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A	
  li?le	
  bit	
  of	
  an@cipa@on	
  

•  Suppose	
  the	
  internet	
  becomes	
  a	
  major	
  device	
  
for	
  alloca@ng	
  goods	
  to	
  consumers	
  

•  Then	
  a	
  good	
  chunk	
  of	
  GDP	
  is	
  going	
  to	
  be	
  
intermediated	
  via	
  the	
  web	
  

•  Search	
  engines	
  will	
  play	
  a	
  crucial	
  role	
  in	
  the	
  
alloca@on	
  of	
  goods	
  to	
  consumers	
  

•  A	
  natural	
  ques@on	
  is	
  then:	
  How	
  does	
  the	
  
design	
  of	
  search	
  engines	
  affect	
  GDP	
  growth?	
  



This	
  paper	
  

•  Develops	
  a	
  model	
  where	
  a	
  very	
  large	
  number	
  
of	
  goods	
  is	
  available	
  

•  Consumers	
  use	
  search	
  engines	
  to	
  locate	
  the	
  
«	
  best	
  »	
  goods	
  

•  The	
  expected	
  visibility	
  of	
  a	
  new	
  good	
  affect	
  
the	
  profitability	
  of	
  innova@on	
  

•  This	
  in	
  turn	
  poten@ally	
  affects	
  the	
  growth	
  rate	
  



Two	
  effects	
  

•  Visibility:	
  a	
  greater	
  score	
  increases	
  market	
  size	
  
and	
  therefore	
  profits	
  

•  Selec@on:	
  greater	
  visibility	
  of	
  future	
  
compe@ng	
  goods	
  makes	
  a	
  product	
  obsolete	
  
earlier,	
  which	
  reduces	
  the	
  profits	
  from	
  
innova@on.	
  

•  For	
  simple	
  specifica@ons	
  the	
  two	
  effects	
  
cancel	
  out→SE	
  only	
  has	
  a	
  level	
  effects	
  



Two	
  models	
  yield	
  non	
  neutrali@es	
  

•  The	
  popularity	
  model:	
  visibility	
  gradually	
  
builds	
  up	
  over	
  @me.	
  This	
  introduces	
  a	
  discount	
  
effect	
  in	
  the	
  visibility	
  effect	
  that	
  is	
  absent	
  from	
  
the	
  selec@on	
  effect.	
  

•  The	
  adver@sing	
  model:	
  firms	
  improve	
  their	
  
visibility	
  by	
  using	
  adver@sing;	
  but	
  adver@sing	
  
uses	
  resources	
  and	
  resources	
  leV	
  for	
  R	
  and	
  D	
  
are	
  reduced.	
  	
  



A	
  basic	
  model	
  



Innova@on	
  

•  Innovators	
  introduce	
  new	
  goods	
  
•  The	
  quality	
  of	
  a	
  new	
  good	
  is	
  randomly	
  drawn	
  
from	
  the	
  distribu@on	
  f()	
  

•  1	
  unit	
  of	
  labor	
  =	
  γNt	
  new	
  blueprints	
  

•  Produc@on	
  costs	
  are	
  fixed	
  and	
  equal	
  to	
  c=1	
  
•  Prices	
  are	
  fixed	
  and	
  equal	
  to	
  p=1	
  (No	
  
compe@tor	
  below	
  p)	
  

•  This	
  needs	
  to	
  be	
  fixed…	
  



Preferences	
  



Selec@on	
  



Obsolescence	
  



Equilibrium	
  

•  Labor	
  market	
  equilibrium:	
  

•  Value	
  of	
  an	
  innova@on:	
  

•  R	
  and	
  D	
  equilibrium:	
  



	
  Compu@ng	
  a	
  BGP	
  (1)	
  



Compu@ng	
  a	
  BGP	
  (2)	
  



The	
  equilibrium	
  growth	
  rate	
  



Constant	
  hit	
  probability	
  

•  We	
  consider	
  the	
  most	
  simplis@c	
  search	
  engine	
  
•  People	
  locate	
  goods	
  with	
  constant	
  probability	
  
ρ	
  

•  	
  ρ	
  is	
  the	
  same	
  across	
  consumers	
  and	
  goods	
  

•  The	
  set	
  of	
  goods	
  that	
  get	
  a	
  hit	
  is	
  uncorrelated	
  
across	
  consumers	
  



Consumers	
  are	
  less	
  selec@ve…	
  



…but	
  firms	
  have	
  a	
  lower	
  chance	
  to	
  be	
  
located.	
  



As	
  a	
  result,	
  growth	
  is	
  unchanged	
  



Constant	
  #	
  of	
  hits:	
  



Popularity	
  

•  I	
  now	
  assume	
  the	
  SE	
  rewards	
  quality	
  (q)	
  
•  But	
  it	
  can	
  only	
  do	
  so	
  by	
  observing	
  popularity	
  
going	
  up	
  over	
  @mer	
  

•  And	
  it	
  takes	
  @me	
  for	
  popularity	
  to	
  build	
  up	
  

•  Gives	
  an	
  edge	
  to	
  exis@ng	
  goods	
  over	
  new	
  
goods	
  

•  But	
  I	
  know	
  that	
  if	
  my	
  product	
  is	
  good	
  I	
  will	
  
eventually	
  get	
  more	
  customers	
  



The	
  trade-­‐off:	
  



The	
  structure	
  of	
  the	
  SE:	
  



The	
  speed/accuracy	
  trade-­‐off	
  



The	
  average	
  score	
  of	
  a	
  good:	
  



Quality	
  threshold	
  determina@on	
  



The	
  value	
  of	
  an	
  innova@on	
  



Equilibrium	
  growth	
  rate:	
  



The	
  irrelevance	
  of	
  ε	
  

•  ε	
  	
  increases	
  my	
  sales	
  if	
  my	
  good	
  is	
  of	
  higher	
  
quality	
  rela@ve	
  to	
  others	
  	
  

•  This	
  upward	
  risk	
  increases	
  my	
  expected	
  profit	
  
per	
  unit	
  of	
  @me	
  

•  But	
  it	
  allows	
  consumers	
  to	
  become	
  more	
  
choosy,	
  thus	
  raising	
  q*.	
  

•  Obsolescence	
  occurs	
  earlier.	
  
•  The	
  two	
  effects	
  on	
  growth	
  cancel	
  



The	
  relevance	
  of	
  α	
  

•  A	
  higher	
  α	
  reduces	
  the	
  advantage	
  of	
  older	
  
firms	
  

•  Innovators	
  are	
  more	
  visible	
  earlier	
  

•  Consumers	
  are	
  again	
  more	
  choosy	
  

•  The	
  former	
  effect	
  brings	
  profits	
  forward	
  in	
  
@me	
  	
  reinforced	
  by	
  discoun@ng	
  

•  The	
  la?er	
  only	
  depends	
  on	
  a	
  more	
  favorable	
  
cross-­‐sec@onal	
  distribu@on	
  of	
  q	
  



	
  Implica@ons:	
  

•  The	
  growth	
  rate	
  is	
  increasing	
  in	
  α.	
  
•  For	
  growth	
  purposes,	
  quick	
  visibility	
  of	
  new	
  
products	
  is	
  more	
  important	
  than	
  a	
  search	
  
engine	
  elas@c	
  to	
  quality	
  

•  However,	
  consumers	
  only	
  care	
  about	
  a	
  
product	
  being	
  high	
  quality	
  rather	
  than	
  new	
  

•  Unclear	
  that	
  «	
  equilibrium	
  »	
  SE	
  would	
  have	
  
features	
  that	
  are	
  best	
  for	
  growth	
  



The	
  adver@sing	
  model	
  

•  Firms	
  can	
  invest	
  resources	
  to	
  improve	
  their	
  
score	
  

•  These	
  resources	
  cannot	
  be	
  allocated	
  to	
  
alterna@ve	
  uses	
  

•  My	
  score	
  increases	
  the	
  pace	
  of	
  obsolescence	
  
by	
  allowing	
  consumers	
  to	
  see	
  more	
  goods	
  and	
  
thus	
  be	
  pickier.	
  



The	
  score	
  func@on:	
  



Op@mal	
  adver@sing	
  



Scoring:	
  



Scoring	
  and	
  quality:	
  

•  More	
  profitable	
  to	
  invest	
  in	
  adver@sing	
  if	
  
quality	
  higher	
  

•  Thus	
  total	
  score	
  goes	
  up	
  with	
  quality	
  
•  Adver@sing	
  introduces	
  a	
  link	
  between	
  the	
  two,	
  
like	
  popularity	
  

•  In	
  principle,	
  this	
  is	
  «	
  good	
  »	
  for	
  welfare	
  



Selec@vity	
  



Revenues	
  



Equilibrium	
  condi@ons	
  



Growth	
  determina@on	
  



The	
  result:	
  



Why?	
  

•  Here	
  α	
  has	
  a	
  stronger	
  (adverse)	
  impact	
  on	
  
selec@vity	
  than	
  on	
  profitability.	
  

•  This	
  is	
  because	
  revenues	
  are	
  less	
  sensi@ve	
  to	
  α	
  
than	
  scores.	
  

•  Compounded	
  by	
  even	
  more	
  subtle	
  effects…	
  

•  +	
  direct	
  resource	
  drain	
  of	
  greater	
  adver@sing.	
  	
  



Welfare	
  

•  This	
  analysis	
  suggests	
  that	
  sophis@cated	
  
search	
  engines	
  do	
  not	
  beat	
  random	
  ones	
  in	
  
terms	
  of	
  growth	
  

•  Things	
  are	
  different	
  in	
  terms	
  of	
  welfare:	
  a	
  
higher	
  score	
  of	
  high	
  quality	
  goods	
  has	
  a	
  
posi@ve	
  level	
  effect	
  on	
  u@lity.	
  	
  








