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Abstract	  
We	  consider	  vaccina3on	  within	  a	  popula3on,	  using	  
game	  theore3cal	  modeling.	  	  Special	  emphasis	  is	  
placed	  on	  epidemic	  modeling	  and	  the	  inherent	  
conflict	  between	  individual	  interest	  and	  group	  
interest.	  	  Our	  results	  are	  subjected	  to	  sensi3vity	  
analysis	  using	  Monte	  Carlo	  sampling	  and	  are	  
summarized	  in	  histograms	  detailing	  the	  difference	  
in	  coverage	  and	  increased	  mortality.	  	  Addi3onally,	  
the	  role	  of	  perceived	  risk	  in	  changing	  the	  
popula3on’s	  vaccine	  uptake	  level	  is	  graphically	  and	  
analy3cally	  explored.	  	  	  

Introduc3on	  
In	  popula3ons	  with	  voluntary	  vaccina3on	  policies,	  
the	  level	  of	  vaccine	  coverage	  may	  not	  reach	  the	  
level	  that	  would	  be	  best	  for	  the	  popula3on.	  We	  
wish	  to	  inves3gate	  what	  differences	  occur	  by	  
employing	  a	  game	  theory	  model,	  where	  players	  
choose	  strategies	  with	  expected	  pay-‐off.	  

Epidemic	  Model	  
The	  cost	  func3on	  and	  Delayer	  pay-‐off	  are	  both	  
func3ons	  of	  the	  probability	  that	  an	  unvaccinated	  
individual	  becomes	  infected.	  To	  find	  this	  probability	  
we	  use	  a	  compartmental	  model.	  Our	  model	  tracks	  
the	  propor3on	  of	  individuals	  who	  are	  suscep3ble	  to	  
infec3on	  (S),	  exposed	  to	  infec3on	  but	  not	  yet	  
infec3ous	  (E),	  	  infec3ous	  (I),	  	  removed	  from	  the	  
popula3on	  by	  infec3on	  (D)	  and	  removed	  due	  to	  
vaccina3on	  (V).	  

Our	  compartment	  D	  houses	  the	  propor3on	  of	  the	  
popula3on	  that	  was	  infected.	  Using	  the	  propor3on	  
in	  D	  as	  our	  probability	  of	  infec3on	  we	  can	  solve	  our	  
Individual	  Equilibrium	  and	  Group	  Op3mum.	  	  

Numerical	  Solu3on	  to	  Epidemic	  Model	  

Conclusion	  
Using	  a	  “vaccina3on	  game”	  we	  quan3ta3vely	  show	  the	  
effect	  of	  individual’s	  choice	  on	  the	  mortality	  of	  
infec3ons	  and	  the	  overall	  vaccine	  uptake	  levels	  of	  a	  
popula3on.	  These	  models	  can	  provide	  new	  insights	  for	  
vaccina3on	  policy.	  

References	  
C.	  T.	  Bauch,	  D.	  J.	  D.	  Earn,	  	  Vaccina&on	  and	  the	  theory	  of	  
games.	  Proceeding	  of	  the	  Na3onal	  Academy	  of	  Sciences	  
of	  the	  USA,	  2004.	  vol.	  101	  no.	  36	  	  13391-‐13394	  

C.	  T.	  Bauch,	  D.J.D	  Earn,	  A.	  P.	  Galvani,	  Group	  Interest	  
versus	  self-‐interest	  in	  smallpox	  vaccina&on	  policy.	  
Proceeding	  of	  the	  Na3onal	  Academy	  of	  Sciences	  of	  the	  
USA,	  2003.	  vol.	  100	  no.	  18	  10564	  -‐	  10567	  


