Optimal Advertising in Duopoly Market
Max Profit of firm 1 subject to a1:
	Profit of Firm1 = p1.q1(p1,a1,a2) – C(q1) – a1t ; let p1=p2
FOC = p1(dq1/da1 + dq1/da2.da2/da1) - dc/dq1 (dq1/da1+dq1/da2.da2/da1)-t = 0
Note: dp1/da2 = 0
(p-MC) (dq1/da1 + dq1/da2.da2/da1)  = t
Time a/p1q1 both sides then get   
                         (p1 - MC)/p1 (dq1/da1 + dq1/da2da2/da1) = at/p1q1
Then add a2/a2 in the LHS
1/price elasticity. (own advertising elasticity + cross advertising elasticity*advertising reaction elasticity) = advertising to sales ratio.
Where
Own advertising elasticity = dq1/da1*a1/q1
Cross advertising elasticity = dq1/da2*a2/q1
[bookmark: _GoBack]Advertising reaction elasticity = da2/da1*a1/a2.




