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APPENDIX B11 

SUBGAME PERFECT NASH EQUILIBRIUM FINDING FOR THE CASE 

IV.2 

 

Objective functions 
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Lagrange function: 
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First order condition and complementary slackness are as follow. 
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By applying market clear condition 121 =+ qq  and 10 1 ≤≤ q , 10 2 ≤≤ q , the 

solution of 4321432121 and ,,,,,,,,, λλλλμμμμpp  are as follow. 
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2λ  =  0 

3λ  =  0 

 

In order to check that these prices are the optimal prices that make each player 

have highest profit, second order condition, evaluate at 21 , pp  in (B.221) and (B.222) 

is employed. 
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Since the value of 2
11

2 p∂∂ π  and 2
22

2 p∂∂ π  are negative, we can ensure that 

these prices are the optimal prices for each player. From these optimal pricing for 

each firm, we would be able to find the market share function under this case 

21 mm = . 
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Since all Lagrange multiplier are zero, we can see that the constraints are not 

binding. We can conclude that the market demands of both players are positive. Thus, 

we can conclude that following results. 
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By substitute optimal price of each player, equation (B.221) and (B.222), back 

into the profit function of each firm and applying first order condition again, we 

obtain: 
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Considering equation (B.218) and (B.220), since we know from inequality 

(B.225) and (B.226) that the value of 2
21122 )2()2(25 nnnmm −−+++−  and 

2
22122 )2()4(27 nnnmm −−−−−−  must be less than 0, the optimal product quality 

level of player 1 is 1 and player 2 is 0. Substitute the optimal product quality of both 

player back into profit function and do the partial differentiation with respect to im , 

we obtain: 
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As the value of 21 mm =  cannot be greater than 1, the value of  1
*
1 m∂∂π  and 

2
*
2 m∂∂π  always be negative. Thus the value of 21  and mm  will move approach zero 

and the profit of both player will move toward 21 . Thus, for this case, we can 
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conclude the subgame perfect Nash Equilibrium as follow. 021 == mm , 11 =n , 

02 =n , 8131 =p , 892 =p , and 2121 == ππ . 
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In conclusion of the case of 21 mm = , there is subgame perfect Nash 

Equilibrium occur under this case, which is when 021 == mm , 11 =n , 02 =n , 

8131 =p , and 892 =p . The profit of each player will be 21 . Also, since this game 

is symmetric, we can conclude that there is another subgame perfect Nash 

Equilibrium, which is when 121 == mm , 01 =n , 12 =n , 891 =p , and 8132 =p . 

The profit of each player will also be 21 . 


