Illustrative problems – general and partial (market) equilibrium 

Market equilibrium

Varian p. 230-232: Questions 13.1, 13.3, 13.4, and 13.8.

A1. Product X is manufactured using two factors of production, A and B. These inputs are combined in fixed proportions, with one unit of A combining with one unit of B to produce one unit of X. The industry is competitive. Factor A has no use outside this industry, while factor B is so widely used elsewhere that the price of B is not influenced by variations in this industry's demand for it. The price of B is $1. There are 1000 units of factor A, all of which will be supplied at any price greater than or equal to $0.50, but none of which will be supplied at any lower price. The demand curve facing the industry is:

px = 2500/X

a) Determine the equilibrium price and quantity of X.

b) Determine the equilibrium prices of factors A and B.

c) Suppose that the government imposes an excise tax of 20% of the price paid by consumers. What will be the price of X paid by consumers and the price received by producers? How much X will be produced? What will be the prices of A and B? To what extent do consumers bear the cost of the excise tax? To what extent do the owners of inputs (which input?) bear the costs. 
d) Answer the same questions in part c) it the tax is !00%.
e) Illustrate the differences between the two situations diagrammatically. 
A2. The inverse market demand for a homogeneous product is, P = 100 - X, where P = price in $ per unit and X = total quantity demanded, and each firm in the market has the cost function, c(xi) = 4 + 2xi + xi2, i = 1,...,n where xi is the output of firm i. 

a) Find the number of firms (producers) in the market, the output per firm and the price in long run equilibrium under perfect competition.

b) What is the exact effect of a tax of $4 per unit purchased on the demand price, the supply price, quantity sold and number of firms operating in the long run?

c) For the same tax, calculate the supply price, demand price and quantity sold in the short run.
General equilibrium

Varian p. 336-337: Questions 17.4, 17.8, 17.9, and 17.11.

B1. The initial endowments of consumers 1, 2, and 3 are (1,0,0), (0,1,0) and (0,0,1) respectively.  The utility function for 1 is written as u1 = min(x11,x21), for 2 as u2 = min(x22,x32), and for 3 as u3 = min(x13,x33), where xij is the amount of the ith commodity obtained by the jth consumer. Identify an equilibrium for this economy.

B2. An economy is made up of two traders, A, B dealing in two goods, 1, 2. A unit amount of each good is divided between the traders.

Show how Edgeworth's Box provides a graphical representation of all possible allocations of goods to traders.

The traders have utility functions

u = xEQ \O(1,1)A1/3 x2A2/3  v = x1B3/4 x2B1/4
a) Define the utility-possibility set U.

b) Define and explain the significance of the contract curve C. Draw illustrative diagrams of the utility possibility set and the contract curve and note the relationship between the two.

c) Given that the traders are endowed with amounts of goods given by the distributions
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i. Find the offer curves of the traders and the equilibrium prices. (Prices should be taken normalized with sum 1.)

ii. If trader A could set the price at which a trade would take place, what price would he choose to maximize his or her utility?

iii. What is the core with the two traders? What happens to this core if the number of traders increases to infinity? (We will discuss the core, a concept from cooperative game theory in class. The discussion in the text is in Ch. 21 pp. 388-392.)

