RHIT / Department of Humanities & Social Sciences / K. Christ

Spring 2007 – 2008 / SL 354, Intermediate Microeconomics / Problem Set 4

1
Curiously, two old friends, Archie and Barney, have found themselves as the only two consumers in a little exchange economy which has only two commodities – wine and cheese.  Archie's initial endowment of these two commodities is 
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, and Barney's initial endowment is 
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.  They have identical utility functions of the form
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, where the subscripts denote the individual, using A for Archie and B for Barney.

a.
Modify the Edgeworth box below to illustrate this initial allocation, and to illustrate one indifference curve for each of them, passing through this initial allocation.  Use blue ink for Archie's indifference curve and red ink for Barney's.

b.
At any Pareto optimal allocation where both consume some of each good, their marginal rates of substitution must be equal.  Write an expression that states this condition in terms of the 


consumption of each good by each person.  ______________________________________

c.
On the diagram, show the locus of points that are Pareto efficient (the contract curve).

d.
In this example, at any Pareto efficient allocation, where both persons consume both goods, the 


slope of Archie's indifference curve will be _________ .  Therefore, since we know that competitive equilibrium must be Pareto efficient, we know that at a competitive equilibrium, 
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 ________________________,

e.
What are Archie's and Barney's consumption bundles in a competitive equilibrium?


____________________________________________________________________________
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2. Consider a pure exchange economy with two agents, A and B, and two goods, x and y, where the utility functions of the agents are
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And the in endowments of the two goods are
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a. Derive and describe the Pareto efficient equilibrium of this economy under these conditions.

b. Construct an Edgeworth box that illustrates your answer in part (a).

c. Derive and describe the Pareto efficient equilibrium of this economy if the only change to the above conditions is that A’s preferences are the same as B’s:
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3. Charlotte and Wilber are two agents in a two-agent, two commodity pure exchange economy where apples and bananas are the two commodities.  Charlotte loves apples and hates bananas.  Her utility function is  [image: image10.png]Uc(a.b)




, where a is the number of apples she consumes and b in the number of bananas she consumes.  Wilber likes both apples and bananas.  His utility function is [image: image12.png]Uc(a.b) = a +2/b



.  Charlotte has an initial endowment of no apples and 8 bananas.  Wilber has an initial endowment of 16 apples and 8 bananas.
a.
On the graph below, mark the initial endowment and label it E.  Use red ink to draw the indifference curve for Charlotte that passes through this point.  Use blue ink to draw the indifference curve for Wilbur that passes through this point.

b.
If Charlotte hates bananas and Wilber likes them, how many bananas can Charlotte be consuming at a Pareto optimal allocation?  On the diagram, use black ink to mark the locus of Pareto optimal allocations of apples and bananas between Charlotte and Wilbur.

c.
We know that a competitive equilibrium allocation must be Pareto optimal and the total consumption of each good must equal the total supply, so we know that at a competitive 

equilibrium, Wilbur must be consuming how many bananas?  __________  If Wilbur is consuming this number of bananas, his marginal utility for bananas will be  __________ and his marginal utility of apples will be __________.  If apples are the numeraire, then the only price of bananas at which he will want to consume exactly 16 bananas is __________.  In competitive equilibrium for this Charlotte-Wilbur economy, Wilbur will consume __________ bananas and __________ apples, while Charlotte will consume __________ bananas and __________ apples.

d.
This problem illustrates something about one of the two welfare theorems discussed on pages 582 – 586 of Varian’s Intermediate Microeconomics.  What does it illustrate?
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4. Suppose the utility possibility frontier for two individuals is given by 
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.  On the diagram below, plot the frontier.

a. In order to maximize a “Nietzschean social welfare function”, 
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, on the utility possibility frontier shown in the diagram, one would set  
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b. If instead we use a Rawlsian criterion, 
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, then the social welfare function is maximized on the diagram where 
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c. Suppose that social welfare is given by 
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.  In this case, social welfare would be maximized when 
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d. Show the three social maxima on the diagram.  Use black ink to draw a Nietzschean isowelfare line (see Varian, p. 619) through the Nietzschean maximum.  Use red ink to draw a Rawlsian isowelfare line through the Rawlsian maximum.  Use blue ink to draw a Cobb-Douglas isowelfare line through the Cobb-Douglas maximum.
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5. Roger and Gordon have identical utility functions, 
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.  There are 10 units of x and 10 units of y to be divided between them. 

a. Draw and Edgeworth box showing some of their indifference curves (Roger = blue, Gordon = red) and mark the Pareto Optimal allocations with black ink.  What is it about their preferences that generates a “peculiar” outcome?

b. What are the fair allocations in this case?

6.
(To be discussed in class.)  Consider the follow elements of a hypothetical production and exchange economy:

· Exchange sector:  There are two consumers, [image: image27.png]


, and two goods, [image: image29.png]]



, with output prices [image: image31.png]


.
· Production sector:  The two goods [image: image33.png]]



 are produced with two inputs, [image: image35.png]o]



, which are available at input prices [image: image37.png]1]



.  Both production technologies employ both factor inputs, but sector 1 uses input 2 intensively, while sector 2 uses input 1 intensively.  This implies that [image: image39.png]x4 (v, 1,)



 and [image: image41.png]x5 (14, 1,)



 where [image: image43.png]


.
Construct a diagram (similar to Varian’s 32.9) that shows this economy in general equilibrium, and then consider / discuss the implications of the following changes.  In particular, determine (if you can) the effects on output prices [image: image45.png]-]



 and input prices [image: image47.png]


.
a. A tax on good 1.

b. Technological improvements in sector two (which do not alter the factor intensity).

c. An exogenous increase in input price 1.
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