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Main	
  idea:	
  Recommend	
  items	
  to	
  customer	
  x	
  
similar	
  to	
  previous	
  items	
  rated	
  highly	
  by	
  x	
  
	
  
Examples:	
  
¡ Movies	
  
§  Same	
  actor(s),	
  director,	
  genre,	
  …	
  

¡ Websites,	
  blogs,	
  news	
  
§  Ar?cles	
  with	
  “similar”	
  content	
  	
  

¡  People	
  
§  Recommend	
  people	
  with	
  many	
  common	
  friends	
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¡  For	
  each	
  item,	
  create	
  an	
  item	
  profile	
  

¡  Profile	
  is	
  a	
  set	
  of	
  features	
  
§ Movies:	
  author,	
  ?tle,	
  actor,	
  director,…	
  
§  Images,	
  videos:	
  metadata	
  and	
  tags	
  
§  People:	
  Set	
  of	
  friends	
  

¡  Convenient	
  to	
  think	
  of	
  the	
  item	
  profile	
  as	
  a	
  
vector	
  	
  
§ One	
  entry	
  per	
  feature	
  (e.g.,	
  each	
  actor,	
  director,…)	
  
§  Vector	
  might	
  be	
  boolean	
  or	
  real-­‐valued	
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¡  Profile	
  =	
  set	
  of	
  “important”	
  words	
  in	
  item	
  
(document)	
  

¡  How	
  to	
  pick	
  important	
  words?	
  
§ Usual	
  heuris?c	
  from	
  text	
  mining	
  is	
  TF-­‐IDF	
  
(Term	
  frequency	
  *	
  Inverse	
  Doc	
  Frequency)	
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fij	
  =	
  frequency	
  of	
  term	
  (feature)	
  i	
  in	
  doc	
  (item)	
  j	
  

	
  
ni	
  =	
  number	
  of	
  docs	
  that	
  men?on	
  term	
  i	
  
N	
  =	
  total	
  number	
  of	
  docs	
  
	
  
	
  
TF-­‐IDF	
  score:	
  	
  wij	
  =	
  TFij	
  	
  ×	
  IDFi	
  
	
  

Doc	
  profile	
  =	
  set	
  of	
  words	
  with	
  highest	
  TF-­‐IDF	
  
scores,	
  together	
  with	
  their	
  scores	
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Note: we normalize TF 
to discount for “longer”  
documents 



¡  User	
  has	
  rated	
  items	
  with	
  profiles	
  i1,…,in	
  
	
  
¡  Simple:	
  (weighted)	
  average	
  of	
  rated	
  item	
  
profiles	
  

¡  Variant:	
  Normalize	
  weights	
  using	
  average	
  
ra?ng	
  of	
  user	
  

¡ More	
  sophis?cated	
  aggrega?ons	
  possible	
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¡  Items	
  are	
  movies,	
  only	
  feature	
  is	
  “Actor”	
  
§  Item	
  profile:	
  vector	
  with	
  0	
  or	
  1	
  for	
  each	
  Actor	
  

¡  Suppose	
  user	
  x	
  has	
  watched	
  5	
  movies	
  
§  2	
  movies	
  featuring	
  actor	
  A	
  
§  3	
  movies	
  featuring	
  actor	
  B	
  

¡  User	
  profile	
  =	
  mean	
  of	
  item	
  profiles	
  
§  Feature	
  A’s	
  weight	
  =	
  2/5	
  =	
  0.4	
  
§  Feature	
  B’s	
  weight	
  	
  =	
  3/5	
  =	
  0.6	
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¡  Same	
  example,	
  1-­‐5	
  star	
  ra?ngs	
  
§  Actor	
  A’s	
  movies	
  rated	
  3	
  and	
  5	
  
§  Actor	
  B’s	
  movies	
  rated	
  1,	
  2	
  and	
  4	
  
	
  

¡  Useful	
  step:	
  Normalize	
  ra?ngs	
  by	
  subtrac?ng	
  
user’s	
  mean	
  ra?ng	
  (3)	
  
§  Actor	
  A’s	
  normalized	
  ra?ngs	
  =	
  0,	
  +2	
  

§ Profile	
  weight	
  =	
  (0	
  +	
  2)/2	
  =	
  1	
  
§  Actor	
  B’s	
  normalized	
  ra?ngs	
  =	
  -­‐2,	
  -­‐1,	
  +1	
  

§ Profile	
  weight	
  =	
  -­‐2/3	
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¡  User	
  profile	
  x,	
  Item	
  profile	
  i	
  
¡  Es?mate	
  U(x,i)	
  =	
  cos(θ)	
  =	
  (x	
  .	
  i)/(|x||i|)	
  
	
  

10	
  

θ 
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i 

Technically, the cosine distance is actually the angle θ	
  
And the cosine similarity is the angle 180-θ	
  
 
For convenience, we use cos(θ) as our similarity measure 
and call it the “cosine similarity” in this context. 



¡  No	
  need	
  for	
  data	
  on	
  other	
  users	
  
	
  

¡  Able	
  to	
  recommend	
  to	
  users	
  with	
  unique	
  tastes	
  

¡  Able	
  to	
  recommend	
  new	
  &	
  unpopular	
  items	
  
§ No	
  first-­‐rater	
  problem	
  

¡  Explana?ons	
  for	
  recommended	
  items	
  	
  
§  Content	
  features	
  that	
  caused	
  an	
  item	
  to	
  be	
  
recommended	
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¡  Finding	
  the	
  appropriate	
  features	
  is	
  hard	
  
§  E.g.,	
  images,	
  movies,	
  music	
  

¡  Overspecializa?on	
  
§ Never	
  recommends	
  items	
  outside	
  user’s	
  	
  
content	
  profile	
  

§  People	
  might	
  have	
  mul?ple	
  interests	
  
§ Unable	
  to	
  exploit	
  quality	
  judgments	
  of	
  other	
  users	
  

¡  Cold-­‐start	
  problem	
  for	
  new	
  users	
  
§ How	
  to	
  build	
  a	
  user	
  profile?	
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