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We will concentrate on 
predicting what rating a 
user will give to an item 
they have not yet rated 
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Content-Based: User is recommended 
items similar to the ones he/she 
preferred in the past 

Collaborative: User is recommended 
items that people with similar tastes 
liked in the past 

Types of  Recommenders 



Stab #1: Predict 
Average Rating 
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Stab #2: Use Rating of  
Single Closest User 
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How do we Find the 
ÒClosestÓ User? 



We can measure sim(u,v) in different ways: 

ru,i  = rating of  user u on item i  

Suv = { i ∈ S | defined(r u,i ) && defined(r v,i ) }  

S = set of  all items 

Pearson 
correlation: 

Su = { i ∈ S | defined(r u,i ) }  

r u = ! 
i ∈ Su 

r u,i / |Su| 

! 
i ∈ Suv 

(r u,i - ru) (r v,i - rv) 
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We can measure sim(u,v) in different ways: 

ru,i  = rating of  user u on item i  

Suv = { i ∈ S | defined(r u,i ) && defined(r v,i ) }  

S = set of  all items 

Cosine: 

Su = { i ∈ S | defined(r u,i ) }  

r u = ! 
i ∈ Su 

r u,i / |Su| 

sim(u,v) = cos(u,v) = 
uáv 

|u||v| 



Stab #3: Weighted 
Average of  User Ratings 

ru,i  = ! 
v ∈ MOST-SIM(u)  

sim(u,v) r v,i  k 

MOST-SIM(u) = set of  most similar N users to u 

k is a normalization factor: 

k = 1 /  ! 
v ∈ MOST-SIM(u)  

|sim(u,v)| 



We can also take into account individual 
user averages: 

ru,i  = ru + ! 
v ∈ MOST-SIM(u)  

sim(u,v)  (r v,i  Ð rv) k 





Problems/Extensions? 



How To ÒSort by RatingÓ? 
Simply sorting by highest average rating is 
not good because movies with very few 
ratings tend to dominate! 

IMDBÕs Weighted Rating System: 

W = (Rv + Cm) / (v + m) 

R = average rating for movie 

v = number of  votes for movie 

C = mean vote across all movies (currently 6.3) 

m = min number of  votes required to be in 
top 250 (currently 1300) 



W = (Rv + 8190) / (v + 1300) 

If  R = C, this graph remains constant wrt v 

If  R < C, this graph decreases as v increases 

If  R > C, this graph increases as v increases 
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