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CHAPTER SUMMARY
The elasticity of demand measures the responsiveness of demand to changes in a factor that affects demand.  Elasticities can be estimated for price, income, prices of related products, and advertising expenditures.  The own-price elasticity is the ratio of the percentage change in quantity demanded to the percentage change in price, and is a negative number.  Demand is price elastic if a 1% increase in price leads to more than a 1% drop in quantity demanded, and inelastic if it leads to less than a 1% drop in quantity demanded.  

The own-price elasticity can be used to forecast the effects of price changes on quantity demanded and buyer expenditure.  Elasticities can be used to forecast the effects on demand of simultaneous changes in multiple factors.  All elasticities vary with adjustment time.  The long-run demand is generally more elastic than the short-run demand in the case of nondurables, but not necessarily for durables.

Elasticities can be estimated from records of past experience or test markets by the statistical technique of multiple regression.
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TIPS FOR INSTRUCTORS

Generally, if a seller changes its price, percentage change in revenue = percentage change in price + percentage in sales (quantity) + percentage change in price x percentage in sales.  A common mistake is that the cross term, percentage change in price x percentage in sales, can be ignored.  Then the seller’s percentage change in revenue = percentage change in price + percentage in sales.  This is not true, because the price and sales change in opposite directions.  Hence the difference between their percentage changes will be of the same order of magnitude as the cross term.  Accordingly, the cross term cannot be ignored.  

GENERAL CHAPTER OBJECTIVES
1.
Describe the concept of elasticity.

2.
Describe the arc approach and the point approach when deriving the own-price elasticity of demand and discuss the properties of own-price elasticity.

3.
Discuss the intuitive determinants of price elasticity.

4.
Introduce the relationship between own-price elasticity and total revenue when there is a price change for an elastic and inelastic item.

5.
Describe the application of income elasticity, cross-price elasticity, and advertising elasticity, as well as forecasting the effects of multiple factors on demand.

6.
Explain the importance of time on elasticity.

7.
Discuss the statistical estimation of elasticities.

SPECIFIC INSTRUCTIONAL OBJECTIVES
After completing this entire chapter, students should be able to:
1.
Define elasticity of demand as the responsiveness of demand to changes in an underlying factor; and emphasize that there is an elasticity corresponding to every factor that effects demand.

2.
Define the own-price elasticity of demand as the percentage by which the quantity demanded will change if the price of the item rises by 1%.

3.
Express the own-price elasticity of demand mathematically as the percentage change in the quantity demanded divided by the percentage change in price.

4.
Describe the arc approach to deriving the own-price elasticity of demand as calculating the percentage change in the quantity demanded divided by the percentage change in price.

5.
Contrast the arc approach with the point approach to deriving the own-price elasticity of demand, which calculates the coefficient from a mathematical equation, in which the quantity demanded is a function of the price and other variables.

6.
Emphasize that the arc and the point approaches are the two ways of calculating the elasticity of demand with respect to all the factors that affect demand.

7.
List and describe the properties of the own-price elasticity of demand: (a) it is a negative number, (b) it is a pure number independent of units of measurement, (c) it ranges from 0 to negative infinity.

8.
Define demand as being price inelastic if a 1% increase in price leads to less than a 1% drop in the quantity demanded.

9.
Define demand as being price elastic if a 1% increase in price leads to a greater than 1% drop in the quantity demanded.

10.
Explain why the availability of direct or indirect substitutes affects the elasticity of demand, and in what way.

11.
Explain why the more specifically defined the item, the more elastic will be its demand.

12.
Explain why another factor that affects the own-price elasticity of demand is the buyer's prior commitments.

13.
Explain how the cost relative to the benefit from searching for better prices affects the own-price elasticity of demand (buyers have limited time so they focus on items that account for relatively larger expenditures).

14.
Describe why the balance between the cost and the benefit of economizing also depends on a possible split between the person who incurs the cost of economizing and the person who benefits.

15.
Distinguish between the own-price elasticity of demand and the slope of a demand curve.

16.
Explain why, generally, whether the demand curve is a straight line or curved, the own-price elasticity can vary with changes in the price of the item.

17.
Note that the own-price elasticity can also vary with changes in any of the other factors that affect demand.

18.
Generalize that the steeper is the demand curve, the less elastic is demand, and vice versa.

19.
Infer that a seller can forecast the effect of price changes on sales and revenue given the own-price elasticity of demand.

20.
Generalize that if demand is price elastic, a small price increase will reduce expenditures while a small price reduction will increase expenditure.

22.
Explain why if demand is price inelastic, a seller can increase profit by raising price.

23.
Describe why it is in the best interest of a seller to raise the price until the demand becomes price elastic.

24.
Defend why, generally, the error in a forecast based on the own-price elasticity will be larger for larger changes in the price and the other factors that affect demand.

25.
Define income elasticity of demand as the percentage by which the demand will change if the buyer's income rises by 1%.

26.
Calculate income elasticity using the arc or point approach.

27.
Describe the similarities of the properties between the own-price elasticity and income elasticity, but note a difference in that income elasticity can be a positive number.

28.
Indicate that income elasticity can range from negative infinity to positive infinity.

29.
Explain why the demand for necessities tends to be relatively less income elastic than the demand for discretionary items.

30.
Interpret the demand for an item as being income elastic if a 1% income increase causes more than a 1% change in demand; and income inelastic if a 1% income increase causes less than a 1% change in demand.

31.
Infer that a major difference between income and some of the other variables that affect demand such as price and advertising is that, generally, sellers have no control over buyer's income.

32.
Define the cross-price elasticity of demand as the percentage by which the demand will change if the price of another item rises by 1%; and be able to calculate the cross-price elasticity of demand.

33.
Distinguish substitutes from complements by looking at the sign of the cross-price elasticity of demand coefficient---substitutes give rise to a positive sign while complements have a negative sign.

34.
Generalize that the more two items are substitutes, the higher their cross-price elasticity will be.

35.
Define the advertising elasticity of demand as the percentage by which the demand will change if the seller's advertising expenditure rises by 1%; and be able to calculate advertising elasticity.

36.
Explain why the advertising elasticity of the demand faced by an individual seller tends to be larger than the advertising elasticity of the market demand.

37.
Predict the percentage change in demand due to changes in multiple factors by simply summing the percentage changes due to each separate factor.

38.
Recall that another factor that affects all elasticities is the time available for buyers to adjust.

39.
Define the short run for the buyer as the time horizon within which a buyer cannot adjust at least one item of consumption or usage.

40.
Define the long run for the buyer as the time horizon long enough to adjust all items of consumption or usage.

41.
Generalize that for nondurable items, the longer the time that buyers have to adjust, the bigger will be the response to a price change, and therefore the relatively more elastic the demand in the long run.

42.
Generalize that for durable items, the difference between short- and long-run elasticities of demand depends on a balance between the need for time to adjust and the replacement frequency effect.

43.
Deduce that just as short-run elasticities can be used to forecast the effect of multiple (short-run) changes in the factors that affect demand, we can also apply the same method to forecast the effect of long-run changes, using long-run elasticities in place of short-run elasticities.

44.
Define a time series as a record of changes over time in one market.

45. Define a cross section as a record of data at one time over several markets.

46. Define a dependent variable as the variable whose changes are to be explained.

47. Define an independent variable as a factor affecting the dependent variable.

48. Define multiple regression as a statistical technique to estimate the separate effect of each independent variable on the dependent variable.

49. Generally interpret multiple regression results.

ANSWERS TO PROGRESS CHECKS
3A.
The residential demand for water is relatively less elastic than the industrial demand.

3B.
The demand curve is a straight line. At a price of $11,000, the quantity demanded would be 14,000 while at a price of $12,000, the quantity demanded would be 12,000. Accordingly, the proportionate change in the quantity demanded is -2,000/13,000, and the proportionate change in the price is 1,000/11,500.  Hence, by the arc approach, the own-price elasticity of demand is -1.77.

3C.
The demand for liquor is relatively more income elastic than the demand for cigarettes.

3D.
For a durable, the short-run demand could be more or less elastic than the long-run demand.

3E.
The advertising elasticity of demand is 0.03 x 446.67/88.93 = 0.15.

ANSWERS TO REVIEW QUESTIONS
1. Many business travelers are traveling at the expense of others, so they spend less effort in economizing on price.  Also, business travel is less discretionary and more of a necessity than leisure travel.

2. The person who decides on the service (doctor/patient) may be separate from the person who pays (medical insurer/health maintenance organization).  Hence, the person who decides on the service spends little effort in economizing on price.  

3. It is the percentage change in the quantity demanded divided by the percentage change in price.  The percentage change in the quantity demanded is the change in quantity demanded divided by the average quantity demanded, and hence has no units.  The percentage change in the price is the change in price divided by the average price, and hence has no units.  The own-price elasticity is negative because a price increase leads to a decrease in the quantity demanded.

4. [omitted]

5. Expenditure would rise.

6. [omitted]

7. (a) True; (b) True.

8. Complements.

9. The elasticity with respect to changes in the price of Ferragamo shoes would be a smaller number.

10. The increase in quantity demanded would be 1.3 x 5 = 6.5%.

11. Advertising by one product brand will draw customers from customers of other brands as well as increase the demand for beer in general.  Advertising of beer in general can only increase the market demand.

12. More elastic in the long run.

13. For a nondurable item, demand takes time to adjust, hence the long-run demand is more elastic than the short-run demand.  For a durable item, there is a countervailing effect:  in response to changes in price or income, buyers adjust their replacement times and these adjustments cause larger changes in short-run demand than long-run demand.

14. By minimizing the sum of the squares of residuals, the method aims to minimize both instances of the predicted value exceeding the actual value of the dependent variable, and instances of the predicted value falling short of the actual value of the dependent variable.  A method that minimized just the sum of the residuals would ignore instances of the predicted value falling short of the actual value of the dependent variable.  

15. A cross section records all the data at one time, while a time series records changes over time. 

ANSWERS TO DISCUSSION QUESTIONS
1. In April 2000, Dow Jones re-launched the Asian Wall Street Journal with substantial price cuts.  In Hong Kong, the cover price was reduced by 40% from HK$15 to HK$9, while the subscription price was reduced by 10% from HK$2,550 to HK$2,298.  Management kept advertising rates unchanged.  Suppose that, prior to the re-launch, the newspaper sold 1,800 single copies (through newsstands) per day and that annual advertising revenue was HK$3,860 per copy.

a. Assuming that the newspaper published on 250 days a year, calculate its annual circulation revenue from single-copy sales before the re-launch.

b. Calculate the annual advertising revenue from single-copy sales. 

c. Suppose that, after the re-launch and price cut, the sales of single copies rises to N thousands per day.  Calculate the new annual circulation and advertising revenues from single-copy sales.

d. What must be the own-price elasticity of demand for the re-launch to break even just in terms of revenue?

Answer:

(a) $6.75 million.

(b) $6.948 million.

(c) New circulation revenue = $9 x 0.25N = $2.25N million.   New advertising revenue = $3.86N million.

(d) For breakeven in terms of revenue, the Journal needs 6.75 + 6.948 = (2.25 + 3.86)N or N = 2.242, that is, the new single-copy sales must be at least 2242 per day.  This represents a (2242-1800)/2021 x 100 = 21.9% increase in quantity demanded.  The percentage price change was (9 – 15)/12 x 100 =       -50%.  Accordingly, using the arc approach, the required own-price elasticity of demand was 21.9/50 =   -0.438.

2. A study of the demand for water among commercial users such as apartment buildings, hotels, and offices reported that the own-price elasticity was -0.36, the elasticity with respect to the number of commercial establishments was 0.99, and the elasticity with respect to the average summer temperature was 0.02  (Williams and Suh, 1986).

a. Intuitively, would an increase in the number of commercial establishments increase or reduce the demand for water?  Is the estimated elasticity consistent with your explanation?

b. Intuitively, would a rise in the average summer temperature increase or reduce the demand for water?  Is the estimated elasticity consistent with your explanation?

c. By considering the own-price elasticity of demand, explain how the water company could increase its profit. 

Answer:

(a) It would increase the demand for water. This is consistent with a positive valued elasticity of 0.99.

(b) It would increase the demand for water. This is consistent with a positive elasticity of 0.02.

(c) The own-price elasticity of demand is inelastic, hence an increase in price will increase total revenue.

3. A study of the demand for gasoline at Boston-area service stations reported that the elasticity with respect to price (combining the pure price effect with the effect on waiting times) was -3.3, the elasticity with respect to station fueling capacity was 0.7, and the elasticity with respect to the average price at nearby stations was 1.2 (Png & Reitman, 1984).

a. Explain why the elasticity with respect to the average price at nearby stations is a positive number.

b. Amy’s station is the only competitor to Al’s.  Al's station has 3% more fueling capacity. Originally, both stations charged the same price.  Then Amy reduced her price by 2%.   What will be the difference in quantity demanded between the two stations? 

c. If Amy raises capacity from 6 to 7 fueling places, by how much could she increase price without affecting sales?

Answer:

(a) Because they are substitutes---an increase in the price at nearby stations (e.g. by 1%) will raise the quantity demanded at the service station under consideration (e.g. by 1.2 %).

(b) Al's station has 3% greater fueling capacity. This implies that the quantity demanded at Al's station will be 3 x 0.7 = 2.1% greater.  Amy’s price is 2% lower, hence her quantity demanded will be 2 x 1.2% = 2.4% greater.  The combined effect implies that Al's station will have 0.3% less quantity demanded than Amy's station.

(c) Amy’s fueling capacity increases by 1/6 or 16.67%.  This would raise her quantity demanded by 16.67 x 0.7 = 11.669%.  Suppose that she can raise price by X% without affecting sales.  This would reduce quantity demanded by X x 3.3 = 3.3X%.  Hence, we need 11.669 = 3.3X, which implies that X = 3.5.

4. Electric power producers have a choice of several fuels including oil, natural gas, coal, and uranium.  Once an electric power plant has been built, however, the scope to switch fuels may be very limited.  Since power plants last for thirty years or more, producers must consider the relative prices of the alternative fuels well into the future when choosing generating plant.  

a. Do you expect the cross-price elasticity between the demand for oil-fired power plants and the price of oil to be positive or negative?

b. Will the cross-price elasticity between the demand for oil-fired power plants and the price of coal be positive or negative?

c. Compare the short with the long-run own-price elasticity of the demand for oil-fired power plants.

Answer:

(a) Negative, because an increase in the price of oil will decrease the demand for oil-fired power plants.

(b) Positive, because an increase in the price of coal will increase the demand for oil-fired power plants.

(c) The demand for oil-fired power plants will be more elastic in the long run because there is more time for power producers to adjust to input prices, and specifically, to switch between plants fueled by oil and other types of generating plant.

5. Suppose that, at the current gasoline price of $1.50 per gallon and average household income of $100,000 a year, the quantity demanded is 200 million gallons a week.  If the price were increased to $1.68, the quantity demanded would fall to 158.7 million gallons a week.  If the household income were increased to $110,500 a year, the quantity demanded would rise to 208 million gallons a week.  

a. Calculate the own-price elasticity of demand.

b. Calculate the income elasticity of demand.  

c. According to these estimates, is gasoline a normal or inferior product?

Answer:

(a) Percentage change in quantity demanded = (158.7 – 200)/179.35 x 100 =    -23.0%.  Percentage change in price = (1.68 – 1.50)/1.59 x 100 = 11.3%.  Hence, by the arc approach, the own-price elasticity of demand = -2.0.

(b) Percentage change in quantity demanded = (208 – 200)/204 x 100 = 3.9%.  Percentage change in income = (110500 – 100000)/105250 x 100 = 10.0%. Hence, by the arc approach, the income elasticity of demand = 3.9.

(c) Gasoline is a normal product. 

6. Drugs that are not covered by patent can be freely manufactured by anyone.  By contrast, the production and sale of patented drugs is tightly controlled.  A study of the demand for antihypertensive drugs reported that the advertising elasticity of demand was around 0.26 for all drugs, and 0.24 for those covered by patents.  For all antihypertensive drugs, the own price elasticity was about -2.0 without advertising, and about -1.6 in the long run with advertising. 

a. Consider a 5% increase in advertising expenditure.  By how much would the demand for a patented drug rise?  What about the demand for a drug not covered by patent?

b. Why is the demand for patented drugs less responsive to advertising than the demand for drugs not covered by patent?

c. Suppose that a drug manufacturer were to increase advertising.  Explain why it should also raise the price of its drugs.

Answer:

(a) The demand for a patented drug would rise by 5 x 0.24 = 1.2%.  The demand for a patented drug would rise by 5 x 0.26 = 1.3%.

(b) There are fewer substitutes for drugs covered by patents, hence the demand for these drugs is less elastic with respect to advertising.

(c) The increase in advertising would also cause the demand to become less elastic, hence the manufacturer should raise the price.

7. Table 3.6 presents the short and long-run elasticities of the demand for automobiles in the United States.  Suppose that the price of cars rises by 5%, while per capita income rises by 3%.  What will be the effect on purchases of cars in the (a) short run, and (b) long run?

Answer:

(a) Short run: 5 x (-.2) + 3 x 3 = -1 + 9 = 8% increase in the quantity demanded.

(b) Long run: 5 x (-.5) + 3 x 1.4 = -2.5 + 4.2 = 1.7% increase in the quantity demanded.

8. According to a study of U.S. cigarette sales between 1955 and 1985, when the price of cigarettes was 1% higher, consumption would be 0.4% lower in the short run and 0.75% lower in the long run (Becker et al., 1994)

a. Calculate the short-and long-run own-price elasticities of the demand for cigarettes. 

b. Is demand more or less elastic in the long run than in the short run?  Explain your answer.  

c. If the government were to impose a tax that raised the price of cigarettes by 5 percent, would total consumer expenditure on cigarettes rise or fall in the short run?  What about in the long run? 

Answer:

(a) Short run:
Percentage change in quantity demanded / percentage change in price = -0.4/1 = -0.4.  Long run: Percentage change in quantity demanded / percentage change in price = -0.75/1 = -0.75.

(b) Demand is more elastic (less inelastic) in the long run.  Over the long run, a higher price for cigarettes will reduce the quantity demanded by a greater amount than in the short run, because, the long-run change will dissuade new people from starting to smoke.

(c) Total consumer expenditures on cigarettes will rise in both the short run and the long run (but less so in the long run). This is because the demand for cigarettes is inelastic in both the short run and the long run.

9. This question applies the analysis presented in the section on estimating elasticities. Suppose that the government has just announced a revision to the data in Table 3.8.  The new data increases the number of cars in markets 11-15 by 10%.  All other data remain valid.

a. Use multiple regression to estimate the demand with: (i) the original data, and (ii) the revised data.  

b. Calculate the new estimates for the elasticities with respect to price, number of cars, and advertising expenditure at the average values of quantity, price, number of cars, and advertising expenditure.

Answer:

(a) With new data:

Variable
Coefficient
t-statistic

Constant
71.2
8.50

Price
-0.46
-2.83

Number of cars
0.31
0.91

Advertising expenditure
0.03
2.61

Avg competing price
0.44
2.56

R square = 0.63



(b) 

Elasticity with respect to


Price
-0.46 x (32.2/88.93) = -0.17

Number of cars
0.31 x (25.71/88.93) = 0.09

Advertising expenditure
0.03 x (446.67/88.93) = 0.15

10. An Australian telecommunications carrier wants to estimate the own-price elasticity of the demand for international calls to the United States.  It has collected annual records of international calls and prices.  In each of the following groups, choose the one factor that you would also consider in the regression equation.  Explain your reasoning. 

a. Consumer characteristics: (i) average per capita income, (ii) average age.

b. Complements: (i) number of telephone lines, (ii) number of mobile telephone subscribers.

c. Prices of related items: (i) price of electricity, (ii) postage rate from Australia to the United States.

Answer:

(a) The average per capita income accounts for a larger part of the variation in the quantity demanded of international calls than the average age.

(b) The number of fixed lines accounts for a larger part of the variation in the quantity demanded of international calls than the number of mobile subscribers.

(c) The postage rate accounts for a larger part of the variation in the quantity demanded of international calls than the price of electricity.

11. This question applies techniques introduced in the math supplement to Chapter 2.  Suppose that Moonshine Car Rentals faces a demand represented by the equation, D = 30 - p + 0.4Y, where D is the quantity demanded in rentals a month, p is the price in dollars per rental, and Y is the average consumer's income in thousands of dollars a year.  Use the arc approach in the following calculations. 

a. Suppose that income, Y = 100, and Moonshine raises the price from p = 30 to p = 35.  Calculate the own-price elasticity of demand.

b. Suppose that income, Y = 110, and Moonshine raises the price from p = 30 to p = 35.  Calculate the own-price elasticity of demand.

c. Suppose that the price, p = 30, and that income rises from Y = 100 to Y = 110.  Calculate the income elasticity of demand.

d. Suppose that the price, p = 35, and that income rises from Y = 100 to Y = 110.  Calculate the income elasticity of demand.

Answer:

(a) Own-price elasticity = -0.867.  The explanation is: D  = 30 - p + 0.4 x 100  = 70 – p.  Hence, when p = 30, D = 70 - 30 = 40, and when p = 35, D = 70 - 35 = 35. Therefore, the own-price elasticity = (% change in Q)/(% change in P) = [(35 - 40)/(75/2)]/[(35 - 30)/(65/2)] = -0.867.

(b) Own-price elasticity = -0.783.  The explanation is: D = 30 - p + 0.4 x 110 = 74 – p.  Hence, when p = 30, D = 74 - 30 = 44, and when p = 35, D = 74 - 35 = 39.  Therefore, the own-price elasticity = (% change in Q)/(% change in P) = [(39 - 44)/(83/2)]/[(35 - 30)/(65/2)] = -0.783.

(c) Income elasticity = 1.  The explanation is:
D = 30 - 30 + 0.4 x Y = 0.4Y.  When Y = 100, D = 0.4 x 100 = 40, and when Y = 110, 
 D = 0.4 x 110 = 44.  Therefore, the income elasticity = (% change in Q)/(% change in Income) = [(44 - 40)/(84/2)]/[(110 - 100)/(210/2)] = 1.

(d) Income elasticity = 1.135.  The explanation is: D = 30 - 35 + 0.4 x Y = -5 + 0.4Y.  When Y = 100, D = -5 + 0.4(100) = 35, and when Y = 110, D = -5 + 0.4(110) = 39.  Therefore, the income elasticity = (% change in Q)/(% change in Income) = [(39 - 35)/(74/2)]/[(110 - 100)/(210/2)] = 1.135.
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