
Amazon product network:
• thousands of categories

• 9 million products
• 21 million users

• 140 million reviews & ratings
• 300 million relationships (co-purchased & co-browsed)

Data:
http://cseweb.ucsd.edu/~jmcauley/

LDA

Action:
action, loud, fast, explosion,…

Sci-fi
space, future, planet,…

Document topics

(review of
“The Chronicles of Riddick”)

Currently, this is solved using 
collaborative filtering approaches, but 
this works poorly for new items, and is 

not interpretable

Given a product: Let       be the set of users
who viewed it 

Rank products according to:                      (‘Jaccard index’)

.86        .84       .82        .79         …

why do people why view
X eventually buy Y?

“true size, fits well, 
items are the same 
color and type as 
on the picture”

Outcome 3: We construct a browseable
product graph of related products

Outcome 2: We discover topics & 
‘microcategories’ that are associated with 

product relationships

Inferring networks of substitutable and complementary products
Julian McAuley, UCSD; Rahul Pandey, Pinterest; Jure Leskovec, Stanford

browsed together

bought together

Goal: to infer networks of substitutable
and complementary items

Riddick’s low-D 
embedding

HP’s low-D 
embedding

Compatibility 
/ probability 

of being 
linked

A standard way to model networks is to 
project items into a low-dimensional 

space, such that related items are 
projected nearby

A standard way to model documents is to 
project them into a low-dimensional 

space, where dimensions encode “topics”

Our idea is to combine the two 
approaches, by learning topic 

representations such that related items 
have similar topics

We achieve this by fitting a joint 
objective that combines a logistic 

regressor (to model the network) with a 
topic model (to model reviews)

Outcome 1: We can explain product 
relationships in terms of interpretable 

textual dimenisons

e.g. (above) select a representative sentence from 
a review that best explains the predicted link

see:  
http://jmcauley.ucsd.edu/amazon/interface.php


