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Using	
  the	
  electronic	
  trail	
  le8	
  by	
  millions	
  to	
  help	
  the	
  next	
  person	
  



Recommenda.ons	
  are	
  Everywhere	
  



Goal	
  of	
  Today’s	
  Discussion	
  

•  Examples	
  of	
  E-­‐Commerce	
  Recommenda.ons	
  
•  Metrics	
  
•  Methods	
  
•  PiFalls	
  





Subs.tutes/Complements	
  
•  Subs%tutes	
  
–  Similar	
  goods	
  
–  Examples:	
  Coke/pepsi,	
  margarine/buLer,	
  tea/coffee	
  
–  X	
  and	
  Y	
  are	
  subs.tutes	
  if,	
  when	
  the	
  price	
  of	
  X	
  rises,	
  the	
  
demand	
  for	
  Y	
  rises	
  

•  Complements	
  
–  A	
  good	
  o8en	
  consumed	
  with	
  another	
  
–  Examples:	
  Razors/razor	
  blades,	
  Printers/ink	
  cartridges,	
  
Pencils/erasers	
  

–  Higher	
  demand	
  for	
  X	
  implies	
  higher	
  demand	
  for	
  Y,	
  Lower	
  
demand	
  for	
  X	
  implies	
  lower	
  demand	
  for	
  Y	
  



Recommenda.ons	
  



Bundles	
  



Video	
  Recommenda.ons	
  



Buy	
  it	
  Again	
  
Megan,	
  
Here	
  are	
  some	
  items	
  that	
  you	
  have	
  purchased	
  that	
  other	
  
customers	
  have	
  bought	
  repeatedly.	
  	
  We	
  thought	
  that	
  you	
  
might	
  be	
  interested	
  in	
  buying	
  them	
  again.	
  

Bare	
  Minerals	
  Original	
  
Founda.on	
  

Bare	
  Minerals	
  Lash	
  
Domina.on	
  10-­‐in-­‐1	
  

Paul	
  Mitchell	
  Super	
  
Strong	
  Daily	
  Shampoo	
  

Bare	
  Minerals	
  Las.ng	
  
Long	
  Eyeliner	
  



Discuss	
  Data	
  
What	
  data	
  could	
  an	
  e-­‐commerce	
  site	
  collect	
  about	
  its	
  customers	
  
to	
  provide	
  effec.ve	
  recommenda.ons?	
  
	
  
	
  
	
  
	
  
	
  
	
  



Quan.ty	
  of	
  Data	
  	
  
(from	
  public	
  sources)	
  

•  88M	
  US	
  customers	
  (1/2015)1	
  

•  200M	
  US	
  products	
  (12/2013)2	
  

•  2.5M	
  US	
  products	
  added	
  per	
  month3	
  

1hLps://www.internetretailer.com/2015/01/27/45-­‐amazons-­‐us-­‐customers-­‐are-­‐
prime-­‐members	
  
2hLps://export-­‐x.com/2013/12/15/many-­‐products-­‐amazon-­‐sell/	
  
3hLps://export-­‐x.com/2014/08/14/many-­‐products-­‐amazon-­‐sell-­‐2/	
  
	
  



Discuss	
  Metrics	
  

How	
  could	
  we	
  evaluate	
  a	
  recommenda.on	
  
engine?	
  	
  Offline?	
  	
  	
  Online?	
  
	
  
	
  



Offline	
  Evalua.on	
  
NeFlix	
  Prize:	
  Predic.ng	
  ra.ngs,	
  Average	
  Error	
  
	
  
	
  
	
  
	
  
	
  
	
  
Average	
  error	
  vs.	
  precision/recall	
  at	
  k,	
  small	
  integer	
  k	
  
Finding	
  content	
  people	
  highly	
  rate	
  vs.	
  watch	
  
	
  
	
  
	
  
	
  
	
  
	
  



Best	
  Rated	
  vs.	
  Most	
  Watched	
  



RECOMMENDATION	
  ALGORITHMS	
  
Textbooks	
  exist.	
  



Tradi.onal	
  Recommenda.on	
  Approach	
  

•  Represent	
  customer	
  c	
  by	
  vector	
  over	
  items,	
  e.g.,	
  +1	
  
posi.vely	
  rated,	
  -­‐1	
  nega.vely	
  rated	
  

•  Scale	
  vector	
  by	
  1/popularity,	
  making	
  less	
  well-­‐known	
  
items	
  more	
  relevant	
  

•  To	
  recommend	
  to	
  customer	
  c,	
  find	
  other	
  customers	
  
c’	
  similar	
  to	
  c	
  

•  And	
  recommend	
  according	
  to	
  how	
  many	
  similar	
  
customers	
  liked	
  the	
  product	
  

[Linden,York,Smith],	
  2003.	
  



Item-­‐to-­‐Item	
  Collabora.ve	
  Filtering	
  

Subs.tute	
  vs.	
  complement?	
  
Bundles?	
  

[Linden,York,Smith],	
  2003.	
  



PITFALLS	
  



Incorrect	
  Conclusions	
  about	
  Customers:	
  
My	
  TiVo	
  Thinks	
  I’m	
  Gay	
  



Uninten.onal	
  Bias	
  



Rich	
  get	
  Richer1	
  

More	
  Sales	
  Diversity?	
  
Customers	
  exposed	
  to	
  products	
  they	
  
cannot	
  easily	
  find	
  

	
  	
  

Less	
  Sales	
  Diversity?	
  
Reinforce	
  popularity	
  of	
  already	
  
popular	
  products	
  
	
  
If	
  recommending	
  based	
  on	
  sales	
  and	
  
ra.ngs,	
  cannot	
  recommend	
  products	
  
with	
  limited	
  history	
  

1[Fieder,	
  Hosanger],	
  Blockbuster	
  Culture's	
  Next	
  Rise	
  or	
  Fall:	
  The	
  Impact	
  of	
  Recommender	
  Systems	
  on	
  Sales	
  Diversity,	
  Management	
  Science	
  
hLp://papers.ssrn.com/sol3/papers.cfm?abstract_id=955984	
  

à	
  Greater	
  individual	
  diversity	
  but	
  less	
  aggregate	
  diversity	
  



Goal	
  of	
  Discussion	
  
•  Examples	
  of	
  E-­‐Commerce	
  

Recommenda.ons	
  
–  People	
  who	
  buy	
  X	
  buy	
  Y	
  
–  People	
  who	
  shop	
  for	
  X	
  shop	
  
for	
  Y	
  

–  Movie	
  Recommenda.ons	
  
–  Buy	
  It	
  Again	
  

•  Metrics	
  
–  Predict	
  ra.ngs	
  
–  Predict	
  purchases	
  
–  Online	
  Evalua.on:	
  A/B	
  
tes.ng	
  

•  Methods	
  
–  Recommend	
  what	
  similar	
  
customers	
  purchase	
  

–  Recommend	
  items	
  similar	
  
to	
  current	
  item	
  

–  Supervised,	
  .me-­‐
dependent	
  methods	
  

	
  
•  PiFalls	
  

–  Incorrect	
  Customer	
  
Conclusions	
  

–  Unintended	
  Bias	
  
–  Rich	
  get	
  richer	
  

	
  


