Question 1

1. Consider a firm that can produce x at a cost c(x)=x^2.  This output can be sold in a competitive market at a price p=12 per unit.  The profit of this firm is this π(x) = px – c(x) = 12x – x^2.

a. How much x will this produce to maximize its profit? (Hint: simply max the profit function w.r.t. x to find the optimal level.) How much profit does the firm make in this case? 

2. Now assume that production causes a negative externality that amounts to d(x)=2x^2.  The efficient output level is the one that maximized welfare, which is the firms profit minus the damage caused, W(x) = π(x) – d(x).


a. Find the efficient (welfare maximizing) output x*.

3. The government wants to induce the firm to produce the right output by imposing a tax t per unit of output produced.  The cost of production thus changes to c(x) = x^2 + tx.  

a. Find the new profit-maximizing output as a function of t.

b. What tax rate will the government choose to implement the socially efficient ouput level x*?  What are the firms profits and the tax revenue in this case? 

Question 2
a. Consider the following common-property resource problem.   The total value of fish R that is caught in a lake depends on the number of fishermen L that have access to the lake, R = 20L-L^2.   The cost of fishing in this lake is 2 per fisherman so the toal cost for L fishermen is C = 2L

b. How many fisherman should have access to the lake in order to maximize the value of fish being caught, R?  What is R in this case? 

c. How many fishermen will use the lake if access is unrestricted?  What is R in this case? 

d. How many fishermen will the profit maximizing owner of the lake employ if exclusion is possible?  How much profit will he make? What is R in this case? 

e. Which of the three above is socially optimal? 
