
Production Theory 

We will consider the production function 𝑥𝑥 = 10𝐾𝐾𝐾𝐾
𝐾𝐾+𝐿𝐿

 

The marginal rate of technical substitution is defined as – 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

. 

𝑑𝑑𝑑𝑑 = 𝜕𝜕𝑥𝑥
𝜕𝜕𝐿𝐿
𝑑𝑑𝑑𝑑 + 𝜕𝜕𝑥𝑥

𝜕𝜕𝐾𝐾
𝑑𝑑𝑑𝑑 = 0 ⇒ 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
= − 𝑀𝑀𝑃𝑃𝐿𝐿

𝑀𝑀𝑃𝑃𝐾𝐾
  

𝑀𝑀𝑃𝑃𝐿𝐿 = 10𝐾𝐾2

(𝐾𝐾+𝐿𝐿)2  

𝑀𝑀𝑃𝑃𝐾𝐾 = 10𝐿𝐿2

(𝐾𝐾+𝐿𝐿)2  

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 =
10𝐾𝐾2

(𝐾𝐾+𝐿𝐿)2

10𝐿𝐿2

(𝐾𝐾+𝐿𝐿)2

= 𝐾𝐾2

𝐿𝐿2 ≥ 0   

We need to show that this production function exhibits diminishing marginal rates of 
technical substitution. 

𝑑𝑑  𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀
𝑑𝑑𝑑𝑑

= − 2𝐾𝐾2

𝐿𝐿3 ≤ 0  

This shows the production function exhibits diminishing marginal rates of 
technical substitution. 

Total Product of Labor is 𝑥𝑥(𝐿𝐿,𝐾𝐾�) 

𝑥𝑥(𝐿𝐿,𝐾𝐾�) = 10𝐾𝐾�𝐿𝐿
𝐾𝐾�+𝐿𝐿

  

Average Product of Labor is 𝑥𝑥(𝐿𝐿,𝐾𝐾�)
𝐿𝐿

 

𝑥𝑥(𝐿𝐿,𝐾𝐾�)
𝐿𝐿

= 10𝐾𝐾�

𝐾𝐾�+𝐿𝐿
  

Marginal Product of Labor is 𝜕𝜕𝜕𝜕 (𝐿𝐿,𝐾𝐾�)
𝜕𝜕𝜕𝜕

 

𝜕𝜕𝜕𝜕 (𝐿𝐿,𝐾𝐾�)
𝜕𝜕𝜕𝜕

= 10 � 𝐾𝐾�

𝐾𝐾�+𝐿𝐿
�

2
  

We need to verify the production function exhibits diminishing marginal products of 
labor. 

𝜕𝜕2𝑥𝑥(𝐿𝐿,𝐾𝐾�)
𝜕𝜕𝐿𝐿2 = −20 𝐾𝐾�2

(𝐾𝐾�+𝐿𝐿)3 ≤ 0  



We can test what type of returns to scale this production function exhibits. 

𝑓𝑓(2𝐾𝐾, 2𝐿𝐿) = 10(2𝐾𝐾)(2𝐿𝐿)
2𝐾𝐾+2𝐿𝐿

 = 2 10𝐾𝐾𝐾𝐾
𝐾𝐾+𝐿𝐿

= 2𝑓𝑓(𝐾𝐾, 𝐿𝐿) ⟹ Constant Returns to Scale   


