MECN 430 SCREENING TEST

If in doubt, here are three standard questions that should allow you to evaluate whether applying for a waiver –or taking the waiver exam- makes sense for you.

Question 1: In the island nation of Baldonia, the camera maker Minoldak has a monopoly in the market for film cameras. This market consists of two types of consumers, group 1 and group 2, each with different maximum willingness-to-pay for a film camera. Specifically, the willingness-to-pay is given by the following table:

	
	Maximum willingness-to-pay for film cameras ($)

	Consumer of Group 1
	200

	Consumer of Group 2
	500


Each group consists of 100 (identical) consumers, each of whom will buy, at most, one camera. Minoldak’s marginal cost of producing an extra camera is equal to $50, independent of the number of cameras sold.

a. What is Minoldak’s profit-maximizing price and quantity of film cameras if it cannot price discriminate?

Profit-maximizing price for film cameras  ______________  

Profit-maximizing quantity of film cameras sold  _____________

b. Minoldak now considers a strategy of issuing mail-in rebates. It will sell its cameras at a “full” price, but then will offer a rebate to any customer that mails in a “proof of purchase” card. Group 2 consumers are “time-famined” and would never consider mailing in a proof of purchase, while Group 1 consumers would take the time to apply  for the rebate (and they correctly anticipate this at the time they make a decision to buy a camera). What is the profit-maximizing full-price for a camera, and what is the profit-maximizing rebate amount? 

Profit-maximizing “full” price for film cameras  ______________  

Profit-maximizing rebate  _____________

c. Let’s change the story (in particular, ignore part (b)!) Suppose now that Minoldak starts selling a second type of camera: digital cameras. Minoldak has the monopoly over digital cameras as well, and the marginal cost of making a digital camera equals $50, and is independent of the volume of cameras produced.  100 consumers (Group D) prefer digital cameras over film cameras, while another 100 (Group F) prefer film cameras. The willingness-to-pay of a typical consumer of each type is given in the following table.

	
	Maximum willingness-to-pay for digital cameras ($)
	Maximum willingness-to-pay for film cameras ($)

	Consumer of Group D
	500
	200

	Consumer of Group F
	200
	500


What is Minoldak’s profit-maximizing price for each type of camera? (Note: Minoldak can set different prices for the two types of cameras, but it cannot charge different prices based on the identity of the consumer)

Profit-maximizing price for digital cameras ______________________________

Profit-maximizing price for film cameras ______________________________

d. Let’s consider pairs of prices that Minoldak might choose. What are the quantities of film cameras and digital cameras sold if Minoldak sets a price of a film camera equal to $150 and the price of a digital camera equal to $400?

Quantity demanded of film cameras = _________________________

Quantity demanded of digital cameras = _________________________

What are the quantities of film cameras and digital cameras sold under the assumption that if Minoldak sets a price of a film camera equal to $75 and the price of a digital camera equal to $400?

Quantity demanded of film cameras = _________________________

Quantity demanded of digital cameras = _________________________

      e.
Suppose that another firm, Leikon, enters the market of digital cameras (but not the market for film cameras). Leikon’s marginal cost is constant and equals $50. The two firms choose prices simultaneously and independently, once for all. Consumers perceive the two manufacturers’ digital cameras as perfect substitutes. 

What are the equilibrium prices?

Leikon’s price for digital cameras = _________________________

Minoldak’s price for digital cameras = _________________________

Minoldak’s price for film cameras = _________________________ 

f. Suppose that, after the entry of Leikon into the digital camera market, Minoldak gets an opportunity at exiting the digital camera market. What are the equilibrium prices (simultaneously, independently and once for all) set by each firm if Minoldak exits the digital camera market?

Leikon’s price for digital cameras = _________________________

Minoldak’s price for film cameras = _________________________

Based on the previous questions, should Minoldak exit the digital market?

Question 2: Consider a buyer who, in the upcoming month, will make a decision about whether to purchase a good from a monopoly seller. The seller “advertises” that it offers a high-quality product (and the price that it has set is based on that claim). However, by substituting low-quality components for higher-quality ones, the seller can reduce the quality of the product it sells to the buyer, and in so doing, the seller can lower the variable and fixed costs of making the product. The product quality is not observable to the buyer at the time of purchase, and so the buyer cannot tell, at that point, whether he is getting a high-quality or a low-quality good. Only after he begins to use the product does the buyer learn the quality of the good he has purchased. 

The payoffs that accrue to the buyer and seller from this encounter are shown below. 

	
	
	Seller



	
	
	Sell High Quality Product
	Sell Low Quality Product

	Buyer
	Purchase
	$5, $6
	-$4, $12

	
	Do Not Purchase
	$0, -$4
	$0, -$1


The buyer’s payoff (consumer surplus) is listed first; the seller’s payoff (profit) is listed second. 

Please answer each of the following questions. Please use the table above or the space on the next page to show enough of your calculations so that I can follow the logic of your answer. 

a. What are the Nash equilibrium strategies for the buyer and seller in this game under the assumption that it is played just once?  

Buyer’s strategy ___________________ Seller’s strategy ____________________

b. Let’s again suppose that the game is played just once (i.e., the buyer makes at most one purchase). But suppose that before the game is played, the seller can commit to offering a warranty that gives the buyer a monetary payment W in the event that he buys the product and is unhappy with the product he purchases (Assume that “unhappiness” is verifiable). What is the smallest value of W such that the seller chooses to offer a high-quality product and the buyer chooses to purchase?

c. Suppose that the buyer and the seller will interact over the next three months (this month, next month,  and two months from now). What are the Nash equilibrium strategies for the buyer and the seller in this game?

Question 3 Please read the following briefing on the process control industry and then answer the questions below:

 Background 

1. Through the end of 2003, Great Lakes Equipment and Taylor Fabricating were the only two competitors in the manufacture and sale of a process control regulator (PCR), a sophisticated device used (in conjunction with other devices) to control manufacturing process flows in oil refineries. Due to significant barriers to entry, GLE and TF have “owned” this market for many years. 

2. The nature of the technology is thought to involve a marginal cost of production that does not change with the volume of output produced. Production of PCRs is very flexible, and firms can, on a moment’s notice scale up or scale down their production volumes. For this reason, PCR manufacturing has been called “an industry without capacity constraints.”

3. A key input in the production of PCRs are specialty EPROM chips produced by a number of chip manufacturers around the world. Great Lakes and Taylor traditionally purchase these in the spot market on an as needed basis. For the last few years, the price has been $2 per chip. 

Consumers 

4. A PCR is under constant stress in the refining process and wears out quickly. Thus, the buyers of PCR’s (oil refining companies) purchase these items all the time. 

5. It is well known that for the last ten years or so, the PCR market has had three distinct consumer segments. First, there are companies that buy their PCRs only from Great Lakes Equipment (Great Lakes ‘loyalists”). They do so because they  have configured their plant operations to work optimally with PCRs made by Great Lakes Equipment, and switching to use PCRs made by Taylor would involve costly reconfiguration of production operations. These consumers will, however, buy more or fewer PCRs within a given year depending on the market price. Second, there are companies that buy their PCRs only from Taylor (Taylor “loyalists”). They do so because they have configured their plant operations to work optimally with PCRs made by Taylor, and switching to use PCRs made by Great Lakes Equipment would involve costly reconfiguration of production operations. These consumers will, however, buy more or fewer PCRs within a given year depending on the market price. Finally, there are companies who buy PCRs from either vendor: their refineries are configured in more flexible ways and can accommodate the use of either type of PCR. These consumers tend to be highly price sensitive. Though they don’t necessarily always purchase from the vendor offering the lowest price, they are very price conscious and as a general rule they tend to switch back and forth based on small differences in the relative prices of the two vendors. Like other consumers, the volume of PCRs purchased by a consumer in this group may go up or down as a function of the price. 

6. It is estimated that 40% of the potential buyers are Great Lakes “loyalists”, 40% are Taylor “loyalists,” and 20% are switchers. Given this, a careful study of the demand curve for PCRs finds that Great Lakes’ demand curve takes the form Q1 = a – bP1 + dP2, and Taylor’s demand curve takes the form Q2 = a – bP2 + dP1, where Q denotes quantity of PCRs demanded annually, P denotes the price of PCRs; a, b, and d are positive constants (the same in each demand curve) and 1 denotes Great Lakes, while 2 denotes Taylor. 

Pricing 

7. The two firms who sell PCRs set a list price every month and then satisfy all demand that is forthcoming at those prices.  There is no price discrimination by firms: each firm sells at a uniform price to all customers. 

8. Pricing in both firms is based on hard-edged profitability criteria: managers with responsibility for pricing understand very clearly that their job is to set a price for a PCR that maximizes the company’s profit. 

9. For the last 10 years are so, both companies usually set the same list price, although from time to time there are temporary differences in prices that are thought to driven by temporary differences in cost conditions faced by the firms. 

10. Economists who studied this industry have found that this industry’s features are best explained by Bertrand competition (without any collusion).

The Questions

Consider, now the following possible changes from the “initial scenario” described above. Please indicate how each of these changes would affect: the price of PCRs set by Taylor and by Great Lakes. Treat each part of this problem as independent. In other words, the changes below are “one-off;” they don’t “accumulate” on each other. 

a. Due to a surge in demand for oil in 2004, production of oil in existing refineries increased, increasing the annual volume of PCRs demanded by all existing consumers. (For the purpose of this problem, ignore the possibility that new refineries entered the market). As a result of this change was:

Great Lake’s 2004 price

Higher than 

Lower than  
Same as

before?

Taylor’s 2004 price


Higher than

Lower than
Same as

before?


b. In 2004, Taylor added an “adapter” to its PCR that would allow it to be used in a plant that had been configured to use Great Lake’s PCRs without the need for costly reconfiguration. Great Lakes also added a similar adapter to its PCR that would allow it to be used in a plant that had been configured to use Taylor PCRs, again, without costly reconfiguration. Adding these adapters did not increase either company’s marginal cost of producing PCRs, or compromise their performance in any way. By adding these adapters, was:

Great Lake’s 2004 price

Higher than 

Lower than  
Same as

before?

Taylor’s 2004 price


Higher than

Lower than
Same as

before?

c. In 2004, in an effort to lock-in an assured source of EPROM chips, Taylor signed a “take-or-pay” contract with a supplier of EPROM chips. Over the course of the next year, this contract committed Taylor to buy a fixed quantity of chips at a price of $2.15 per chip, $0.15 above the spot price. It pays $2.15 per chip for all of the chips under contract, even if it did not actually use them. This fixed quantity was far in excess of the number of chips that Taylor had been using on an annual basis. Any unused chips could not be resold in the open market, and due to a short shelf life, the chip could not be stored for use beyond 2004. Taylor signed this contract following rumors of an upcoming supply shortage in chips. As it turned out, this shortage did not materialize (and thus throughout 2004, the spot price of chips, the price at which Great Lakes bought chips, stayed at 2.00 per chip). As a result of this change was:

Great Lake’s 2004 price 

Higher than 

Lower than  
Same as

before?

Taylor’s 2004 price


Higher than

Lower than
Same as

before?
d. In 2004, Great Lakes departed from its long-standing policy of offering uniform prices and began offering two different prices: one for customers who, in the previous year had bought PCRs from Taylor and another for customers who, in the last year, had bought PCRs from Great Lakes. Taylor continued to offer a uniform price to all customers. As a result of this change is:

Taylor’s 2004 price



Higher than

Lower than
Same as
before?

          

Answer key:  1a. The choice is between a price of 500 and 100 customers, and a price of 200 and 200 customers: clearly, it is better to set the price at 500. 1b. It is best to set the full price at 500 and the rebate at 300, so that every customer pays his willingness-to-pay. 1.c. As a  monopoly, it is clearly best to set each price at 500: everybody buys one camera –which is the most they buy anyway- and pays his willingness-to-pay. 1.d. In the first case, the difference in price does not exceed the difference in willingness-to-pay: each customer buys his preferred product, and quantity demanded is 100 for each variety. In the second case, the price difference exceeds the different in willingness-to-pay: that is, even customers who have a natural preference for digital cameras will, at these prices, buy a film camera instead (the consumer surplus is 500 – 400 = 100 from buying a digital camera, while it is 200 – 75 = 125 from buying a film camera). That is, quantity demanded is 200 for film cameras, and 0 for digital cameras. 1.e. Because the digital cameras are perfect substitutes, Bertrand competition drives down prices of digital cameras to marginal cost: that is, Leikon’s price for digital cameras = Minoldak’s price for digital cameras = 50. Since consumers who have a natural preference for film cameras are only willing to pay 300 dollars for such a camera, this imposes on upper bound of 50 + 300 = 350 on the price set by Minoldak on film cameras: Therefore, Minoldak’s price for film cameras = 350. 1.f. If Minoldak exits the digital market, each firm will have some monopoly power: in fact, it is clear that the Nash equilibrium involves both firms setting a price of 500: to “steal” the rival’s customers, a firm would have to cut its price by 300, and thus set a price of at most 200, while only doubling the number of customers: clearly not a good idea. It follows that it is a good idea for Minoldak to exit the digital market, as it increases profit, by decreasing the intensity of price competition.

2.a. The seller has a dominant strategy: sell low quality product; therefore, the buyer should not purchase. 2.b. The payment W must be large enough so that it is better for the seller to offer high quality (that is accepted) rather than low quality, given that W must then be paid. That is, we need 6 > 12 – W, or W > 6. It is then optimal for the buyer to purchase. 2.c. Without a warranty, in the last month, the seller will provide low quality. Therefore, the buyer will not purchase. By backward induction, low quality will also provide low quality in the first two months, and the buyer will not purchase then either.

3.a. We have an increase in demand, i.e. an outward shift of the demand curve: this is Bertrand competition, and so both firms will raise prices. 3.b. The adapter increased the substitutability between the two products: as a consequence, best-response curves are closer to the 45º line, and the Bertrand equilibrium involves lower prices. 3.c. The consequence of Taylor’s contract is a shift from variable costs to fixed costs: as a consequence, marginal cost has decreased; this implies that Taylor decreases his equilibrium prices. As prices are strategic complements, Great Lake decreases its price as well. 3.d. Presumably, this kind of third-degree price discrimination has the following consequence: Great Lakes offers a lower price for “switchers” and a higher price for loyalists, as the latter have lower elasticity. Because the competition between both firms involves the potential switchers only, and prices are strategic complements with Bertrand competition, Taylor will decrease its price.

