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K-­‐means	
  

•  An	
  itera/ve	
  algorithm	
  for	
  clustering	
  
•  An	
  approxima/on	
  to	
  finding	
  the	
  maximum	
  
likelihood	
  es/mates	
  for	
  the	
  means	
  of	
  the	
  
clusters	
  

•  Aims	
  to	
  minimize	
  the	
  within	
  cluster	
  sum	
  of	
  
squares	
  error	
  

•  No	
  	
  Guarantee	
  of	
  the	
  global	
  op/mum	
  



Algorithm	
  

•  Pick	
  a	
  number	
  of	
  clusters	
  k,	
  and	
  the	
  central	
  
points	
  of	
  the	
  clusters	
  

•  Assign	
  each	
  point	
  to	
  the	
  cluster	
  with	
  the	
  
closest	
  mean	
  

•  Calculate	
  the	
  new	
  means	
  to	
  be	
  the	
  centroid	
  of	
  
the	
  points	
  in	
  the	
  cluster	
  

•  Repeat	
  un/l	
  convergence	
  



Example	
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K-­‐means++	
  
(The	
  advantage	
  of	
  Careful	
  Seeding)	
  

•  By	
  selec/ng	
  the	
  ini/al	
  centers	
  you	
  can	
  
guarantee	
  lower	
  total	
  error	
  

•  	
  	
  



Algorithm	
  

•  Choose	
  ini/al	
  center	
  c_1	
  uniformly	
  at	
  random	
  
•  Choose	
  the	
  next	
  center	
  c_i	
  by	
  seXng	
  c_i	
  =	
  to	
  a	
  
point	
  in	
  the	
  dataset	
  x’	
  with	
  probability	
  

•  D(x)	
  being	
  the	
  shortest	
  distance	
  from	
  a	
  data	
  
point	
  x	
  to	
  the	
  closest	
  center	
  already	
  chosen	
  



Fuzzy	
  k-­‐means	
  clustering	
  



Probability	
  of	
  cluster	
  membership	
  



Cost	
  func/on	
  



Minimiza/on	
  of	
  cost	
  func/on	
  



Solu/on	
  



Algorithm	
  



Example	
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