Cobb-Douglas function


Multiplying by   , we get  


Maximum Likelihood
if we assume  is normally distributed around ,


Log-likelihood function





solving, 
for  players who did not change contribution (i.e., invariant in ), 
so  


Maximin function



Maximum Likelihood
if we assume  is normally distributed around 


Log-likelihood function

  (removing  for now)



insert back in the summation sign,



for  whose donation decreased 





Cobb - Douglas  function   𝑈 𝑖 ሺ 𝑥 𝑖 ሻ = 𝑥 𝑖 α ሾ γ ሺ 180 − 𝑥 𝑖 ሻ ሿ 1 − α   ∂ 𝑈 𝑖 ∂ 𝑥 𝑖 = α 𝑥 𝑖 α − 1 γ 1 − α ሺ 180 − 𝑥 𝑖 ሻ 1 − α − 𝑥 𝑖 α ሺ 1 − α ሻ γ 1 − α ሺ 180 − 𝑥 𝑖 ሻ − α = 0   Multiplying by     ሺ 180 − 𝑥 𝑖 ሻ α 𝑥 𝑖 α   ,  we get     α 𝑥 𝑖 ሺ γ 1 − α ሻ ሺ 180 − 𝑥 𝑖 ሻ − ሺ 1 − α ሻ ሺ γ 1 − α ሻ = 0   α ሺ 180 − 𝑥 𝑖 ሻ = ሺ 1 − α ሻ 𝑥 𝑖 ⇒ 𝑥 𝑖 ∗ = 180 α     Maximum Likelihood   if we assume  𝑥 𝑖   is normally distributed around  𝑥 𝑖 ∗ = 180 α ,   𝑓 μ , σ ሺ 𝑥 𝑖 ሻ = 1 ξ 2 π σ 2 exp ቈ − ሺ 𝑥 𝑖 − 180 α ሻ 2 2 σ 2 ቉     Log - likelihood function   log ℒ 𝓍 𝒾 ሺ μ , σ ሻ = ෍ log 𝑓 μ , σ ሺ 𝑥 𝑖 ሻ 𝑛 𝑖 = 1   = ෍ log ቈ 1 ξ 2 π σ 2 ⋅ exp ቆ − ሺ 𝑥 𝑖 − 180 𝑎 ሻ 2 2 σ 2 ቇ ቉ 𝑛 𝑖 = 1   = − 𝑛 log ሺ 2 π ሻ 2 − 𝑛 log σ − ෍ ሺ 𝑥 𝑖 − 180 𝑎 ሻ 2 2 σ 2 𝑛 𝑖 = 1   𝑚𝑎𝑥   ⇒ min ෍ ሺ 𝑥 𝑖 − 180 𝑎 ሻ 2 𝑛 𝑖 = 1 = 𝑇 ሺ 𝑎 ሻ   ∂ 𝑇 ሺ 𝑎 ሻ ∂ 𝑎 = ෍ 2 ሺ 𝑥 𝑖 − 180 𝑎 ሻ ሺ − 180 ሻ 𝑛 𝑖 = 1 = − 360 ෍ ሺ 𝑥 𝑖 − 180 𝑎 ሻ 𝑛 𝑖 = 1 = 0   solving,  σ 𝑥 𝑖 𝑛 𝑖 = 1 − 𝑛 180 𝑎 = 0 ⇒ α = σ 𝑥 𝑖 𝑛 𝑖 = 1 180 𝑛   for  𝑛 = 95   players who did not change contribution (i .e., invariant in  𝛾 ),  σ 𝑥 𝑖 𝑛 𝑖 = 1 = 12810   so  α = 12810 / ሺ 180 ሻ / 95 = 0 . 749 ,   1 − α = 0 . 251      

