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Dynamics	
  of	
  Adver/sing	
  Choices	
  

•  Adver/sing	
  decisions	
  
involve	
  both	
  	
  
–  media	
  schedules	
  (quan/ty	
  

and	
  /ming)	
  and	
  	
  
–  crea/ve	
  decisions	
  

(content).	
  

•  Decisions	
  are	
  made	
  in	
  a	
  
compe//ve	
  environment	
  
where	
  rivals	
  ac/ons	
  may	
  
change	
  both	
  your	
  content	
  
and	
  schedule	
  decisions	
  



Poli/cal	
  Adver/sing	
  

•  Poli/cal	
  marke/ng	
  represents	
  large	
  spending	
  and	
  
consequences	
  	
  

–  $711	
  million	
  media	
  and	
  adver/sing	
  in	
  ’08	
  Presiden/al	
  race	
  



Related	
  Literature	
  

•  Dynamic	
  Games	
  (e.g.,	
  Ericson	
  and	
  Pakes	
  1995;	
  
Bajari,	
  Benkard,	
  and	
  Levin	
  2007)	
  

•  Dynamic	
  Adver/sing	
  (e.g.,	
  Dogunoglu	
  and	
  
Klapper	
  2006;	
  Dube,	
  Hitsch,	
  and	
  Manchanda	
  
2005)	
  

•  Adver/sing	
  Content	
  Choices	
  (e.g.,	
  Anand	
  and	
  
Shachar	
  2007;	
  Mayzlin	
  and	
  Shin	
  forthcoming)	
  

•  Nega/ve	
  Poli/cal	
  Adver/sing	
  (e.g.,	
  Love@	
  and	
  
Shachar	
  2011;	
  Goldstein	
  and	
  Freedman	
  2002)	
  



Data	
  Descrip/on	
  
•  Use	
  249	
  Congressional	
  Races	
  

from	
  2000,	
  2002,	
  2004	
  for	
  
which	
  adver/sing	
  is	
  observed	
  

•  Adver/sing	
  data	
  drawn	
  from	
  
Wisconsin	
  Adver/sing	
  Project	
  
–  Daily	
  data	
  for	
  all	
  ads	
  from	
  70	
  

days	
  prior	
  to	
  elec/on	
  
–  Content	
  (posi/ve	
  or	
  nega/ve)	
  
–  Es/mate	
  of	
  ad	
  cost	
  

•  Addi/onal	
  data	
  includes	
  
elec/on	
  results,	
  incumbency,	
  
contribu/ons	
  (FEC),	
  media	
  
coverage	
  (newlibrary.com),	
  
adver/sing	
  costs	
  (SQAD)	
  



Data	
  Basic	
  Sta/s/cs	
  



Aggrega/ve	
  Time	
  Pa@erns	
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Changes	
  in	
  Tone	
  



Response	
  to	
  Opponent	
  Switching	
  



Cross-­‐race	
  Heterogeneity	
  

•  Love@	
  and	
  Shachar	
  (2011)	
  
– Candidates	
  are	
  more	
  nega/ve	
  when	
  opponent	
  
•  Is	
  an	
  incumbent	
  
•  Has	
  more	
  media	
  coverage	
  

•  Some	
  new	
  over/me	
  results	
  
– Regression	
  on	
  star/ng	
  posi/ve	
  



Goals	
  of	
  the	
  model	
  

•  Explain	
  the	
  observed	
  empirical	
  regulari/es	
  
•  Develop	
  a	
  framework	
  for	
  understanding	
  the	
  
dynamic	
  incen/ves	
  for	
  content	
  and	
  quan/ty	
  
decisions	
  

•  What	
  are	
  the	
  triggers	
  of	
  nega/vity	
  in	
  poli/cal	
  
races?	
  What	
  influences	
  them?	
  

•  To	
  what	
  extent	
  are	
  tone	
  decisions	
  a	
  result	
  of	
  
compe//ve	
  rivalry	
  as	
  compared	
  to	
  candidate	
  
or	
  voter	
  tastes?	
  



Model	
  

1 Dynamic Structural Model of Negative Adver-
tising

Two candidates, j ∈ {D,R} vie for the prize of winning an election. Both candi-
dates are endowed with an initial goodwill with voters, Gj0, initial information
about which they can use to attack their opponent, Oj0. All of these quanti-
ties are known to both candidates and may be treated as functions of observed
covariates..

1.1 Candidate Decisions
We treat the candidates’ optimization problem as a finite horizon, sequential
move game (incumbent moves last?). As a result in each period only one can-
didate moves with the first candidate moving in period 1, the second in period
2, the first in period 3 and so forth until the last period, T , in which the second
player move. The election occurs in period T + 1. 1

In each period for which a candidate moves, the candidate chooses among
four discrete advertising levels ejt ∈ {0, 1, 2, 3}. These levels represent zero
(no), low, medium, and high advertising levels for the campaign. Candidates
also choose the allocation of this spending to mostly positive, mostly negative,
or a relatively even mix of the two, ajt ∈ {p, n,m}. Thus, candidates choose
both the level of advertising and the content of advertising in each period they
move. Note that if the candidate chooses to spend 0, then the tone variable, ajt
is set to a null value.

The costs of these decisions are incurred in each period in which a candidate
moves. The costs have both an observed and an unobserved component and
take the following functional form:

cj(ajt, ejt, ajt−1) = φ0j + φ1jejt + φ2je
2
jt + φ3jToneChangejt + φ4jNegativeTonejt + εjt(ajt,ejt)

ToneChangejt =






0 if no change in tone
1 if move from positive(negative) to mixed or vice versa
2 if move from positive(negative) to negative(positive)

Responsejt =

�
1 if opponent’s previous tone was negative or mixed
0 otherwise

The first three terms In the inequalities above provide a quadratic function
in advertising levels (where we expect costs to be increasing). The fourth and
fifth terms provide switching costs related to changing tone and to your oppo-
nent going negative in the recent past. Finally, εjt(ajt,ejt) is the unobserved
component of costs and is assumed i.i.d. type 1 extreme value distributed.

1This will ensure a unique equilibrium of the game, making the estimation problem well-
defined.

1

• Two candidates j ∈ {D,R} vie to win election.
• In each period, t, candidates sequentially choose

◦ advertising levels, ejt ∈ {0, 1, 2, 3}, and
◦ tone, ajt ∈ {n,m, p}.

• Advertising operates through voter goodwill, Gjt.



Model	
  

•  Nega/ve	
  ads	
  require	
  and	
  use	
  an	
  opportunity	
  to	
  
a@ack	
  the	
  opponent.	
  We	
  capture	
  these	
  latent	
  
opportuni/es	
  as	
  	
  

Ojt = δOj Ojt−1 + α0j − α1jI(ajt−1 �= p) + α2jI(a−jt−1 �= n)



Model	
  

•  Opportuni/es	
  change	
  the	
  effect	
  of	
  nega/ve	
  
ads	
  on	
  goodwill,	
  which	
  transi/ons	
  as	
  

Gjt = δGj Gjt−1 + gj(ejt−1, ajt−1)I(ajt−1 �= n)
−β1−jtg−j(e−jt−1, a−jt−1)I(a−jt−1 �= p)

where
β1jt = f(Ojt)

gj(a, e) =
3�

k=0

γkI(e = k)



Model	
  

•  Candidates face cost functions defined as 

cj(ajt, ejt, ajt−1) = φ0j + φ1jejt + φ2je2jt + φ3jToneChangejt
+φ4jNegativeTonejt + εjt(ajt,ejt)

ToneChangejt =






0 if no change in tone
1 if move from positive(negative) to mixed or vice versa
2 if move from positive(negative) to negative(positive)

NegativeTonejt =

�
1 if opponent’s previous tone was negative or mixed
0 otherwise



Model	
  

•  Voters	
  choose	
  candidates	
  according	
  to	
  

uj = GjT+1 + ξjT+1 + �j

Mj = eGjT+1+ξjT+1

eGRT+1+ξRT+1+eGDT+1+ξDT+1
.



Model	
  

•  Model	
  Solu/on	
  and	
  Value	
  Func/ons	
  

VjT (sT ) = maxajT ,ejT {−cj(ajT , ejT , ajT−1) +Mj(GjT+1, G−jT+1|ajT , ejT , sT )}

V−jT−1(sT−1) = maxa−jT−1e−jT−1{−c−j(a−jT−1, e−jT−1, a−jT−2)
+ EajT ,ejT [M−j(sT+1|a−jT−1, e−jT−1,ajT , ejT , sT−1)]}

Vjt(st) = maxajtejt{−cj(ajt, ejt, a−jt−1) + Ea−jt+1,e−jt+1 [Emaxjt+2(st+1|ajt, ejt,a−jt+1, e−jt+1, st)])}



Candidate	
  and	
  Race	
  Heterogeneity	
  

•  The	
  parameters	
  of	
  the	
  model	
  are	
  influenced	
  
by	
  race	
  and	
  candidate	
  characteris/cs	
  
–  Incumbency	
  
– Media	
  coverage	
  
– Contribu/ons	
  to	
  candidate	
  
– Ex	
  ante	
  frontrunner	
  status	
  
– Ex	
  ante	
  closeness	
  
– Adver/sing	
  costs	
  



Es/ma/on	
  

•  For	
  calcula/ng	
  DP,	
  use	
  Keane	
  and	
  Wolpin	
  
algorithm	
  

•  For	
  calcula/ng	
  likelihood	
  in	
  heterogeneity	
  
case,	
  use	
  Ackerberg-­‐like	
  approach	
  



This	
  is	
  preliminary	
  

•  Aier	
  we	
  es/mate	
  this	
  
– Parameter	
  es/mates	
  that	
  tell	
  us	
  primary	
  drivers	
  of	
  
tone	
  (content	
  decisions)	
  

– How	
  outside	
  influences	
  might	
  alter	
  the	
  tone	
  of	
  
campaigns	
  

–  	
  Effect	
  of	
  ini/al	
  condi/ons	
  on	
  nega/vity	
  


