Chapter 16
General Equilibrium Theory

Solutions to Problems

A. Definitions as in Lecture Notes. First Theorem talks about Pareto efficiency that arises from competitiveness, but Second Theorem talks about the possibility of FAIR allocation of resources. Second Theorem implies that, the economy can have both EFFICIENT AND FAIR allocation with the help of benevolent a social planner (like a manager of resources).

B. Competitiveness. Economic Efficiency.

C. MRT = 2 = slope of PPF = MCx/MCy: given the available resources, the Whole economy can produce 1 more unit of X by cutting production of 2 units of Y.
MRS = 3 = slope of IC: consumers are willing to give up 3 units of Y for 1 more unit of X.
MRS > MRT implies that one dollar spent on good X gives more MU to consumers than one dollar spent on good Y, so the Economy should allocate more resources to produce X and less resources to produce Y.

D. General Equilibrium (GE) is an analysis on many markets. For the allocation of resources in the GE to be economically efficient, three conditions of efficiency are required. This is so that the economy is making the most of its resources (input efficiency) to produce what is needed most among consumers (substitution efficiency). Lastly, the consumers have already carried out exchanges of goods to the point where all consumers cannot be simultaneously made better off (exchange efficiency). Hence, given these conditions, all sides of the economy (production and consumption sides) are happy as they can be.

14. Two consumers, Ron and David, together own 1,000 baseball cards and 5,000 Pokémon cards. Let xR denote the quantity of baseball cards owned by Ron and yR denote the quantity of Pokémon cards owned by Ron. Similarly, let xD denote the quantity of baseball cards owned by David and yD denote the quantity of Pokémon cards owned by David. Suppose, further, that for Ron, MRSRx,y = yR/xR, while for David, MRSDx,y = yD/2xD. Finally, suppose xR = 800, yR = 800, xD = 200, and yD = 4,200.
a) Draw an Edgeworth box that shows the set of feasible allocations in this simple economy.
b) Show that the current allocation of cards is not economically efficient.
c) Identify a trade of cards between David and Ron that makes both better off. (Note: There are many possible answers to this problem.)

a)


b)	To be economically efficient, the MRS for the two consumers must be equal.  At this allocation we have

	

	Since MRSD > MRSR, the current allocation is not economically efficient.

c)	At the current allocation Ron is willing to trade one baseball card for one Pokemon card, and David is willing to trade one baseball card for 10.5 Pokemon cards.  If David gives Ron 9 Pokemon cards in exchange for one baseball card, both consumers will be better off.
Or, in other words, Ron thinks a baseball card is worth just one Pokemon card while David thinks it is worth 10.5 Pokemon cards. So both will be better off if Ron sells David a baseball card for anything more than one Pokemon card and less than 10.5 Pokemon cards.

18. Two firms together employ 20 units of labor and 12 units of capital. For Firm 1, which uses 5 units of labor and 8 units of capital, the marginal products of labor and capital are MP1l = 20 and MP1k = 40. For Firm 2, which uses 15 units of labor and 4 units of capital, the marginal products are MP2l = 60 and MP2k = 30.
a) Draw an Edgeworth box for inputs that shows the allocation of inputs across these two firms.
b) Is this allocation of inputs economically efficient? Why or why not? If it is not, identify a reallocation of inputs that would allow both firms to increase their outputs.

a)


b)	To satisfy input efficiency we must have

	

Substituting in the given information implies


	

Since the MRTS are not equal, the current allocation of inputs is not economically efficient.

At the current allocation, Firm 1 can trade 2 units of labor for 1 unit of capital without changing output.  By giving up one unit of labor to receive one unit of capital the firm can increase its output.  At the current allocation Firm 2 can trade 2 units of capital for one unit of labor without affecting output.  By giving up only one unit of capital in exchange for one unit of labor Firm 2 can increase its output.  Therefore, by reallocating one unit of capital from Firm 2 to Firm 1 and one unit of labor from Firm 1 to Firm 2, both firms can produce more output.

19. An economy consists of two consumers (Julie and Carina), each consuming positive amounts of two goods, food and clothing. Food and clothing are both produced with two inputs, capital and labor, using technologies exhibiting constant returns to scale. The following information is known about the current consumption and production baskets: The marginal cost of producing food is $2, and the price of clothing is $4. The wage rate is 2/3 the rental price of capital, and the marginal product of capital in producing clothing is 3. In a general competitive equilibrium, what must be 
a) The price of food?
b) The marginal rate of transformation of food for clothing?
c) The shape of the production possibilities frontier for the economy?
d) The marginal product of labor in producing clothing? 

a)	In a competitive equilibrium, price must equal marginal cost for each good. Thus, the price of food must be $2.

b)	By the same reasoning as in (a) the marginal cost of clothing must be $4.
MRTfood,clothing = MCfood / MCclothing = $2/$4 = 0.5

c)	Because all production occurs with constant returns to scale, the marginal costs will be constant, and thus the MRTfood,clothing  is always 0.5. On a graph with food on the horizontal axis and clothing on the vertical axis, the Production Possibilities Frontier will be a straight line with a slope of -0.5.

d)	With input efficiency, w/r = MPL/MPK ; thus, 2/3 = MPL/3. So MPL = 2.
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