Chapter5

Demand and Elasticity

IMPORTANT TERMS AND CONCEPTS

(Price) Elasticity of Demand
Elastic, Inelastic, and Unit-Elastic Demand Curves
Income Elasticity of Demand
Complements
Substitutes
Cross Elasticity of Demand
Shift in a Demand Curve
Learning Objectives

After completing this chapter, you should be able to:


compute the elasticity of demand, given data from a demand curve.


describe how various factors affect the elasticity of demand.


explain why the price elasticity of demand is a better measure of the price sensitivity of demand than the slope of the demand curve.


explain how the impact of a change in price on total revenue and consumer expenditures depends on the price elasticity of demand.


explain how the concept of cross elasticity of demand relates to the concepts of substitutes and complements.


explain how factors other than price can affect the quantity demanded.

 CHAPTER REVIEW

The material in this chapter offers an intensive look at demand curves. Demand curves provide important information for analyzing business decisions, market structures, and public policies.

An important property of demand curves is the responsiveness of demand to a change in price. If a firm raises its price, how big a sales drop is likely? If a firm lowers its price, how large an increase in sales will there be?

To avoid problems with changing units, economists find it useful to measure these changes as percentages. If, for a given change in price, we divide the percentage change in the quantity demanded by the percentage change in the price producing the change in quantity and ignore the negative sign, we have just computed the price ___________________ of _________________. Remember, this calculation ignores minus signs and uses the average price and quantity to compute percentage changes.

It is useful to know the elasticity properties of certain, special types of demand curves. If the demand curve is truly a vertical line, then there is no change in the quantity demanded following any change in price, and the elasticity of demand is _____________. (No demand curve is likely to be vertical for all prices, but it may be for some.) The other extreme is a perfectly horizontal demand curve where a small change in price produces a very large change in the quantity demanded. Such a demand curve implies that if price declines, even just a little, the quantity demanded will be infinite, while if the price rises, even a little, the quantity demanded will fall to zero. In this case, a very small percentage change in price produces a very large percentage change in the quantity demanded, and the price elasticity of demand is, in the limit, _________________. The price elasticity of demand along a negatively sloped straight-line demand curve (is constant/changes). One of the Basic Exercises illustrates just this point.

A demand curve with a price elasticity of demand greater than 1.0 is commonly called __________________ while a demand curve with a price elasticity of demand less than 1.0 is called _____________________. If the price elasticity of demand is exactly 1.0, the demand curve is said to be a ____________ _____________ demand curve.

Some simple arithmetic, not economics, can show the connection between the price elasticity of demand and the change in total consumer expenditure (or, equivalently, the change in sales revenue) following a change in price. We know that total expenditures or revenues are simply price times quantity, or

Consumer expenditures = Sales revenues = PQ.

A decrease in price will increase quantity as we move along a given demand curve. Whether total revenue increases clearly depends on whether the increase in quantity is big enough to outweigh the decline in price. (Remember the old saying: “We lose a little on each sale but make it up on volume.”)

Again, it is mathematics, not economics, that tells us the percentage change in total expenditures or revenue is equal to the sum of the percentage change in price and the percentage change in quantity.1
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Remember that as we move along a given demand curve, a positive change in price will lead to a negative change in quantity, and vice versa.

If the absolute value of the percentage change in quantity is equal to the absolute value of the percentage change in price, then total revenue (will/will not) change following a change in price. In this case, the price elasticity of demand is equal to _______________.

When the elasticity of demand is greater than 1, the absolute value of the percentage change in quantity will be (greater/less) than the percentage change in price. In this case, an increase in price that reduces the quantity demanded will (decrease/increase) total revenue, and a reduction in price that increases the quantity demanded will (decrease/increase) total revenue. Opposite conclusions apply when the price elasticity of demand is less than 1.0. In this case, the percentage change in quantity will be (greater/less) than the percentage change in price. An increase in price that reduces the quantity demanded will (decrease/increase) total revenue, and a reduction in price that increases the quantity demanded will (decrease/increase) total revenue.

The price elasticity of demand refers to the impact on the quantity demanded of a change in a commodity’s price. A related elasticity concept compares the change in the quantity demanded of one good with a change in the price of another good. This quotient is called the ____________ elasticity of demand. In this case we must keep track of any negative signs.

Some goods, such as knives and forks, film and cameras, are usually demanded together. Such pairs are called _____________________ and are likely to have a (positive/negative) cross elasticity of demand. For example a decline in the price of cameras is likely to (decrease/increase) the demand for film. That is, following a decline in the price of cameras, the demand curve for film will likely shift to the (left/right).

Other goods, such as different brands of toothpaste, are probably close ________________________ and are likely to have a __________________ cross elasticity of demand. What is the likely impact of a change in the price of Crest toothpaste on the demand for Colgate ? A decrease in the price of Crest toothpaste would likely (decrease/increase) the demand for Colgate toothpaste. Alternatively, one could say that a decrease in the price of Crest will likely shift the Colgate demand curve to the (left/right).

The price of a commodity is not the only variable influencing demand. Changes in other factors, say, advertising, consumers’ income, tastes, and, as we just saw, the price of a close substitute or complement, will mean a (shift in/movement along) a demand curve drawn against price. Finally, remember that a demand curve refers only to a particular period of time.

1This result is strictly true only for very small changes in P and Q. Total revenue always equals P ( Q, but this simple way of calculating the percentage change in total revenue is only true for small changes.

Important Terms and Concepts Quiz

Choose the best definition for each of the following terms.

1.
_____ Price elasticity of demand


2.
_____ Elastic demand curve


3.
_____ Inelastic demand curve


4.
_____ Unit-elastic demand curve

5. _____ Income elasticity of demand

6.
_____ Complements


7.
_____ Substitutes


8.
_____ Cross elasticity of demand


9.
_____ Shift in demand curve.


a.
Ratio of percent change in quantity demanded of one product to the percent change in the price of another.


b.
A change in price leads to a less than proportionate change in quantity demanded.


c.
Good for which an increase in price leads to higher demand.


d.
An increase in price of one good decreases the demand for the other.


e.
A change in price leads to a more than proportionate change in quantity demanded.


f.
Ratio of percent change in quantity demanded to percent change in price.


g.
A change in price accompanied by an equal proportionate change in quantity demanded.


h.
An increase in the price of one good increases the demand for the other.


i.
Change in the quantity demanded due to a change in any determinant of demand except price.

j.
Ratio of percentage change in quantity demanded to percentage change in income.
Basic Exercises

These exercises offer practice in calculating and interpreting price elasticities of demand.

1.
The Price Elasticity of Demand


a.
Table 5-1 has data on possible prices and the associated demand for schmoos and gizmos. Use these data to plot the demand curves in Figures 5-1 and 5-2. Looking at these demand curves, which curve looks more elastic? More inelastic?


b.
Use the data in Table 5-1 to calculate the elasticity of demand for schmoos for a change in price from $60 to $50.2 It is ____________________.


c.
Now calculate the elasticity of demand for gizmos for a change in price from $1 to 50 cents. It is__________________________________.


d.
For these changes, which demand curve is more elastic? In fact, if you look closely at the underlying data for both curves—for example, by computing the total revenue—you will see that for both curves the elasticity of demand is ___________________.

2Remember to use the average of the two prices or quantities when computing each percentage change. For example, compute the elasticity of demand when the price changes from $60 to $50 as [40/220]/[10/55].

2.
The Price Elasticity of Straight-Line Demand Curves

Complete Table 5-2 to compute the elasticity of demand for each change in price. Plot this demand curve in Figure 5-3. It is a (curved/straight) line.


a.
Using the data in Table 5-2, compute the elasticity of demand for each change in price.3 What general conclusion can you draw about the elasticity of demand along a straight-line demand curve? The elasticity of demand (increases/decreases) as one moves down and to the right along a straight-line demand curve.


b.
Use the same data to compute total revenue for each price-quantity pair in Table 5-2. Compare the change in total revenue to the elasticity of demand. What conclusion can you draw about this relationship?

3Remember to use the average of the two prices or quantities when computing each percentage change. For a change in price from $40 to $36, compute the elasticity of demand as (3,000/16,500)/(4/38).

Self-Tests for Understanding
Test A

Circle the most appropriate answer.

1.
Looking just at the demand curve, the price responsiveness of demand is given by the


a.
Y-intercept.


b.
slope of the demand curve.


c.
slope of a ray from the origin to a point on the demand curve.


d.
product of price times quantity.

2.
If when price increases the quantity demanded declines, we know that


a.
the demand curve has a negative slope.


b.
the price elasticity of demand is less than 1.0.


c.
total sales revenue will increase.


d.
total sales revenue will decrease.

3.
The price elasticity of demand is defined as the __________ change in the quantity demanded divided by the ____________ change in price.


a.
percentage; absolute


b.
absolute; absolute


c.
percentage; percentage


d.
absolute; percentage

4.
If the price elasticity of demand is less than 1.0, then for a 10 percent change in price the quantity demanded will change by


a.
less than 10 percent.


b.
exactly 10 percent.


c.
more than 10 percent.


d.
There is not enough information.

5.
If the units in which the quantity demanded is measured are changed, say from pounds to ounces, then the price elasticity of demand will


a.
decrease.


b.
increase.


c.
be unaffected.


d.
increase by a factor of 16.

6.
If a 10 percent price increase leads to a 12 percent decline in the quantity demanded, the price elasticity of demand is


a.
(10/12) = .83.


b.
(12/10) = 1.2.


c.
(12 – 10) = 2.


d.
(12 + 10) = 22.

7.
If the elasticity of demand is equal to 1.0, then a change in price leads to


a.
no change in the quantity demanded.


b.
a reduction in total revenue.


c.
a shift in the demand curve.


d.
(ignoring any negative signs) an equal, proportionate change in the quantity demanded.

8.
If the elasticity of demand is greater than 1.0, a reduction in price will


a.
decrease total sales revenue.


b.
leave total sales revenue unchanged.


c.
increase total sales revenue.


d.
lead to a reduction in the quantity demanded.

9.
Sales revenue will not change following an increase in price if the


a.
price elasticity of demand is equal to 1.0.


b.
demand curve is a straight line.


c.
cross elasticity of demand is positive.


d.
quantity demanded doesn’t change.

10.
If the demand for apples is inelastic, apple producers could increase total revenue by


a.
decreasing price.


b.
increasing price.


c.
Changing price will not affect total revenue.

11.
If a 20 percent decrease in the price of long-distance phone calls leads to a 35 percent increase in the quantity of calls demanded, we can conclude that the demand for phone calls is


a.
elastic.


b.
inelastic.


c.
unit elastic.

12.
From the data given above, what would happen to total revenue following a 20 percent decrease in the price of long-distance phone calls? It would


a.
decrease.


b.
increase.


c.
remain the same.

13.
Angelita manufactures artificial valves used in open-heart surgery. She is contemplating increasing prices. Total revenue will decrease unless the demand for valves is


a.
elastic.


b.
inelastic.


c.
unit elastic.

14.
Goods that are usually used together are said to be


a.
complements.


b.
inelastic.


c.
spin-offs.


d.
substitutes.

15.
If goods are substitutes, then the cross elasticity of demand is likely to be


a.
equal to 1.0.


b.
negative.


c.
positive.


d.
zero.

16.
The cross elasticity of demand between frozen pizza and home-delivered pizza would be computed as the percentage change in the quantity of frozen pizza demanded divided by the


a.
percentage change in the price of frozen pizza.


b.
percentage change in the quantity of home-delivery pizza demanded.


c.
percentage change in the price of home-delivery pizza.


d.
change in the price of mozzarella cheese.

17.
Following an increase in the price of schmoos, if the quantity demanded of gizmos declined, we would conclude that


a.
the demand for gizmos is inelastic.


b.
gizmos and schmoos are substitutes.


c.
gizmos and schmoos are complements.


d.
schmoos are likely to be a luxury good.

18.
If the cross elasticity of demand between two goods is negative, we would conclude that the two goods are


a.
substitutes.


b.
complements.


c.
necessities.


d.
both likely to have inelastic demand curves.

19.
If skis and boots are complements, then which one of the following statements is false?


a.
A reduction in the price of skis is likely to increase the sales of boots.


b.
Revenue from ski sales will increase following a reduction in the price of ski boots.


c.
An increase in the price of boots will likely reduce the sales of skis.


d.
The cross elasticity of demand between skis and boots will likely be positive.

20.
The income elasticity of demand is measured as the percentage change in


a.
price divided by the percentage change in income.


b.
the quantity demanded divided by the percentage change in income that changes demand.


c.
income divided by the change in demand.


d.
income divided by the percentage change in price.

Test B

Circle T or F for true or false.

T
F
1.
The price elasticity of demand is defined as the change in quantity divided by the change in price.

T
F
2.
The elasticity of demand will be the same at all points along a straight-line demand curve.

T
F
3.
A vertical demand curve would have a price elasticity of zero.

T
F
4.
A demand curve is elastic if, following a decrease in price, the quantity demanded increases.

T
F
5.
If demand is inelastic, an increase in price will actually increase the quantity demanded.

T
F
6.
If the demand for airplane travel is elastic, then a reduction in the price of airline tickets will increase total expenditures on airplane trips.

T
F
7.
If two goods are substitutes, then an increase in the price of one good is likely to reduce the demand for the other good.

T
F
8.
The cross elasticity of demand between complements is normally negative.

T
F
9.
If sales of Whoppers at Burger King increase following an increase in the price of Big Macs at McDonald’s, we can conclude that Whoppers and Big Macs are complements.

T
F
10.
The price elasticity of demand for Chevrolets is likely to be greater than that for cars as a whole.

T
F
11.
A demand curve will shift to the left following an increase in price of a close complement.

T
F
12.
An increase in consumer income will shift the demand curve for most goods to the left.

T
F
13.
The income elasticity of demand is defined as the percentage change in income divided by the percentage change in price.

T
F
14.
Plotting price and quantity for a period of months or years is a good way to estimate a demand curve.

Appendix: Statistical Analysis of Demand Relationships

Basic Exercises

Completing these exercises should help underscore the necessity and difficulty of distinguishing between a demand curve and observations on price and quantity that are determined by the intersection of demand and supply curves.

1.
Consider the data on the consumption and prices of fresh apples for the period 1980 to 1998 in Table 5-3. Plot these data on piece of graph paper. What does this graph say about the demand for apples? Why?

2.
Assume that the demand for handheld calculators depends on consumer income and price as follows:


QD = –110 + 0.2Y – 5P

where



QD = quantity demanded (thousands),



Y = consumer income (millions), and



P = price (dollars).


Supply is assumed to be determined as follows:


QS  = 50 + 15P

where QS = quantity supplied (thousands).


a.
Compute the equilibrium price and quantity for 1999, 2000, and 2001, given that consumer income was as follows:


Year
Consumer Income


1999
$3,000


2000
3,100


2001
3,200



Plot these price–quantity pairs for each year on a two-variable diagram. Are these points a good estimate of the demand curve? Why or why not?


b.
Assume now that the supply curve for calculators shifts each year in response to technical advances in the production process. To capture these technical advances, we need a new supply curve for each year as follows:



1999
QS  = 50 + 15P


2000
QS = 100 + 15P


2001
QS = 300 + 15P


Compute and plot equilibrium price and quantity for each year. (Remember to include the effect of the change in consumer income in the demand curve.) Are these points a good estimate of the demand curve? Why or why not?
ECONOMICS IN ACTION

1.
Howard Grant operates a movie theater in New Jersey, just across the Hudson River from New York. He used to show the most recently released movies at a ticket price of $6.50. He was especially discouraged when attendance dropped to 212 people over a full weekend. He then changed the format of his theater to show still current but previously released movies, and he reduced his ticket price to $1. Weekend attendance jumped to 3,782 people. (The New York Times, March 20, 1992.)


a.
Using the numbers above, what is the elasticity of demand for movies at Mr. Grant’s theater?


b.
What is likely to happen to Mr. Grant’s attendance if other theaters adopt his format and lower their prices?

2.
In the late spring of 1992, Northwest Airlines offered a promotional fare advertised as parents fly free with children. The program cut airline fares in half for family travel. American Airlines, which had tried earlier, but unsuccessfully, to reduce the number of special promotional airfares, responded by halving all fares purchased seven days in advance. To avoid the anger of passengers who had bought tickets earlier, the airlines agreed that these passengers could reticket at the new, lower fares. Not surprisingly, airlines and travel agents were swamped with calls. At one point, new bookings were so heavy that some airline executives were reported saying that total sales revenue might not drop “because of the extraordinary high response.” (The New York Times, June 2, 1992.)


a.
What would the price elasticity of demand for air travel have to be if these airline executives were correct?


b.
How would we know whether the reduction in ticket prices did double the demand for air travel? Consider the following. In the summer of 1991, June through September, travel on domestic airlines totaled 120 billion passenger miles. In 1992, summer travel totaled 134.5 billion passenger miles. Discuss the relevance of this information for an evaluation of the impact of the reduction in airfares.

3.
In December 2001, Leonard Riggio, Chairman of Barnes and Noble, argued that publishers should rethink book pricing. Mr. Riggio was quoted as saying “publishers and retailers would both make more money if books cost less.” (New York Times, December 16, 2001.) Paul Ingram, a bookstore owner in Iowa City, Iowa, agreed. He was quoted as saying, “. . . they would sell more books and make more money if they lowered the prices.”


a.
What must be true about the elasticity of demand for books if Mr. Riggio and Mr. Ingram are correct?

Study Questions
1.
Why is elasticity measured as the ratio of percentage changes and not just as the ratio of the change in quantity demanded to the change in price?

2.
What is the logic behind the statement that the demand for narrowly defined commodities, for example a particular brand of clothing, is more elastic than the demand for broadly defined commodities, that is, all clothing?

3.
Which is likely to be larger and why—the price elasticity of demand for luxuries or the price elasticity of demand for necessities?

4.
What is meant by the terms “perfectly elastic” and “perfectly inelastic”? What do these demand curves look like and why?

5.
How does the elasticity of demand help determine whether a change in price will raise or lower total sales revenue?

6.
If a government is interested in increasing revenue, will it want to impose or raise sales taxes on goods with a high or low price elasticity of demand? Why?

7.
What is the cross elasticity of demand and how does its numerical value help to determine whether goods are complements or substitutes?

8. Consider the demand for pretzels. Why does the change in the price of a complement, say, beer, or the change in the price of a close substitute, say, potato chips, lead to shifts in the demand curve for pretzels rather than a movement along the curve? What exactly is the nature of the shifts?

