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max
q1 ,q2

TS = Nα (αq1 − c(q1)) + N β (βq2 − c(q2)) . (1)

max
p1 ,q1 ,p2 ,q2

PS = Nα (p1 − c(q1)) + Nβ (p2 − c(q2))

s.t. p1 ≤ αq1, p2 ≤ βq2. (2)
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max
pa ,qa ,pb ,qb

N α (pa − c(qa)) + N β (pb − c(qb))

s.t. βqb − pb ≥ βqa − pa (ICβ )

αqa − pa ≥ αqb − pb (ICα)

βqb − pb ≥ 0 (PCβ )

αqa − pa ≥ 0. (PCα) (3)

βqb − pb ≥
(ICβ )

βqa − pa >
(β>α)

αqa − pa ≥
(PCα )

0
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βqb − pb >
(β>α)

αqb − pb.

max
qa ,qb

N α (αqa − c(qa)) + N β (β (qb − qa) + αqa − c(qb)) . (4)

β = c′(qb),
Nα (α − c′(qa)) + Nβ (− β + α ) = 0.
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