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

Spring 2007 – 2008 / SL 354, Intermediate Microeconomics / Problem Set 5

Problems 1 – 5, Auctions:  To be discussed at the beginning of class on Monday, May 12

Problems 6 – 8, Externalities:  To be discussed at the conclusion of class on Tuesday, May 13

Problems 9 – 10, Asymmetric Information:  To be discussed at the conclusion of class on Thursday, May 15

1.
Charlie Plopp sells used construction equipment in a quiet Indiana town.  He has run short of cash and needs to raise money quickly by selling an old bulldozer.  If he doesn't sell his bulldozer today, he will have to sell it to a wholesaler for $1,000.


Two kinds of people are interested in buying bulldozers.  These are professional bulldozer operators, who Charlie know would be willing to pay $6,000 for his bulldozer, and recreational bulldozer users who only drive their bulldozers around town on the weekends and who Charlie knows would be willing to pay only $4,500.


Charlie has put up a sign saying "Bulldozer sale today", but only two potential buyers have shown up.  Charlie believes that these two potential buyers are unfamiliar with each other, and that the probability that either is a professional bulldozer operator is independent of the other's type.  He further believes that there is a 50% probability of either of them being a professional bulldozer operator.


Charlie considers the following ways of selling the bulldozer:

(i)
Post a price of $6,000, and if nobody buys the bulldozer at that price, sell it to the wholesaler.

(ii)
Run a sealed-bid auction and sell the bulldozer to the high bidder at the second highest bid.  (If there is a tie, choose one of the bidders at random, and sell the bulldozer to this bidder at the price bid by both bidders.)

a.
What is the probability that both potential buyers are professional bulldozer operators?  ________  What is the probability that both are recreational bulldozer users?  ________  What is the probability that one of them is of each type?  ________

b.
If Charlie sells my method (i), what is his expected revenue?  _____________________________ 

c.
If Charlie sells by method (ii), what is his expected revenue?  _____________________________
2.
Assume that you are a bidder in an independent private values auction. Each bidder is risk neutral with respect to this auction and perceives that valuations are evenly distributed between $8,000 and $15,000. If there are four bidders (including you) and your own valuation of the item is $12,000, What is your optimal bidding strategy in each of the following types of auction?

a.
A first-price, sealed-bid auction?

b.
A Dutch auction?

c.
A second-price, sealed-bid auction?

d.
An English auction?

e.
What happens to your optimal bidding strategies in the first-price, sealed bid auction and in the second-price, sealed-bid auction if the number of bidders increases to 8?

3.
Late in the day at an antique rug auction, there are only two bidders left, Arnie and Barney.  The last rug is brought out and each bidder examines it.  The seller announces that she will sell the rug via a sealed bid, first price action.  Both Arnie and Barney believe that the other is equally likely to value the rug at any amount between $0 and $1,000.  Therefore, for any number X between 0 and 1,000, each of them believes that the probability that the other bidder values the rug at less than X is X/1,000.  Arnie actually values the rug at $800.  If he gets the rug, his profit (consumer's surplus) is the difference between $800 and what he pays for it.  He wants to make his bid in such a way as to maximize his expected profit (or consumer's surplus).

a.
Suppose that Arnie thinks that Barney will bid exactly what the rug is worth to him.  If Arnie bids $700, what is the probability that he will get the rug?  ________  If he gets the rug for $700, what is his profit?  ____________  What is his expected profit from a bid of $700?  ________________

b.
If Arnie bids $600, what is the probability that he will get the rug?  ________  If he gets the rug for $600, what is his profit?  ____________  What is his expected profit from a bid of $600?  ________________

c.
If Arnie bids $x, what is the probability that he will get the rug?  ________  If he gets the rug for $x, what is his profit?  ____________  What is his expected profit from a bid of $x?  ________________

d.
Given Arnie's private valuation of $800, what bid x will maximize his expected profit?  ________

e.
Let's generalize the result from part (d).  If Arnie's valuation is V (and he believes that Barney will bid exactly what the rug is worth to him), write out a formula that expresses Arnie's expected profit in terms of the variables V and x (where x is his optimal bid).


______________________________________________________________________________


Write out a formula for x as a function of V under these conditions.


_______________________________________________________________________________

f.
Let's generalize a bit further.  Your results in parts (a) through (e) should indicate that, under the described conditions, a bidder's optimal strategy is to bid less than his or her private valuation.  Describe what you think will happen to the optimal bid, x, as the number of bidders, n, increases.  (In the initial part of this problem, n = 2, and here is a hint, the general formula for the optimal bid is not 
[image: image1.wmf]n

V

x

=

.)


_______________________________________________________________________________

4.
After a delightful quarter studying microeconomics, Milton Keynes, a student at the MIT of west central Indiana, has decided to auction off his used copy of Varian’s Intermediate Microeconomics.  He believes that two kinds of people are interested in buying this book.  The first are other students who will be taking Microeconomics next year and who Milton knows would be willing to pay $25 for his book.  The second are members of an odd sect of on-line gamers who believe that hidden within the Varian text are secret algorithms that will enable them to achieve mastery of their favorite online game.  Milton believes they would be willing to pay $80 for the book.  If Milton cannot sell the book at auction, he can always sell it to the used textbook guy for $10.


Milton has spammed the campus with an "Economics textbook sale today" message, but curiously only two potential buyers have shown up.  Milton believes that these two potential buyers are unfamiliar with each other, that they know the distribution of valuations across bidder types, and that the probability that either is a member of the gaming sect is independent of the other's type.  He further believes that there is a 50% probability of either of them being a member of this sect.


Milton considers the following ways of selling the textbook:

(i)
Post a price of $80, and if nobody buys the book at that price, sell it to the used textbook guy.

(ii) Run an ascending bid English auction with minimum bidding increments of $1 and no reservation (minimum selling) price.

(iii) Run an ascending bid English auction with minimum bidding increments of $1 and a reservation (minimum selling) price of $80.

(iv)
Run a sealed-bid auction and sell the book to the high bidder at the second highest bid.  (If there is a tie, choose one of the bidders at random, and sell the book to this bidder at the price bid by both bidders.)

a.
If Milton sells by method (i), what is his expected revenue?  ____________________________

b. If Milton sells by method (ii), what is his expected revenue?  ____________________________

c.
If Milton sells by method (iii), what is his expected revenue?  ____________________________ 

d. If Milton sells by method (iv), what is his expected revenue?  ____________________________

5.
Hulman Industries has decided to replace an old assembly line.  There are two contractors who would be able to build the new line.  Hulman Industries does not know exactly what it would cost either of the contractors to do the job, but its engineers have estimated that for either contractor the cost of the work will take one of three possible values:  H, M, or L, where H > M > L.  The best information that Hulman Industries has been able to get is that for each contractor the probability is 1/3 that the cost is H, 1/3 that the cost is M, and 1/3 that the cost is L, and that this probability distribution is independent between the two contractors.  Each contractor know its own cost but thinks that the other’s cost are equally likely to be H, M, or L.  Hulman Industries is confident that the contractors will not collude.
a. Suppose that Hulman Industries chief economist recommends a Vickery auction where it announces that it will award the contract to the low bidder but pay that bidder the amount bid by the other 

contractor.  What is the probability that it will have to pay L? ____________  What is the probability that it will have to pay H? ____________  What is the probability that it will have to pay M? ____________  Write out an expression for the expected cost of the project to Hulman Industries in terms of the variables H, M, and L:  _________________________________________________
b. When the CEO of Hulman Industries was told of the economist’s suggested bidding scheme, he said “What a stupid idea!  Any fool can see that it is more profitable for us to pay the lower of the two bids.  Why would you ever want to pay the higher bid rather than the lower one?”  How would you answer?
c. Suppose the CEO orders his accountants to run a first-price, sealed bid auction.  In the event of ties, the winner will be selected randomly.  Under this scheme, would it ever be worthwhile for a contractor with costs of L to bid L?  Explain.
d. Suppose that under the rules of the first-price, sealed bid auction both contractors pad their bids in the following way.  A contractor will bid M if its costs are L, and will bid H if its costs are H or M.  If both contractors use this strategy, what is the expected cost of the project to Hulman Industries?

6.
Suppose that a honey farm is located next to an apple orchard and each acts as a competitive firm.  Let the amount of apples produced be measured by A and amount of honey produced be measured by H.  The cost functions of the two firms are 
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.  The price of honey is $2 and the price of apples is $3.

a.
If the firms each operate independently, the equilibrium amount of honey produced will be __________ and the equilibrium amount of apples will be ___________.

b.
Suppose that the honey and apple firms merge.  What would be the profit-maximizing output of honey for the merged firm?  __________  What would be the profit-maximizing amount of apples for the merged firm?  __________

c.
What is the socially efficient output of honey?  __________  If the firms stayed separate, how much would honey production have to be subsidized to induce an efficient supply?  ___________
7.
A clothing store and a jewelry store are located side by side in a small shopping mall.  The number of customers who come to the shopping mall intending to shop at either store depends on the amount of money that each store spends on advertising per day.  Each store also attracts some customers who come to shop at the neighboring store.  If the clothing store spends 
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 per day on advertising, and the jeweler spends 
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per day on advertising, then the total profits per day of the clothing store are 
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  (Read “~” as “minus”), and the total profits of the jewelry store are 
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a. If each store believes that the other store’s amount of advertising is independent of its own advertising expenditure, what is the equilibrium amount of advertising for each store and what are the profits for each store?

b. Suppose that both stores have the same profit functions as in part (a), but are owned by a single firm that chooses the amounts of advertising so as to maximize the sum of the two store profts.  Under these conditions, what is the equilibrium amount of advertising for each store and what are the total profits for the owner of the two stores?

8.
A small private airport is located next to a large tract of land owned by a housing developer.  The developer would like to build houses on this land, but noise from the airport reduces the value of the land (and the houses he would like to build on it).  The more planes that fly, the lower is the amount of profits that the developer makes.  Let X be the number of planes that fly per day and let Y be the number of houses that the developer builds.  Let the airport’s profits be 
[image: image8.wmf]2

~

48

=

X

X

A

P

(Read “~” as “minus”), and let the developer’s profits be 
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.  Now consider the outcomes under various institutional rules about property rights and bargaining between the owner of the airport and the developer:
a. Free to Choose with No Bargaining.  Suppose that no bargains can be struck between the airport 
and the developer and that each can decide on its own level of activity.  What is the number of planes per day that maximizes profits for the airport?  __________  Given that the airport will land this number of planes, what is the number of houses that maximize the developer’s profits?  _________  What are the profits for the airport?  ____________  What are the profits for the developer?  ___________

b. Strict Prohibition.  Suppose that a local ordinance makes it illegal to land planes at the airport.  How many houses will the developer build?  ___________.  What are the profits for the developer?  ___________.  Compare this outcome to part (a).

c. Lawyer’s Paradise.  Suppose that a law is passed that makes the airport liable for all damages to the developer’s property values.  To maximize his net profits, the developer will choose to build 
how many houses?  ________  To maximize its profits, net of damages paid to the developer, the airport will choose to land how many planes?  ________  What are the profits for the airport?  ____________  What are the profits for the developer?  ___________  Compare this outcome to parts (a) and (b).

d. Merger.  Suppose that the housing developer purchases the airport.  What is the profit function for the new joint entity?  _____________________________________________.  Calculate the profit maximizing number of houses, planes, and total profits under this arrangement.
e. Dealing.  Suppose that the airport and the developer remain independent.  If the original situation was one of “free to choose”, could the developer increase his net profits by paying the airport to cut back one flight per day if the developer has to pay for all of the airport’s lost profits?  _______  Suppose the developer, realizing this, decides to get the airport to reduce its flights by paying for all lost profits coming from the reduction of flights.  To maximize his own net profits, how many flights per day should he pay the airport to eliminate?  __________

9.
In Terre Bas, Indiana, there equal numbers of two types of workers, Klutzes and Kandos.  Klutzes have a constant marginal product of $10, while Kandos have a constant marginal product of $15.  Business firms cannot tell them apart, and Klutzes are accomplished liars:  if you ask them what type of worker they are, they will claim to be Kandos.  Adding to the firms' problem is the fact that monitoring individual work effort and accomplishment is too expensive to be worthwhile.

a.
Under these conditions (and assuming the labor market is competitive) what will be the prevailing 


wage in Terre Bas?  _____________________________________________________________

b.
A traveling economics professor offers to provide a free course on microeconomics to workers in the area.  The course will have absolutely no effect on individual worker productivity, and both Klutzes and Kandos will find it to be excruciatingly dull.  To a Klutz, taking the course is equivalent to taking a $6 wage cut.  To a Kando, taking the course is equivalent to taking a $3 wage cut.  Business firms can observe whether or not a worker goes to a lecture.  If there is a separating equilibrium, with Kandos taking the course and Klutzes not taking it, then the 


competitive wage for Kandos  will be __________ and the competitive wage for Klutzes will be 


__________.  This separating equilibrium occurs because the net benefits from taking the course 


will be __________ for Kandos and __________ for Klutzes.

10.
Akerlof's "lemons" problem of asymmetric information.  Imagine a market in which there are both high quality and low quality goods, with the demand and supply for each type of good described by the following equations (where subscripts h and l refer to high and low quality respectively):
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a. Determine the price and quantity outcomes under conditions of perfect information, i.e., assume 
that both buyers and sellers are able to distinguish between the high and low quality goods.  There will be ______________ quantity of high quality goods available at a price of _____________, and there will be ______________ quantity of low quality goods available at a price of ______________.

b. If buyers have no way of determining whether a given unit of the good is of high or low quality, what will eventually happen in this market?

_____________________________________________________________________________

The name of this problem is ________________________________________.

c.
Suppose the sellers of high quality goods decide to offer warranties on their goods as a way of differentiating their high quality goods from the low quality goods in this market.  What conditions are necessary for the warranties to be a credible signal of quality, and thus generate a separating equilibrium in the market?

___________________________________________________________________________
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