Chapter 9: Pricing Policy

Chapter
9

Pricing Policy

CHAPTER SUMMARY
The simplest way to set price is through uniform pricing.  At the profit-maximizing uniform price, the incremental margin percentage equals the reciprocal of the absolute value of the price elasticity of demand. The most profitable pricing policy is complete price discrimination, where each unit is priced at the benefit that the unit provides to its buyer. To implement this policy, however, the seller must know each potential buyer’s individual demand curve and be able to set different prices for every unit of the product.


The next most profitable pricing policy is direct segment discrimination. For this policy, the seller must be able to directly identify the various segments.  The third most profitable policy is indirect segment discrimination. This involves structuring a set of choices around some variable to which the various segments are differentially sensitive. Uniform pricing is the least profitable way to set a price.


A commonly used basis for direct segment discrimination is location.  This exploits a difference between free on board and cost including freight prices.  A commonly used method of indirect segment discrimination is bundling.   Sellers may apply either pure or mixed bundling.
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TIPS FOR INSTRUCTORS
This chapter provides a general framework for pricing.   As with the previous chapter on monopoly, it is worth emphasizing the link to the marketing function.  These links justify managerial economics as a fundamental discipline for management.


Traditionally, economists analyzing pricing policy have used Pigou's categories of first, second, and third‑degree price discrimination (A.C. Pigou, The Economics of Welfare, 3rd Edition, London: Macmillan and Co, 1929, pp. 278‑279.)  These categories, however, are confusing.  As Pigou himself noted, third‑degree price discrimination is fundamentally different from the first and second degrees, and the three categories do not form a logical hierarchy in which each category is a subset of the former.  Moreover, these categories do not encompass some important pricing policies such as bundling and peak‑load pricing. 

The textbook’s categorization is exhaustive and ranks policies by profitability and information requirement: (i) complete price discrimination; (ii) direct segment discrimination; (iii) indirect segment discrimination; and (iv) uniform pricing.   Following the usual practice in microeconomics and managerial economics texts, Section 4 presents direct segment discrimination in the special case of uniform pricing within each segment (what Pigou calls “third-degree” price discrimination).

Dale Lehman (Fort Lewis College) has pointed to a problem in Section 8 (Selecting the Discriminating Variable).  To mitigate cannibalization, I suggest that Jupiter cut the price of the 10-ounce bottle to $4.24 (page 321).  This introduces a cannibalization problem in the other direction: the singles may choose to buy the large 10-ounce bottle at $4.24 instead of the small 5-ounce bottle at $2.50.  To forestall this, Jupiter would have to optimize again, and the analysis becomes very complicated.  The principal issue remains: the seller must consider cannibalization in deciding the size/quality of the alternative products.  In the next edition, I will re-write the example in terms of cellular telephone pricing.  In this case, the low-end customer cannot buy the high-end product and spread it out – cellular providers do not allow subscribers to carry over “unused” free minutes.

GENERAL CHAPTER OBJECTIVES
1. Analyze uniform pricing and understand its limitations relative to price discrimination.

2. Understand that cost-plus pricing fails to maximize profit.

3. Analyze complete price discrimination and its informational requirements.

4. Analyze direct segment discrimination and its implementation and informational requirements.

5. Explain how location can be used as a basis for direct segment discrimination. 

6. Analyze indirect segment discrimination and its implementation and informational requirements.

7. Explain how bundling serves to effect indirect segment discrimination.

8. Explain how the discriminating variable should be set.

9. Appreciate the hierarchy of pricing policies in terms of profitability and information requirement: (i) complete price discrimination; (ii) direct segment discrimination; (iii) indirect segment discrimination; and (iv) uniform pricing.

SPECIFIC INSTRUCTIONAL OBJECTIVES
After completing this entire chapter, students should be able to:
1. Define uniform pricing as that pricing policy where a seller charges the same price for every unit of the product.

2. Recall that incremental margin percentage is price less marginal cost divided by the price.

3. Know that, under uniform pricing, a seller maximizes profit by setting a price where the incremental margin percentage is equal to the reciprocal of the absolute value of the price elasticity of demand.

4. Appreciate that the incremental margin percentage rule is equivalent to the rule of marginal revenue equals marginal cost.

5. Explain that if demand is more elastic, the seller should aim for a lower incremental margin percentage, and not necessarily a lower price, and likewise, if demand is less elastic, the seller should aim for a higher incremental margin percentage, and not necessarily a lower price.

6. Define contribution margin percentage as price less average variable cost divided by the price.

7. Explain the distinction between the incremental margin percentage and contribution margin percentage, and that only the incremental margin percentage is relevant to pricing.

8. Explain that setting price by simply marking up average cost will not maximize profit.

9. Define price discrimination as the pricing policy where a seller sets different incremental margins on various units of the same or similar product.

10. Explain the limitations of uniform pricing from the viewpoint of maximizing profit.

11. Define complete price discrimination as the pricing policy where a seller prices each unit of output at the buyer’s benefit and sells a quantity where the marginal benefit equals the marginal cost.

12. Explain that complete price discrimination requires information about each potential buyer’s entire individual demand curve.

13. Define a segment as a significant group of buyers within a larger market.

14. Define direct segment discrimination as the pricing policy where a seller charges a different incremental margin to each identifiable segment.

15. Explain the pricing rule of direct segment discrimination (with uniform pricing within each segment): set prices so that the incremental margin percentage of each segment equals the reciprocal of the absolute value of that segment’s price elasticity of demand.

16. Explain that direct segment discrimination requires that the seller be able to directly identify the members of each segment.

17. Explain that direct segment discrimination requires that the seller be able to prevent buyers from reselling the product among themselves.

18. Appreciate that, generally, resale of services is more difficult than resale of goods, hence there is more price discrimination in services than goods.

19. Explain how a seller can discriminate on the basis of a buyer’s location.

20. Define a free on board (FOB) price is a price that does not include delivery, and a cost including freight (CF) price as one that includes delivery.

21. Define delivered pricing as the pricing policy where the seller’s price includes delivery.

22. Define indirect segment discrimination as the pricing policy where a seller structures a choice for buyers so as to earn different incremental margins from each segment.

23. Explain that indirect segment discrimination requires that buyers be differentially sensitive to some variable that the seller can control.

24. Explain that indirect segment discrimination requires that buyers not be able to circumvent the differentiating variable.

25. Rank the four pricing policies according to profit potential and information requirement: (i) complete price discrimination; (ii) direct segment discrimination; (iii) indirect segment discrimination; and (iv) uniform pricing.

26. Define bundling as the combination of two or more products into one package with a single price.

27. Recognize pure bundling as the pricing policy where the seller offers the products only as a bundle, and mixed bundling where the seller offers the products as a bundle and also separately.

28. Understand that bundling is more profitable where the benefits of the segments from the products are negatively correlated and the marginal cost of the product is low.

29. Define cannibalization as occurring when the sales of one product reduce the demand for another with a higher incremental margin.

30. Explain cannibalization in terms of the high segment choosing between the low and high margin products.

31. Understand how to mitigate cannibalization by degrading the quality of the low margin product. 

RECOMMENDED CASES
1. Bruce Greenwald and Kristen L. Willard, “Pricing NY Telephone Private Line Services”, South-Western College Publishing CaseNet, 1996, (http://casenet.thomsonlearning.com/casenet_global_fr.html).  Recently, new companies have begun to challenge the remaining local service monopolies for customers in high-density urban areas, such as New York.  The case focuses on price and non-price discrimination in contestable markets.

2. Robert D. Austin and Thomas Rodd, “AT&T WorldNet (A)”, Harvard Business School Publishing, 1998 (http://www.hbsp.harvard.edu/hbsp/prod_detail.asp?198021).  How to price Internet access.  This case applies basic economic principles to pricing where costs are not sensitive to volume and in the presence of network externalities. 

ANSWERS TO PROGRESS CHECKS
9A. The profit-maximizing price is 63,000 yen.

9B. The market buyer surplus is the area agc.

9C. Area adb = 31.25 million yen. Area bec = 31.25 million yen.

9D. See Figure 9D on page 541 of the text.

9E. The Japanese CF price = 50,000 yen = $500. The difference with the American price = $150.

9F. No, the two segments will not be differentially sensitive.

9G. Price the bundle at $22 and the educational channel at $19.

9H. The maximum price of the large bottle = $3.74.

ANSWERS TO REVIEW QUESTIONS
1. Not necessarily.  It should set a higher incremental margin on private-label cola.

2. The profit-maximizing uniform price = $2.50.

3. No.  It should reduce price by an amount less than $10 that depends on the price elasticity of demand.

4. [omitted].

5. Equal.

6. The price in Germany = $3.30; the price in South Africa = $1.80.

7. For publications, it would be easier to discriminate against newspapers because they have time value and are priced low relative to transportation cost. 

8. The demand is relatively more price elastic in Singapore, so Microsoft should price with a lower incremental margin in Singapore.

9. [omitted].

10. This is an example of mixed bundling.  Those who already subscribe to the print edition have relatively lower willingness to pay (more inelastic demand) for the online edition.

11. Indirect segment discrimination among segments with different sensitivity to quantity of service.

12. Those who are renting at the expense of others are less sensitive to the price of gasoline sold by Hertz and more sensitive to the inconvenience of filling up at a gas station.  They are more likely to buy gasoline from Hertz.

13. The Economist comment points to segments with negatively correlated preferences.  This is a condition under which bundling is especially profitable.

14. Consumers with small appetites prefer a la carte to buffets; big eaters prefer the buffets. The result is indirect segment discrimination.

15. (a) and (b).

ANSWERS TO DISCUSSION QUESTIONS
1. Most international airlines offer special excursion fares which are subject to restrictions such as a minimum three night's stay at the destination.  Regular economy class fares carry no such restrictions.  A study of North Atlantic airline services found that the price elasticity of demand was -1.30 for regular economy class and -1.83 for excursion fares.  (J.  Cigliano, "Price and Income Elasticities for Airline Travel: The North Atlantic Market", Business Economics, September 1980.)

a. Explain why the demand for regular economy class is less elastic than the demand for excursion fares.

b. Assume that one airline has a monopoly over the North Atlantic routes and that travelers cannot substitute between regular economy and excursion fares.  How can it use the data on price elasticities to set the two fares?

c. In reality, travelers can substitute between regular economy and excursion fares.  Explain how the demand for one product depends on the price of the other. 

Answer

(a) Regular economy class fares are unrestricted, hence they are relatively more suitable for business travelers.   Vacation travelers are better able to plan in advance and use excursion fares.   To the extent that business persons are traveling at another person’s expense, they will be less sensitive to price.  Hence, the demand for regular economy class fares is less elastic.

(b) Under these assumptions, the airline can practice indirect segment discrimination.  It should set fares so that the incremental margin percentage on regular economy class fares is higher.

(c) If the excursion fare is lower, some potential buyers of the regular fare will switch to the excursion fare.  If the excursion fare is higher, some buyers of the excursion fare will switch back to the regular fare.  Similarly for changes in the regular fare.

2. Major industrial corporations often borrow money through loans that are syndicated among multiple banks.  The managers of the syndicated loan may specify the interest rate as the London Interbank Offer Rate (LIBOR) plus a "spread" to account for the riskiness of the borrower.  Most banks prefer to source funds from savings and time deposits as the rates on these deposits are usually lower than the London Interbank market.

a.  Does LIBOR reflect a typical bank's average or marginal cost of funds?

b.  For purposes of pricing, which is relevant – average or marginal cost?  

c.  In addition to the riskiness of the borrower, should banks consider the borrower’s price elasticity of demand when setting spreads on syndicated loans?

Answer

(a) Since banks prefer to source funds from sources other than the London Interbank market,  LIBOR reflects a bank’s marginal cost of funds. 

(b) For purposes of pricing, we need to know the marginal cost.

(c) The riskiness is one element of marginal cost. Banks should also consider the demand side, and specifically, the price elasticity. 

3. Doctors routinely ask patients about their occupation, employer, home address, and scope of insurance coverage.  How do the following factors affect the scope for price discrimination in medical services?

a. Characteristics such as occupation and home address are quite fixed.  

b. It is physically impossible to transfer medical treatment from one person to another. 

c. Doctors treat patients on an individual basis. 

Answer

(a) These characteristics provide reliable indication of a patient’s ability to pay.   Since they are quite fixed, a doctor can effectively use these as bases for direct segment discrimination.

(b) A potential difficulty for price discrimination arises if customers willing to pay a high price can buy through those offered a low price.  In this case, such arbitrage is not possible as medical treatment cannot be transferred.

(c) Since treatment is personal, the doctor can conveniently collect information about each individual customer (facilitating complete price discrimination).  

4. Referring to Figure 9.1, suppose that Mercury Bikes' marginal revenue and demand curves cross the marginal cost curve at quantities of 3,000 and 6,000 units a year respectively.  All other data remain the same.  

a. Calculate the profit under policies of (i) uniform pricing, and (ii) complete price discrimination.

b. Suppose that Mercury is implementing complete price discrimination.  Explain why it should sell up to the quantity where the buyer's marginal benefit equals Mercury's marginal cost.  

c. Explain why Mercury's profit is higher with complete price discrimination than with uniform pricing.

Answer


(a)
The best way to answer this question starts from a diagram.  


































































































































































(i) Under uniform pricing, the profit-maximizing quantity is where MR=MC or Q=3000.  Referring to the figure, at that Q, the price p on the demand curve must be halfway between 30 and 80.  Hence, p = 55, and profit = (55 – 30) x 3000 = 75 million yen.

(ii) Under complete price discrimination, the seller should sell the quantity where MB = MC.  Referring to the Figure, that quantity is Q = 6000.  Then, total revenue is the area under the demand curve up to Q = 6000, hence TR = [(80 + 30)/2] x 6000 = 330 million yen.  Now total cost, TC = 30 x 6000 = 180 million yen, hence the profit = 330 - 180 = 150 million yen.

(b)  Mercury maximizes its profit by producing the quantity where the buyer’s marginal benefit equals Mercury’s marginal cost.  If it sold a larger quantity, so that the marginal benefit is less than the marginal cost, then its profit would be lower.  By contrast, if it sold a smaller quantity, it could increase profit by selling more. 

(c)  Complete price discrimination yields more profit than uniform pricing because it extracts a higher price from existing buyers and extends sales to new buyers who would not be served under uniform pricing.

5. Microsoft offers special discounts to students.  Other publishers have developed special "student" editions of their software with fewer features than the regular packages.  

a. Why do publishers offer discounts to students?

b. What is the purpose of developing less powerful "student" editions? 

c. Should software publishers also offer discounts to senior citizens or develop "senior citizen" editions?

Answer

(a) Student demand is relatively more elastic than that of the average software user for several reasons: they have relatively lower income and students may have more opportunity to and less inhibition about copying software.   Students can be directly segmented through student IDs.  Accordingly, software publishers can use direct segment discrimination.  Then, they should set a lower price to students. 

(b) One problem with discrimination is that potential users of the high-price item such as businesses might purchase software from students.  Software publishers can deter this arbitrage by targeting less powerful editions at students.

(c) The answer depends on whether the demand of senior citizens for software is more or less elastic relative to the average user.   If the demand is more elastic, then the publisher should engage in price discrimination. 

6. Some Japanese consumer electronics manufacturers set higher prices in Tokyo than in Hong Kong.  This, however, has created a "gray market" through which Japanese retailers buy cheap products in Hong Kong and ship them back to the Japanese market. 

a. By considering the price elastiticies of demand and production and shipping costs, explain why some Japanese manufacturers set higher prices in Tokyo than in Hong Kong.

b. Why does the gray market present a problem?

c. Compare the gray market problem for big-screen TVs relative to cosmetics.

Answer

(a) Japanese manufacturers can segment their markets according to location.   It is costly for buyers in Tokyo to buy in Hong Kong and vice versa. Accordingly, the manufacturers can use direct segment discrimination.  If the demand in Tokyo is less elastic than in Hong Kong, then the incremental margin should be higher.   Assuming that the products are made in Japan, the marginal cost of supplying products in Hong Kong would be higher by the shipping cost.  Hence, the demand in Tokyo must be sufficiently less elastic that the greater incremental margin offsets the additional shipping cost to Hong Kong.

(b) A Japanese manufacturer can only control the location where its product is sold, but it cannot directly monitor the buyer’s location. Japanese retailers may buy electronics products in bulk from Hong Kong, and ship them back for sale in Tokyo.  This undermines the manufacturer’s objective of gaining higher margins in Tokyo.

(c) The gray market problem may be less serious for big-screen TVs than cosmetics because: the cost of shipping is higher, and buyers of TVs need warranty service while buyers of cosmetics do not (the TV manufacturer can limit warranty service to the territory where the product is sold).

7. Airlines measure passenger service capacity by "available seat-miles", which is the number of seats multiplied by the miles flown, sales volume by "revenue passenger-miles", which is the number of fare-paying passengers multiplied by the miles flown, and average price collected by the "revenue per passenger-mile", which is passenger revenues divided by the revenue passenger-miles.  Table 9.8 reports financial data for Northwest Airlines between 1994-99.

a. Considering the demand for passenger service, do you expect Northwest's revenue passenger-miles and revenue per passenger-mile to be positively or negatively related?

b. Comment on the following criticism: "No self-respecting yield management system should allow a plane to take off with empty seats.  Every seat should be sold, even if only for a few dollars."

c. Northwest gives seniors a 10% discount.  Suppose that, without the discount, no seniors would have traveled on Northwest.  Discuss how the senior discount would affect Northwest's revenue per passenger-mile.  If Northwest maximizes revenue per passenger-mile, would it also be maximizing profit?

d. Some seniors, however, would have bought the adult fare even without the discount.  Discuss how the senior discount would in fact affect Northwest's profit.

Table 9.8: Northwest Airlines

	
	1999
	1998
	1997
	1996
	1995
	1994

	Available seat-miles

(millions)
	99.4
	91.3
	97.0
	93.9
	87.4
	85.0

	Revenue passenger-miles (millions)
	74.1
	66.7
	72.0
	68.6
	62.5
	57.9

	Revenue per passenger-mile (cents)
	11.72
	13.22
	12.25
	12.53
	12.42
	13.36


Source: Northwest Airlines, 1999 Annual Report.

Answer

(a) They should be negatively related: to achieve higher sales (revenue passenger-miles), Northwest would have to reduce price (revenue per passenger mile).

(b) The issue is whether the airline can fill the empty seats without cutting the revenue from the inframarginal seats (that it would have originally sold).  If it cannot, then it may be more profitable to let some seats remain empty.

(c) The discount would reduce the revenue per passenger mile.  Maximizing the revenue per passenger mile means selling only the highest fares.  To do so, the airline would forego selling cheaper fares to more price-sensitive travelers who would also contribute to profit.

(d) The senior discount would reduce Northwest’s profit to the extent that it substitutes for higher fares that the seniors would have bought anyway.  The discount adds to profit to the extent that it attracts seniors to travel who would not have paid the regular fares.

8. Each year, consumer products manufacturers spend millions of dollars to distribute cents-off coupons to consumers.  Why do manufacturers not directly cut the wholesale prices of the products?  A direct price cut would be much cheaper to administer than coupons.

a. Some say that retailers would absorb a direct wholesale price cut instead of passing it on to consumers.  They argue that, by contrast, retailers cannot absorb the value of coupons.  Suppose that the retail sector is perfectly competitive.  Compare the demand-supply equilibrium in the retail market with (i) a wholesale price cut of 50 cents, and (ii) widespread distribution of 50 cent coupons.  For this part, you may assume that all consumers use coupons.  

b. Would there be any difference between the wholesale price cut and using coupons if the retailer was a monopoly? (Continue to assume that all consumers use coupons.)

c. Explain how coupons may be used to discriminate among consumers on price.  

Answer

(a) Competitive retail market  (i)  The 50-cent wholesale price cut will shift down the retail supply curve by 50 cents (increase the supply), resulting in a lower retail price and larger quantity.  Referring to the Figure, the original equilibrium is at a.  The new equilibrium is at c, with price P’ and quantity Q. How much the retail price falls will depend on the price elasticities of demand and supply. (ii) The issuance of coupons will affect the demand side.  Assuming that all consumers use 50-cent coupons, this will shift the retail demand up by 50 cents (increase the demand), resulting in a higher retail price and larger quantity.  Referring to the Figure, the original equilibrium is at a.  The new equilibrium is at b, with price P’’ and quantity Q.  The net price to the consumer is P’’ - 50 = P’.  Comparing (i) and (ii), the final equilibrium in the retail market will be the same -- the new quantity of sales and the net price to the consumer will be the same.  














(b) Monopoly retail industry  (i) Then, a wholesale price cut would reduce the monopoly’s marginal cost by 50 cents.  The monopoly would maximize profit at the sales quantity where the (unchanged) MR = the new MC.  The new price is P’ and the sales are Q’.  (ii) Assuming all consumers use the 50-cent coupons, then the coupons would shift the retail demand up by 50 cents.  This would shift up the monopoly’s MR by 50 cents also.  The monopoly would maximize profit at the sales quantity where the new MR = the (unchanged) MC.   The new price is P’’ and the sales are Q’.  The net price to the consumer is P’’ - 50 = P’.  The figure shows the impact on the retail market will be the same -- the new quantity of sales and the net price to the consumer will be the same.  Hence, there is no difference between the wholesale price cut and using coupons.  














(c) In reality, not all consumers use coupons.  Assuming that consumers with more elastic demand are more likely to use coupons, the retailer can use coupons to target a discount (and hence a lower price) at the consumer segment with the more elastic demand.  This is a case of indirect segment discrimination.

9. The Chinese Embassy in Singapore charges different fees for visas according to the number of times that the visitor wishes to enter China and the requested processing time (see Table 9.9).  Assume that the costs of preparing single and double entry visas are the same, and that the costs of processing over 1, 3, and 5 days are the same. 

a. Explain the Embassy’s pricing policies in terms of indirect segment discrimination between tourists and business travelers.

b. The Embassy charges a premium of $10 for double entry visas relative to single entry visas.  Consider intuitively what premium it should charge for double entry visas.

c. Should the Chinese Government set the same schedule of visa fees at all of its overseas embassies? 

Table 9.9:  Visa Fees, Chinese Embassy, Singapore

	
	Processing time

	
	1 day
	3 days
	5 days

	Single entry
	75
	60
	25

	Double entry
	85
	70
	35


Source: Chinese Embassy, Singapore, July 2000.

Answer

(a) Business travelers are likely to differ from tourists in two ways.  First, they are less able to plan travel in advance and hence more likely to need a visa at short notice.  Second, they are more likely to need to visit China more than once, and hence more likely to need a double entry visa.  Accordingly, by charging a higher price for faster processing and for double entry visas, the Embassy is effectively applying indirect segment discrimination between tourists and business travelers.

(b) For a business traveler, the alternative to a double entry visa is to apply for two single entry visas.  So, the Embassy might consider doubling the price of a single entry visa.  Business travelers would still buy the double entry visa for the convenience.  On the other hand, the double price might discourage some business travelers from visiting China a second time and generating business in China.  The Embassy must balance these two factors.

(c) No.  The price elasticity of demand of visitors to China will vary among the various overseas locations.  Accordingly, the profit-maximizing price will vary.

10. Refer to the example of Jupiter Suds.  Suppose that Jupiter's marginal cost is 5 cents per ounce, while the demands of singles and families remain unchanged.

a. Calculate the profit-maximizing bottle sizes and prices with direct segment discrimination.

b. Suppose that Jupiter offers the bottle sizes and prices in (a).  How much buyer surplus would a family get from buying the small bottle?

c. Suppose that Jupiter offers the bottle sizes in (a) and sets the price of the small bottle as in (a).  What is the maximum that Jupiter could charge a family for the large bottle? 

Answer

 
(a) 









Singles:  The slope of line ah is (90-10) = -16.  The distance aj  = 90 - 5 = 85.  Hence the distance jh = 85/16 = 5.3125.  Under direct segment discrimination, the price to the singles is area a0kh = (1/2) x (90+5) x 5.3125 = $2.52








Families:  The slope of line es is (110-10)/(-10) =  -10.  The distance ej = 110 - 5 = 105.  Hence the distance js = 105/10 = 10.5.  Under direct segment discrimination, the price to the families is area e0us  = (1/2) x (100+5) x 10.50 = $5.51.










The family’s buyer surplus from the smaller bottle = total benefit from smaller bottle - price.   Since the slope of the line es is -10, the height wk  =  110 – 10 x 5.3125  = 56.875.  Thus, the family’s total benefit from the smaller bottle  =  area e0kw =   (1/2) x (110 + 56.875) x 5.3125  =  $4.43.  Hence, the family’s buyer surplus from the smaller bottle  =  $4.43 - $2.52  =  $1.91.

(c)  For a family to get buyer surplus of a little over $1.91 from the bigger bottle, the price p that Jupiter charges must satisfy the condition, $5.51 – p  >  $1.91, or p < $3.60.   The maximum that Jupiter could charge is $3.60.

11. This question applies the technique for the profit-maximizing uniform price presented in the math supplement.  Consider a business that faces a demand curve represented by Q = 12 – p.  Production requires a fixed cost of 5 and a constant marginal cost of 2 per unit.  

a. Using the rule that equates the incremental margin percentage with the reciprocal of the absolute value of the price elasticity of demand, calculate the profit-maximizing price and quantity.

b. Suppose that the marginal cost is 3 rather than 2 per unit.  How would this affect the profit-maximizing price and quantity?   

Answer

(d) The price, p = 12 – Q.  Since the marginal cost is 2, the incremental margin percentage is (12 – Q – 2)/(12 – Q) = (10 – Q)/(12 – Q).  Now dQ/dp = - 1, and hence the price elasticity = - p/Q = - (12 – Q)/Q.  Thus, the reciprocal of the absolute value of the price elasticity is Q/(12 – Q).  Equating with the incremental margin percentage, (10 – Q)/(12 – Q) = Q/(12 – Q), and hence, 10 – Q = Q, or Q = 5.  Therefore, p = 7.  The profit-maximizing price and quantity are 7 per unit and 5 units respectively.

(e) With the marginal cost of 3, the incremental margin percentage is now (12 – Q – 3)/(12 – Q) = (9 – Q)/(12 – Q).  The reciprocal of the absolute value of the price elasticity is still Q/(12 – Q).  Equating, 9 – Q = Q, or Q = 4.5, and so, p = 7.5.  The profit-maximizing price and quantity are 7.5 per unit and 4.5 units respectively.  The reduction in marginal cost by 1 per unit leads the seller to reduce the price by 0.5 per unit.
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