Economics IV

General Equilibrium: Production Economies
Section 1: Explain why the following statements are true or false

1. In a two good, two input world, productive efficiency is equivalent to being on the production possibility frontier.

2. In a pure exchange economy (Edgeworth box), starting from the same endowment point, a perfectly price discriminating monopolist will always sell less (of whichever good he would like to sell) than a perfectly competitive seller would.

3. In a pure exchange economy, a perfectly price discriminating monopolist will cause a dead weight loss (costo de bienestar social) to society.

1. Consider the Edgeworth representation of the exchange process in a production economy.  Given technical efficiency, it is impossible for any output price change to cause both sides of the box to increase in size at the same time.

Section 2: Solve the following

a. Suppose two individuals, Carlos and Francisco, are shipwrecked on a desert island.  They have with them two goods, movies and pizzas (assume they can watch the movies somehow).  Each individual has 5 units of each good as his endowment.  Carlos’s utility function is UC=(1/4)lnMC+(3/4)lnPC, and Francisco’s utility function is UF=MF+PF.

b. Set up the Lagrangean problem for Carlos to maximize his utility, given that he cannot make Francisco worse off than he was at the endowment.  Find the optimal level of pizzas and movies Carlos will assign to himself and to Francisco, and the level of utility that each one of them will have.

c. Draw the utility possibility frontier for this exchange economy, with Francisco’s utility on the horizontal axis, and Carlos’ utility on the vertical axis.  Find the intercepts of the frontier with both axes, and show me what point the individuals are at in the equilibrium of part (a).  Also, tell me the slope of the frontier at that equilibrium point.

2. Suppose that Adrian produces and consumes furniture (F) and coconuts (C).  Assume that he has 200 hours to work every month.  His production of furniture is given by
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And production of coconuts is given by
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Where Hf and Hc are the hours Adrian spends on furniture and coconuts respectively.  Adrian’s utility from furniture and coconuts is represented by the utility function
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a. If Adrian is alone on a desert island and cannot trade with the rest of the world, how will he choose to allocate his labor?  What will be the optimal levels of F and C?  What will his overall utility level be?

b. Suppose now that trade is opened and that Adrian can trade the goods at the ratio Pf/Pc = 2/1.  If Adrian continues to produce the same amounts of furniture and coconuts, what will he now consume of the two goods?  Do you think he will change his production levels in response to the price for trade with the rest of the world?

In the country of Eufrania there are two regions, Upper Eufrania (U) and Lower Eufrania (L).  Two goods are produced, X and Y.  Production functions for the two regions can be described as follows:
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HX and HY are the hours of labor devoted to X and Y production in Upper Eufrania.  Also 
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HX and HY are the hours of labor devoted to X and Y production in Lower Eufrania.  Assume that each region has 100 units of labor to allocate, and that labor cannot move between regions.

a. Calculate and draw and production possibility frontiers for the regions U and L.

b. What condition must hold for production of X and Y to be allocated efficiently between the two regions (assuming no labor movement can occur)?

c. Calculate and draw the production possibility frontier for Eufrania.  How much total Y can Eufrania produce if total X output cannot fall below 12?

(Note: using graphs can be helpful here).

Suppose there are three goods in an economy, X, Y, and Z.  The excess demand functions for these goods are given by:

EDY = -3(PY/PX) + 2(PZ/PX) - 1

EDZ = 4(PY/PX) - 2(PZ/PX) – 2

a. Prove that these functions are homogeneous of degree zero in the three price levels.  That means that an increase, in the same proportion, in all the price levels will cause no change in the excess demands.

b. Use Walras’ law to show that if EDY=EDZ=0, EDX must also be zero.  Use Walras’ law to calculate the value of EDX.

c. Solve this system of equations for the equilibrium relative prices, PY/PX and PZ/PX.  What is the equilibrium value for PZ/PY?
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