Appendix B: 
Proof of Proposition 2:
The Hamilton-Jacobi-Bellman (HJB) equation for the problem of second scenario is:







	
	(B.1)

	
	(B.2)



Taking the first derivative of (B.1) with respect to  and yields:



which lead to the retailing price of NB product and level of retailer advertising effort NB product as follows:
	
	(B.3)

	
	(B.4)

	
	(B.5)


Substituting (B.3), (B.4) and (B.5) into (B.1) and (B.2) yields:
	
	(B.6)

	
	(B.7)


Taking the first derivative of (B.7) with respect to  and yields:


which lead to the wholesale price and level of manufacturing advertising effort as follows:
	
	(B.8)

	
	(B.9)


Substituting (B.3), (B.4), (B.5), (B.8) and (B.9) into (B.1) and (B.2) yields:
	
	(B.10)

	
	(B.11)


Conjecture the following functional forms for the value functions:
	
	(B.12)

	
	(B.13)


									
where, , and  are constants to be determined. Mapping (B.12) and (B.13) with (B.10) and (B.11) leads to:





Then, we have:
	
	(B.14)

	
	(B.15)

	
	(B.16)

	
	(B.17)



Then, the equilibrium wholesale price, level of manufacturing advertising effort for NB product, retail price of NB product and the level of retailer advertising effort for NB product are:
	
	(B.18)

	

	(B.19)

	
	(B.20)

	

	(B.21)

	

	(B.22)


Substituting (B.19) and (B.22) into state equation (B.1), we have:
	
	(B.23)


Calculating the above differential equation, we obtain that the trajectory for goodwill is:
	
	(B.24)


			

where  is the steady state of the accumulated goodwill and  is an arbitrary constant. Let  in (B.24); utilizing , we obtain  By further calculation, we obtain that the present value of the manufacturer and retailer profit is:
	
	(B.25)

	
	(B.26)
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