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About	  A9	  

•  Subsidiary	  of	  Amazon.com	  

•  Founded	  in	  2003	  
•  Three	  Areas	  of	  Focus:	  

–  Product	  Search	  
–  Search	  AdverIsing	  
–  Visual	  Search	  (SnapTell)	  

•  Provides	  search	  for	  Amazon	  and	  other	  major	  
retailers	  worldwide	  
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Different	  Domains,	  Different	  SoluIons	  

•  TradiIonal	  IR	  
•  Enterprise	  Search	  
•  Web	  Search	  

•  Product	  Search	  

How	  are	  the	  issues	  different?	  
Let’s	  go	  back	  to	  user	  goals…	  
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The	  Goals	  of	  Web	  Search	  
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D. Rose & D. Levinson, 
“Understanding user goals in web search,” 
WWW 2004: 13-19. 



Why	  do	  people	  search	  on	  Amazon?	  

“When	  they	  want	  to	  buy	  something”	  (?)	  

•  Even	  ignoring	  the	  non-‐buying	  uses	  
(research,	  etc.),	  user	  goals	  are	  varied…	  
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The	  Goals	  of	  Product	  Search	  

Depends	  on	  where	  you	  are	  in	  the	  buying	  funnel.	  

Awareness	  

Desire	  

Interest	  

AcIon	  
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St. Elmo Lewis, 1898 



Browsing,	  Searching,	  Refining…	  
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Different	  Tools	  for	  Different	  Stages	  

•  Product	  search	  shows	  more	  fluid	  movement	  
between	  searching	  and	  browsing	  behavior	  
– Because	  of	  the	  nature	  of	  the	  task?	  
– Because	  of	  the	  interfaces?	  
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What	  Amazon	  Queries	  Look	  Like	  
All	  US	   Books	   Electronics	   Apparel	  

ficlops	   clive	  cussler	   ipod	  nano	  5th	  generaIon	   gucci	  

silent	  spring	   survival	  skills	   sd	   gown	  

caetano	  veloso	   koben	   sennheiser	  ie8	   coach	  bag	  

k	  michelle	  fallin	   call	  of	  courage	   headphones	  sennheiser	   bass	  pro	  shops	  caps	  

mickey	  mouse	  black	  and	  
white	  

piaget's	  theory	  of	  
intellectual	  

development:	  an	  
introducIon	  

shipping	  rates	  for	  
amazon	  

music	  t-‐shirts	  

catholic	  bible	  study	  
workbook	  

cd	   camera	  sony.	  memory	   soda	  shoes	  women	  

envogue	  ev3	   skill	  sharpeners	   1:2	  vga	  cable	   red	  bull	  t	  shirt	  

childrens	  and	  household	  
tales	  

which	  old	  testament	  
book	  best	  represent	  the	  
chronological	  structure	  

stereo	  with	  cd	  player	  and	  
ipod	  dock	  

long	  black	  underbust	  
corset	  

mark	  morrision	   captain	  bogg	  and	  salty	   netboo	  acer	   dooney	  &	  bourke	  leather	  

xd600/5	   0230610943	  
inversorde	  12	  volIo	  a	  

110	  volIo	  
angelsounds	  12	  



Context	  is	  King	  

Some	  facets	  for	  
	  Dresses	  (lei)	  

vs.	  	  
Digital	  Cameras	  (right)	  

Not	  “one	  size	  fits	  all”	  
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Context	  is	  King,	  cont’d	  
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Amazon	  is	  a	  Marketplace…	  
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…So	  Search	  Must	  Be	  RealIme	  

•  New	  products	  added	  to	  the	  catalog	  all	  the	  
Ime	  

•  New	  merchants	  adding	  offers	  for	  products	  all	  
the	  Ime	  

•  Prices	  being	  changed	  all	  the	  Ime	  

•  Items	  going	  in	  and	  out	  of	  stock	  all	  the	  Ime	  
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Structured	  Data:	  “It’s	  a	  gii…”	  

•  Unlike	  web	  search,	  we	  already	  know	  the	  
semanIcs	  of	  different	  bits	  of	  text	  

•  We	  don’t	  need	  to	  crawl	  our	  own	  site!	  

•  We	  know	  how	  important	  different	  fields	  are	  
for	  customers	  

•  We	  have	  a	  large	  degree	  of	  quality	  control	  

•  We	  don’t	  have	  to	  do	  senIment	  analysis	  to	  
know	  if	  a	  review	  was	  posiIve	  or	  negaIve.	  
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Structured	  Data:	  	  “…and	  a	  curse”	  

•  Search	  engine	  needs	  to	  have	  both	  DBMS-‐like
(“right	  answer”)	  and	  IR-‐like	  (“best	  answer”)	  
behavior.	  

•  TradiIonal	  IR	  mechanisms	  don’t	  always	  work	  
well	  for	  structured	  data	  
– e.g.	  c	  x	  idf	  with	  weighted	  fields	  
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S. Robertson, H. Zaragoza, and M. Taylor,  
“Simple BM25 Extension to Multiple Weighted Fields,” CIKM 2004 



Structured	  Data:	  	  “…and	  a	  curse”	  

•  What	  happens	  when	  one	  of	  the	  fields	  is	  orders	  
of	  magnitude	  bigger	  than	  others?	  
– Search-‐Inside-‐the-‐Book	  vs.	  Brand	  

•  What	  happens	  when	  you	  don’t	  have	  all	  the	  
fields	  all	  the	  Ime?	  
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Using	  Behavioral	  Data	  

•  Powerful	  source	  of	  informaIon	  for	  any	  search	  
engine	  

•  When	  is	  using	  behavioral	  data	  an	  invasion	  of	  
privacy	  (or	  just	  plain	  creepy),	  and	  when	  is	  it	  
beqer	  for	  users?	  

•  Customers	  of	  a	  business	  seem	  more	  
comfortable	  with	  that	  business	  learning	  from	  
past	  behavior.	  
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InterpreIng	  Behavioral	  Signals	  

•  Example:	  	  Are	  search	  result	  clicks	  good	  or	  bad?	  

•  How	  many	  clicks	  are	  best?	  
–  1:	  the	  customer	  found	  what	  she’s	  looking	  for	  right	  away	  
–  many:	  the	  customer	  found	  many	  items	  worthy	  of	  
consideraIon,	  and	  is	  comparing	  /	  learning	  about	  /	  being	  
entertained	  by	  /	  buying	  them.	  

–  zero:	  the	  search	  result	  contained	  all	  the	  informaIon	  
needed	  

•  Also,	  some	  items	  are	  “click-‐aqracIve”	  

	   	   	   	  D.	  Rose,	  “Why	  Is	  Web	  Search	  So	  Hard...	  to	  Evaluate?”	  
	   	   	  	  J.	  Web	  Eng.	  (3-‐4):	  171-‐181	  (2004)	   21	  



EvaluaIng	  Product	  Search	  Relevance	  

Common	  argument:	  
– Customers	  go	  to	  a	  shopping	  site	  to	  buy	  stuff.	  

–  If	  a	  search	  change	  leads	  to	  customers	  buying	  more	  
stuff,	  they	  must	  have	  had	  their	  search	  needs	  met	  
more	  effecIvely.	  

– Therefore,	  relevance	  can	  be	  measured	  by	  how	  
much	  customers	  buy.	  

What’s	  wrong	  with	  this	  argument?	  
(Besides	  ignoring	  the	  rest	  of	  the	  buying	  funnel…)	  
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The	  A/B	  Test	  Mystery	  

•  We	  want	  to	  compare	  two	  ranking	  algorithms,	  
A	  and	  B	  

•  Half	  the	  users	  randomly	  assigned	  to	  get	  results	  
from	  algorithm	  A,	  half	  from	  algorithm	  B.	  

•  At	  the	  end	  of	  a	  certain	  period,	  the	  average	  
revenue	  is	  higher	  in	  group	  A	  than	  group	  B.	  

Does	  this	  mean	  algorithm	  A	  is	  producing	  
more	  relevant	  results	  than	  algorithm	  B?	  
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The	  A/B	  Test	  Mystery,	  Solved	  

•  Algorithm	  A	  could	  be	  beqer	  than	  B,	  or…	  
•  Algorithm	  A	  could	  be	  recommending	  higher-‐
priced	  items	  than	  B,	  or…	  

•  Algorithm	  A	  could	  be	  recommending	  
completely	  unrelated	  but	  very	  popular	  items.	  
– You	  search	  for	  python	  programming,	  I	  show	  you	  
“Harry	  Poqer”	  

•  (If	  we	  were	  judging	  by	  clicks,	  Algorithm	  A	  
might	  be	  showing	  more	  click-‐aqracIve	  items)	  
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Lessons	  for	  IR	  
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•  One	  idea:	  	  Generalizing	  the	  buying	  funnel	  



The	  InformaIon-‐Seeking	  Funnel	  

•  Wandering.	  No	  informaIon	  seeking-‐goal	  in	  
mind.	  However,	  may	  have	  a	  meta-‐goal	  (e.g.	  
“find	  a	  topic	  for	  my	  final	  paper.”)	  

•  Exploring.	  Have	  general	  goal	  (e.g.	  “learn	  about	  
the	  history	  of	  communicaIon	  technology”)	  
but	  not	  a	  plan	  for	  achieving.	  

•  Seeking.	  Have	  started	  to	  idenIfy	  info	  needs	  
that	  must	  be	  saIsfied	  (e.g.	  “find	  out	  about	  the	  
role	  of	  the	  telegraph	  in	  communicaIon.”),	  but	  
needs	  are	  open-‐ended.	  

•  Asking.	  Have	  very	  specific	  informaIon	  need	  
corresponding	  to	  a	  closed-‐class	  quesIon	  
(“when	  was	  the	  telegraph	  invented?”).	  
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D. Rose, “The Information-Seeking Funnel,” 
Information-Seeking Support Systems Workshop, 2008 

Wandering	  

Exploring	  

Seeking	  

Asking	  



Summary	  

•  Start	  thinking	  about	  how	  to	  meet	  user	  needs	  before	  
user	  knows	  she	  has	  a	  need	  

•  Offer	  different	  interacIon	  mechanisms	  for	  different	  
parts	  of	  the	  informaIon-‐seeking	  process	  

•  Let	  type	  of	  content	  influence	  the	  way	  search	  works	  
•  Design	  for	  realIme	  

•  Interpret	  behavioral	  data	  carefully	  
•  Exploit	  structure	  when	  you	  have	  it	  
•  Exploit	  context	  when	  you	  have	  it	  
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QuesIons?	  

contact:	  	  danrose	  @	  a9.com	  
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