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𝐹 𝑛𝑒 𝑤  𝑒 𝑤 𝑤 𝑛
𝑒′ 𝑤 > 0 𝑒" 𝑤 < 0

Max𝑛 ,𝑤 Π 𝑛,𝑤 = 𝐹 𝑛𝑒 𝑤  − 𝑤𝑛



 𝑛 𝑤𝜕Π(n,w)𝜕𝑛 = 𝐹𝑛 𝑛𝑒 𝑤  − 𝑤 = 0

𝜕Π(n,w)𝜕𝑤 = 𝐹𝑒 𝑛𝑒 𝑤  𝑛𝑒′(𝑤) − 𝑛 = 0

𝜀 𝑤 =
𝑤𝑒 𝑒 ′ (𝑤)𝑒(𝑤)

= 1





𝑒𝑓
(𝑤𝑓 −𝑤𝑚)𝑤𝑓

𝑉 = 𝑤𝑓𝑒𝑓 −Ψ 𝑒𝑓 + 𝛼 𝑤𝑓 −𝑤𝑚  
𝑤𝑓𝑒𝑓 Ψ 𝑒𝑓 + 𝛼 𝑤𝑓 −𝑤𝑚  

 𝑤𝑓 −𝑤𝑚 𝑤𝑚
0 ≤ 𝛼 ≤ 1

Ψ(. ) Ψ′ > 0 Ψ′′ > 0

∂²Ψ∂𝑒𝑓𝜕  𝛼 𝑤𝑓 −𝑤𝑚  > 0

 Ψ 𝑒𝑓 + 𝛼 𝑤𝑓 −𝑤𝑚  =
1

2
 𝑒𝑓 + 𝛼 𝑤𝑓 −𝑤𝑚  ²



𝑉 ′(𝑒𝑓) = 𝑤𝑓 −Ψ′  𝑒𝑓 + 𝛼 𝑤𝑓 −𝑤𝑚  
𝑒𝑓 = 𝑤𝑓 −  𝛼 𝑤𝑓 −𝑤𝑚 =  1 − 𝛼 𝑤𝑓 + 𝛼𝑤𝑚

𝑒𝑓 = 𝑤𝑓 −  𝛼 𝑤𝑓 −𝑤𝑚 =  1 − 𝛼 𝑤𝑓 + 𝛼𝑤𝑚
𝑤𝑓𝛼

Π = 𝐹 𝑒𝑓 𝑤 𝑓 𝑛𝑓 + 𝐹 𝑒𝑚 𝑤𝑚 𝑛𝑚  − 𝑤𝑓𝑛𝑓 −𝑤𝑚𝑛𝑚       (7)  
 𝑄𝑓 = 𝐹 𝐿𝑓 𝐿𝑓 = 𝑒𝑓 𝑤 𝑓 𝑛𝑓𝑄𝑚 = 𝐹 𝐿𝑚 𝐿𝑚 = 𝑒𝑚 𝑤𝑚 𝑛𝑚

 𝑄𝑓 = 𝐹 𝑒𝑓 𝑤 𝑓 𝑛𝑓 𝑄𝑚 = 𝐹 𝑒𝑚 𝑤𝑚 𝑛𝑚 
 𝑛𝑓 𝑛𝑚



𝑒𝑓 𝑤 𝑓 𝑒𝑚 𝑤𝑚 
max𝑛 ,𝑤 Π 𝑛,𝑤 = Π = 𝐹 𝑒𝑓 𝑤 𝑓 𝑛𝑓 + 𝐹 𝑒𝑚 𝑤𝑚 𝑛𝑚 − 𝑤𝑓𝑛𝑓 −𝑤𝑚𝑛𝑚𝑒𝑓 𝑤 𝑓 = 𝑒   1 − 𝛼 𝑤𝑓 + 𝛼𝑤𝑚 

 𝑛 = (𝑛𝑓 ,𝑛𝑚) 𝑤 = ( 𝑤𝑓 ,𝑤𝑚)𝜕Π(n,w)𝜕𝑛𝑓 = 𝐹′(𝐿𝑓)𝑒𝑓 𝑤 𝑓 − 𝑤𝑓 = 0

𝜕Π(n,w)𝜕𝑤𝑓 = 𝐹′ 𝐿𝑓 𝑒′𝑓 𝑤 𝑓  1 − 𝛼 − 1 = 0

𝜕Π(n,w)𝜕𝑛𝑚 = 𝐹′(𝐿𝑚)𝑒𝑚 𝑤𝑚 − 𝑤𝑚 = 0

𝜕Π(n,w)𝜕𝑤𝑚 = 𝐹′ 𝐿𝑚 𝑒′𝑚 𝑤𝑚 𝑛𝑚 + 𝛼𝑛𝑓𝐹′ 𝐿𝑓 𝑒′𝑓 𝑤 𝑓 − 𝑛𝑚 = 0

𝜀 𝑤 𝑓 = 1 +
𝛼 1−𝛼 𝑤𝑚𝑤𝑓 𝜀 𝑤𝑚 = 1 − 𝛼 1−𝛼 𝑛𝑚𝑛𝑓



𝐹′ 𝐿𝑓 𝑒𝑓 𝑤 𝑓 = 𝑤𝑓 𝐹′ 𝐿𝑓 𝑒′𝑓 𝑤 𝑓  1 − 𝛼 = 1

𝜀 𝑤 𝑓 = 𝑤 𝑓 𝑒 ′(𝑤 𝑓)𝑒(𝑤 𝑓)
=

𝑤 𝑓 1 − 𝛼 𝑤𝑓 =
 1 − 𝛼 𝑤𝑓 + 𝛼𝑤𝑚 1 − 𝛼 𝑤𝑓

𝜀 𝑤 𝑓 = 1 +
𝛼 1−𝛼 𝑤𝑚𝑤𝑓

𝐹′ 𝐿𝑚 𝑤𝑚𝑒′𝑚 𝑤𝑚 𝑛𝑚 + 𝛼𝑤𝑚𝑛𝑓𝐹′ 𝐿𝑓 𝑒′𝑓 𝑤 𝑓 = 𝐹′ 𝐿𝑚 𝑒𝑚 𝑤𝑚 𝑛𝑚

𝑤𝑚 𝑒 ′(𝑤𝑚)𝑒(𝑤𝑚)
= 1 − 𝛼𝑤𝑚𝑛𝑓𝐹′ 𝐿𝑓 𝑒′𝑓 𝑤 𝑓 𝐹′ 𝐿𝑚 𝑒𝑚 𝑤𝑚 𝑛𝑚𝐹′ 𝐿𝑚 𝑒𝑚 𝑤𝑚 = 𝑤𝑚 𝐹′ 𝐿𝑓 𝑒′𝑓 𝑤 𝑓  1 − 𝛼 = 1

𝑤𝑚 𝑒 ′(𝑤𝑚)𝑒(𝑤𝑚)
= 𝜀 𝑤𝑚 = 1 − 𝛼 1 − 𝛼 𝑛𝑚𝑛𝑓



𝑤𝑚 > 𝑤𝑓  

𝜀 𝑤 𝑓 = 1 +
𝛼 1−𝛼 𝑤𝑚𝑤𝑓 𝜀 𝑤𝑚 = 1 − 𝛼 1−𝛼 𝑛𝑚𝑛𝑓𝜀′ 𝑤𝑖 ∀𝑖 = 𝑓,𝑚 𝑤 𝑓 =  1 − 𝛼 𝑤𝑓 + 𝛼𝑤𝑚 <𝑤𝑚 𝑤𝑚 > 𝑤𝑓

𝜀 𝑤𝑚 = 1 − 𝛼 1−𝛼 𝑛𝑚𝑛𝑓

𝜀 𝑤 𝑓 = 1 +
𝛼 1−𝛼 𝑤𝑚𝑤𝑓



 








