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What  is the Oppor tunity Cos t?
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• Typically op t im ize  for  d ire ct  
re sp onse

• Exploit  s im ilarity to p revious ly 
pu rchase d /clicke d  ite m s



Target ing and Custom er  Search

• Targe t ing  d e cre ase s  se arch  act ivity
– We b  conte n t  (Tam  and  Ho 2006)
– P roduct  lis t ings  (De llae r t and  Häubl 2012)
– Targe te d  e m ail p rom ot ions  (Fong  2017)

• Ge ne rally se e n  as  e ffic ie n t  ( save s  e ffor t )
– P osit ive  sp illove rs  (And e rson  and  Sim e s te r 2013, Sahni 2016)

• Targe t ing  could  lim it  exp osu re
– Hyp othe sis :  ne gat ive  sp illove rs  for  d is sim ilar  p roduct s
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Field Experim ents on a Mobile Plat form

• E -b ook app
• P rom ote s  new  t it le s  

using  push  not ificat ions

• “Tap s t re am ” data
– 5 m onths  p re -te s t
– 3 w e e ks  p os t -te s t
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Study 2 Design

• P re fe re nce  d e fine d  by cu toff in  share  of re ad ing
– 67%  cu toff:  19,522 e lig ib le  use rs
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Target ing Increases Direct  Response 
(P rom ote d  Book)
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Spillover  Ef fects
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Sam e  Ge nre :  P osit ive Cross -Ge nre :  Ne gat ive
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Robustness to Target ing Def init ion

• Cutoff is  arbit rary
• Doe s  not  account  for  volum e
• Trying  a lot  of b ooks  incre ase s  ge n re  share
• Are  ge n re s  re ally cate gorie s?

• Te s t  se nsit ivity to cu toffs
• Use  con t inuous  m e asu re s  of fit
• Targe t  b ase d  on  com ple t ion
• Use  b road e r  cate gorie s  in  p roduct  h ie rarchy
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Source of  the Negat ive Spillovers?

• P ure  subs t itu t ion?
– Stud y 1:  Diffe re nce s  in  total pu rchasing

• Re actance  to t arge t ing?
– P osit ive  sam e -ge n re  sp illove rs
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Target ing Af fects Depth of  Search
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Sam e  Ge nre Cross -Ge nre
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Target ing Af fects Breadth of  Search
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Search Depth and Breadth Mediate 
Crow ding  Ou t  Effe ct s
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Cross  Ge nre  Books  
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Quant ifying the Oppor tunity Cost

• Targe t ing  for  d ire ct  vs . t ot al re sp onse
• Fit  causal t re e  for  e ach  p rom ot ion  𝑔𝑔 and  ou tcom e  𝑜𝑜, 

p re d ic t  𝛿𝛿𝑔𝑔,𝑖𝑖
𝑜𝑜 for  e ach  use r  𝑖𝑖

• Targe te d  t re atm e nt :  𝑡𝑡𝑖𝑖𝑜𝑜 = argmax
𝑔𝑔

𝛿𝛿𝑔𝑔,𝑖𝑖
𝑜𝑜

• The  “opp or tunity cos t ” of op t im izing  one  ou tcom e  𝑜𝑜
in  te rm s  of sub op t im al re sult  for  othe r  ou tcom e  𝑝𝑝:

�
𝑖𝑖

𝛿𝛿𝑡𝑡𝑖𝑖
𝑝𝑝,𝑖𝑖
𝑝𝑝 − 𝛿𝛿𝑡𝑡𝑖𝑖𝑜𝑜,𝑖𝑖

𝑝𝑝
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Target ing for  Direct  Response Exploits 
Ge nre  P re fe re nce s
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Targe t ing  on
Dire ct  Re sp onse

Ge nre  D 
Share

Ge nre  E  
Share

Ge nre  F  
Share

Total 
Sale s

Books  
F in ishe d Se arch Disp e rsion N

No P rom o 13.7% 12.3% 0.2% 69.6 2.3 51.1 2.0 2,767
Ge nre  D 18.2% 14.8% 0.9% 83.3 3.9 66.7 1.4 41,148
Ge nre  E 6.2% 26.2% 1.7% 22.9 0.7 16.0 1.1 30,061
Ge nre  F 5.4% 11.9% 18.5% 27.6 1.9 16.7 2.0 3,540

Targe t ing  on
Total Sale s

Ge nre  D 
Share

Ge nre  E  
Share

Ge nre  F  
Share

Total 
Sale s

Books  
F in ishe d Se arch Disp e rsion N

No P rom o 7.7% 53.6% 0.4% 341.8 5.4 329.7 2.0 1,382
Ge nre  D 8.6% 8.5% 1.4% 185.4 7.1 159.1 1.8 7,849
Ge nre  E 14.8% 19.9% 2.2% 25.3 0.7 17.6 1.2 51,071
Ge nre  F 9.1% 18.1% 1.6% 69.1 5.4 47.7 1.5 17,214

Ave rage 12.8% 19.0% 2.0% 56.9 2.5 44.2 1.3 77,516



Target ing Schem es Dif fer  Substant ially
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Incre m e ntal Effe ct  by Targe t ing  Sche m e

Outcom e :  Dire ct  Re sp onse Ou tcom e :  Total Sale s
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Conclusions

• Targe te d  p rom ot ions  can  ge ne rate  ne gat ive  
sp illove rs  for  d is sim ilar  p roduct s
– Act ive  se arch  re d ire ct s  sale s
– Dire ct  re sp onse  m e t rics  can  m is le ad

• P urchasing  b re ad th  im p or tan t  for :
– High  varie ty-se e king  m arke t s  (e .g . con te n t )
– Re taile rs  w ith  w id e  assor tm e nt s
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Target ing on Complet ion
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Dire ct  Re sp onse Spillove r  Effe ct s

Sam e  Ge nre Cross -Ge nreP rom ote d  P roduct

Note: Sample includes all those completing at least one full book during pre-test period 
(35,704 users). Targeting based on completing a book in the promoted genre (3,002 users)
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Target ing on Broad e r  Cate gorie s
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Dire ct  Re sp onse Spillove r  Effe ct s

Sam e  Ge nre Cross -Ge nreP rom ote d  P roduct

Note: Targeting based on 10 broader categories instead of 239 narrow genres
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