Lloyd’s Algorithm - Competitive learning) 

D= {x1,x2, … , xn} R
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k-means 
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Expected value 
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Jensen’s inequality 
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Jensen’s inequality 
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Incomplete observations 
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Incomplete observations 
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Expectation- Maximization (EM) Algorithm 
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Expectation- Maximization (EM) Algorithm 
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EM Algorithm: Hidden Markov Models 
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EM Algorithm: mixture of Gaussians 

Z k X R
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EM Algorithm: mixture of Gaussians 

Z k X R

D= {x1,x2, … , xn} R

Z 

X 









  )()(

2

1
exp)(det)2(:),;()|( 12/12/

kk

T

kk

d

kk xxxNkZxXP 

kkZP  :)(

  



















 

m k

kkmk

T

kmk

d

mk

j

xxp 


log)()(
2

1
)(det)2(log 12/12/

 


























 

m k

kk

T

mkk

T

kmk

T

mmk

jm k

kmk

T

kmmk

j

xxxpxxp )2(
2

1
)()(

2

1 1111 





   
m

j

T

jj

T

mj xp 11 

  011  

m

j

T

jj

T

mj xp 






m

mj

m

mmj

j
p

xp




