
Household: 

Max  𝔼𝑡 ∑ 𝛽𝑡∞
𝑡=0 [

𝐶𝑡
1−𝜎𝑐

(1−𝜎𝑐)
− 𝜉𝑁

𝑁𝑡
1+𝜎𝑛

1+𝜎𝑛
] 

S.t. 

𝐶𝑡 + 𝑘𝑡 − (1 − 𝛿)𝑘𝑡−1 + 𝑇𝑡 ≤
𝑏𝑡−1

𝛱𝑡

+ 𝑚𝑡 + 𝛶𝑡𝜋𝑡
𝑏 + 𝑤𝑡𝑁𝑡 + 𝑧𝑡𝑘𝑡 

𝑏𝑡 = 𝑚𝑎𝑥 {[
𝑏𝑡−1

𝛱𝑡

+ 𝑚𝑡 + 𝛶𝑡𝜋𝑡
𝑏 + 𝑤𝑡𝑁𝑡 + 𝑧𝑡𝑘𝑡−𝐶𝑡 − 𝑘𝑡 + (1 − 𝛿)𝑘𝑡−1 − 𝑇𝑡]  .0} + 𝜋𝑡

𝑓
 

 

ℒ𝑡 = 𝔼𝑡 ∑ 𝛽𝑡

∞

𝑡=0

{[
𝐶𝑡

1−𝜎𝑐

(1 − 𝜎𝑐)
− 𝜉𝑁

𝑁𝑡
1+𝜎𝑛

1 + 𝜎𝑛

]

+ 𝜇𝑡 [
𝑏𝑡−1

𝛱𝑡

+ 𝑚𝑡 + 𝛶𝑡𝜋𝑡
𝑏 + 𝑤𝑡𝑁𝑡 + 𝑧𝑡𝑘𝑡 − 𝐶𝑡 − 𝑘𝑡 + (1 − 𝛿)𝑘𝑡−1 − 𝑇𝑡]

+ 𝜆𝑡 [𝑚𝑎𝑥 {[
𝑏𝑡−1

𝛱𝑡

+ 𝑚𝑡 + 𝛶𝑡𝜋𝑡
𝑏 + 𝑤𝑡𝑁𝑡 + 𝑧𝑡𝑘𝑡−𝐶𝑡 − 𝑘𝑡 + (1 − 𝛿)𝑘𝑡−1

− 𝑇𝑡] .0} + 𝜋𝑡
𝑓

− 𝑏𝑡]} 

FOC: 

𝜕ℒ

𝜕𝐶𝑡
= 0           

etc 

The question that arises is that: 

𝜕ℒ

𝜕𝐶𝑡

= 𝛽𝑡𝐶𝑡
−𝜎𝑐 − 𝛽𝑡𝜇𝑡  + 𝛽𝑡𝜆𝑡(? ? ? ? )  

According to the 𝑚𝑎𝑥(…) How we  take derivative with respect to  𝐶𝑡 ? 

 

 

 

 

 


