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Elasticity

Chapter objectives:
1. Define the concept of elasticity.

2. Define price elasticity of demand. Interpret the terms elastic, inelastic, and unitary elasticity in the context of price elasticity of demand. Use the “percentage change” formula to measure price elasticity of demand.

3.
Use the midpoint formula to measure price elasticity of demand.

4.
Predict the effect on total revenue of a price change, given the elasticity of demand. Apply the total revenue test.

5.
List the three determinants of price elasticity of demand and explain their effects.

6.
Distinguish between and calculate cross-price elasticity of demand and income elasticity of demand.

7.
Calculate and interpret elasticity values for the price elasticity of supply.

Brain Teaser I: The textbook discusses the effects of a price floor such as the minimum wage in Chapter 4.  If there is a minimum wage hike, do you think the income of minimum wage workers will increase or decrease?  What does this tell you about the wage elasticity of labor demand for minimum wage workers?

Brain Teaser II: Here are real-world price (i.e., salary) elasticities of supply for some occupations.  First, can you decide which occupation goes with which salary?  (Hint:  Try ranking them.)

Child-care labor
–0.30
Young female physicians
0.00
Young male physicians
0.20
Primary-care physicians
0.50
Medical specialists
2.00
	


	Objective 1:
Define the concept of elasticity.




For “elasticity” read “responsiveness.” The elasticity measures that are developed in this chapter are intended to quantify relationships you first met in Chapter 3.  We know that quantity demanded decreases as price increases—that’s the law of demand.  Price elasticity of demand allows us to measure how much quantity demanded changes (how responsive we are) when price changes.  We know that, as income increases, the demand for a good will increase or decrease (depending on whether it’s normal or inferior).  Income elasticity of demand allows us to measure how much demand will change and in which direction.  We know that a change in the price one good will increase or decrease the demand for a related good (depending on whether they are substitutes or complements).  Cross-price elasticity of demand quantifies the relationship.

Boiled down, elasticity quantifies the response of one variable to a change on another variable. The concept is not limited to demand; it is a general concept. 


LEARNING TIP: The best way to understand “elasticity” is to equate the term with “responsiveness.” Select a good for which demand is fairly insensitive to price changes (prescription drugs, gasoline, college tuition) and one for which demand is quite sensitive (a particular brand of gasoline or soft drink). When you need to think through an elasticity problem (during an exam), plug in your chosen example.
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1.
Intuitively, which purchasers of which good will be least responsive to an increase in its price?

(a)
Gasoline

(b)
Exxon gasoline

(c)
Shell gasoline

(d)
BP gasoline

ANSWER: (a)
For each of the other options, close substitutes are present.  For most drivers, there are few close substitutes for gasoline in general.  When price increases, quantity demanded will decrease only slightly.

2.
The formula for “the elasticity of A with respect to B” is

(a)
change in A divided by change in B.

(b)
change in B divided by change in A.

(c)
percentage change in A divided by percentage change in B.

(d)
percentage change in B divided by percentage change in A.

ANSWER: (c)
Elasticity is a relative concept.  It measures the relative change in one variable with respect to the relative change in the other variable.

	


	Objective 2:
Define price elasticity of demand. Interpret the terms elastic, inelastic, and unitary elasticity in the context of price elasticity of demand. Use the “percentage change” formula to measure price elasticity of demand.


Price elasticity of demand is the most frequently used measurement and sets a pattern for all the formulas: it is the “percentage change in quantity demanded divided by the percentage change in price.” (page 91)

Demand responsiveness may be classified as:

 (a)
Perfectly elastic. The absolute price elasticity measure is infinity.

(b)
Elastic. The absolute price elasticity measure is > 1.

(c)
Unitarily elastic. The absolute price elasticity measure is 1.

(d)
Inelastic. The absolute price elasticity measure is < 1.

(e)
Perfectly inelastic. The absolute price elasticity measure is 0. (page 91)

Recall that elasticity measures responsiveness. The more responsive a buyer is to a price change, the more elastic is demand and (in absolute terms) the larger is the price elasticity of demand.


LEARNING TIP: Here is a simple memory aid for elasticity graphs. The demand curve is vertical (|) for perfectly (I)nelastic demand, but horizontal (—) for perfectly (E)lastic demand. Exactly the same relationship is true when we consider supply.
Comment:  Elasticity changes continuously all the way along a straight-line curve, so using the slope of a demand or supply curve as a measure of elasticity is a bad idea. 
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3.
A 10% fall in the price of shampoo results in a 5% increase in the quantity of shampoo demanded. Demand is

(a)
inelastic.

(b)
elastic.

(c)
unitarily elastic.

(d)
perfectly elastic.

ANSWER: (a)
Refer to Table 5.1 on p. 91 for the interpretation of numerical values.

4.
The price elasticity of demand can be calculated by

(a)
multiplying the percentage change in quantity demanded by the percentage change in price.

(b)
dividing the percentage change in quantity demanded by the percentage change in price.

(c)
dividing the percentage change in price by the percentage change in quantity demanded.

(d)
multiplying the percentage change in price by the percentage change in quantity demanded.

ANSWER: (b)
Refer to p. 91 for the price elasticity of demand formula.

5.
The supply of flapdoodles increases. There is no effect on the equilibrium quantity. Demand is

(a)
perfectly inelastic.

(b)
elastic.

(c)
inelastic.

(d)
perfectly elastic.

ANSWER: (a)
If demand is completely unresponsive to a price change, it is perfectly inelastic—a vertical demand curve.

6.
The demand for potato chips has a downward-sloping straight-line demand curve. As the price of chips increases, the price elasticity of demand

(a)
becomes more elastic.

(b)
becomes less elastic.

(c)
remains constant—the slope of a straight line is constant.

(d)
remains constant—each price increase causes an equal decrease in quantity demanded.

ANSWER: (a)
Slope does not give a good guide to elasticity. A general rule, though, for a straight-line demand curve is that, as price rises, demand becomes more elastic.

7.
A 10% increase in the price of video games results in a 5% decrease in the quantity of video games demanded. The price elasticity of demand is            and demand is            .

(a)
–0.5; elastic

(b)
–2.0; elastic

(c)
–0.5; inelastic

(d)
–2.0; inelastic

ANSWER: (c)
Options (a) and (d) must be wrong—an “elastic” value must have an absolute value of more than 1 whereas an “inelastic” value must have an absolute value of less than 1. The relatively large price change prompts a relatively small quantity change—that’s inelastic.
	


	Objective 3:
Use the midpoint formula to measure price elasticity of demand.


Elasticity requires a comparison of the percentage change in quantity to the percentage change in price.  In the midpoint formula, the “price” value is calculated by taking the average of both prices  (P2 + P1)/2.  Similarly, the “quantity” value is calculated by taking the average of both quantities  (Q2 + Q1)/2.  The “change in price” is determined by the difference between the final price (P2) and the initial price (P1), or (P2 – P1). Similarly, the “change in quantity” is determined by the difference between the final quantity (Q2) and the initial quantity (Q1), or (Q2 – Q1).


LEARNING TIP: The midpoint formula, for all its complexity, is an essential part of elasticity.  Particularly if you’re averse to formulas in general, you should practice this one.  Be aware, though, that if all you need is to find whether demand is “elastic” or inelastic”, the total revenue test (in the following section) will be sufficient.

LEARNING TIP: By canceling the 2’s in the textbook formula, the midpoint elasticity formula can be simplified to:
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EMBED Equation [image: image9.wmf]

Make sure you have the “quantity” terms in the numerator and the “price” terms in the denominator—we’re measuring how much quantity (top) responds to a change in the dollar amount (bottom).
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Use the following information to answer the next three questions: Stellio’s Pizzeria has been experimenting with the price of its Supreme Pizza. At a price of $12, quantity demanded is 100. At $10, quantity demanded increases to 120 pizzas. When the price is $8, quantity demanded increases to 140 pizzas.

8.
Using the midpoint formula, the price elasticity of demand between $12 and $10 is

(a)
elastic with an elasticity value of –2.

(b)
unitarily elastic with an elasticity value of –1.

(c)
elastic with an elasticity value of –10.

(d)
inelastic with an elasticity value of –0.1.

ANSWER: (b)
P1 is 12; P2 is 10; Q1 is 100; Q2 is 120. Plug the values into the formula. Note: Confirm your result using the total revenue test. Refer to Objective 4 following.
9.
Using the midpoint formula, the price elasticity of demand between $10 and $8 is

(a)
elastic with an elasticity value of –13/9.

(b)
elastic with an elasticity value of –9/13.

(c)
inelastic with an elasticity value of –13/9.

(d)
inelastic with an elasticity value of –9/13.

ANSWER: (d)
P1 is 10; P2 is 8; Q1 is 120; Q2 is 140. Options (b) and (c) must be incorrect—an elastic demand cannot have an elasticity of –9/13. Note: Confirm your “inelastic” result using the total revenue test. Refer to Objective 4 following.

10.
Using the midpoint formula, the price elasticity of demand between $12 and $8 is

(a)
elastic with an elasticity value of –6/5.

(b)
elastic with an elasticity value of –5/6.

(c)
inelastic with an elasticity value of –6/5.

(d)
inelastic with an elasticity value of –5/6.

ANSWER: (d)
P1 is 12; P2 is 8; Q1 is 100; Q2 is 140. Options (b) and (c) must be incorrect—an elastic demand cannot have an elasticity of –5/6 and an inelastic demand cannot have an elasticity of –6/5. Note: Confirm your “inelastic” result using the total revenue test. Refer to Objective 4 following.
	


	Objective 4:
Predict the effect on total revenue of a price change, given the elasticity of demand. Apply the total revenue test.




Total revenue is “price SYMBOL 180 \f "Symbol" quantity.” The relationship between elasticity and total revenue, as price increases, may be classified as:

(a)
Elastic if total revenue decreases

(b)
Unitarily elastic if total revenue remains constant

(c)
Inelastic if total revenue increases


Given a good with an elastic demand (Pepsi), a small increase in the price of will trigger a relatively large decrease in the quantity demanded, as consumers switch over to Coke and other close substitutes. Total spending on Pepsi will decrease.

Given a good with an inelastic demand (gasoline), even a large price hike will result in only a small decrease in the quantity demanded, because consumers have few close substitutes for the product. Total spending on gas will increase. (page 98)

The total revenue test shows whether demand is elastic or inelastic when price changes. The following table summarizes the results of the test.

	Price
	Quantity
	Elasticity
	Total Revenue

	increase
	decrease
	perfectly elastic
	falling to zero

	increase
	decrease
	elastic
	falling

	increase
	decrease
	unitarily elastic
	constant

	increase
	decrease
	inelastic
	rising

	increase
	no change
	perfectly inelastic
	rising



If you don’t know (or don’t want to calculate) exact elasticity values, checking how total revenue is changing is an effective way to discover if the good has an elastic demand or not.

Practice:  During the twelve months from June 2007 to May 2008, the average price of gasoline rose by 40%.  It was reported that number of miles driven during that period fell by 4%.  What do we learn about the price elasticity of demand for gasoline?  According to this information, did the revenues received by oil corporations increase or decrease?
Answer:  Demand is inelastic, with a value of –0.1.  With rising prices at the pump, the gas companies received increasing revenues.  Exxon Mobil’s earnings surged by 42.6% and the company displaced Wal-Mart as the nation’s biggest corporation.
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11.
The price of canned salmon increases; total spending on canned salmon remains unchanged. Canned salmon has a(n)            demand.

(a)
perfectly inelastic

(b)
perfectly elastic

(c)
unitarily elastic

(d)
inelastic

ANSWER: (c)
Total revenue will increase if salmon has an inelastic demand and will decrease if salmon has an elastic demand. This is the middle case where the price change results in no change in total spending.

12.
Total revenue will decrease if price            and demand is            .

(a)
increases; inelastic

(b)
increases; unitarily elastic

(c)
decreases; inelastic

(d)
decreases; elastic

ANSWER: (c)
College tuition has an inelastic demand. Total revenue on tuition will increase if college administrators declare a price increase. By the same argument, if tuition rates are reduced, total revenue will decrease.

13.
An excellent harvest causes apples to fall in price by 10%. Consumers buy 5% more apples. The price decrease has caused consumers to

(a)
spend less on apples.

(b)
spend more on apples.

(c)
reduce the quantity of apples bought. We can’t tell what has happened to spending.

(d)
increase the quantity of apples bought. We can’t tell what has happened to spending.

ANSWER: (a)
The price elasticity of demand is –0.5—inelastic. A decrease in price then, we know, will reduce the number of dollars spent.
	


	Objective 5:
List the three determinants of price elasticity of demand and explain their effects.




The responsiveness of demand to changes in price is affected by the availability of substitutes, the fraction of total spending that a good absorbs, and the time factor. The elasticity of demand will increase if more substitutes become available, if the good commands a greater portion of the household’s budget, or if the response time is longer rather than shorter. (page 99)


LEARNING TIP: To remember how price elasticity is influenced by its determinants (the availability of substitutes, the fraction of total spending that a good absorbs, and time), make up a few intuitive examples.

Substitutes: Exxon gas has an elastic demand because there are many substitutes (BP, Texaco, etc.); gasoline, in general, has few substitutes—elasticity will be lower. Pepsi has many substitutes, electricity has few.

As more substitutes become available, demand becomes more elastic. The first drug to combat AIDS, AZT, had no substitutes—inelastic demand. The producer was attacked for setting the price too high and reaping substantial revenues. The emergence of substitutes has made AZT’s demand more elastic.

Fraction of total spending: Suppose Bazooka Joe bubblegum (or salt, or pepper) doubled in price. It’s such a small portion of expenditures for most people that the price increase would pass almost unnoticed and quantity demanded would respond only slightly—inelastic demand. In contrast, a doubling in the price of a good that is important in one’s budget (gasoline, perhaps) will provoke a greater response.

Time: The longer the consumer has to “shop around” following a price increase, the more responsive he or she can be. In the late 1970s, for instance, gas prices rose rapidly. Initially, drivers planned trips more carefully. Then came carpooling. Eventually, as cars aged, newer, more fuel-efficient models were bought. Progressively, fuel consumption was reduced.  As gas prices subsided, drivers moved on to SUVs and Hummers and forgot the lessons that they’d learned.  With the recent upsurge in oil prices, some of those old strategies have been rediscovered.

In each example, remember to apply the total revenue test. If gasoline increases in price, your gas bill will increase (inelastic demand). If Pepsi increases in price, your spending on Pepsi will decrease (elastic demand).
Economics In Practice: This chapter’s first “economics in practice” example examines the responsiveness of cigarette smokers to price changes.  First, how sensitive do you think the typical smoker is to price changes?  Will demand be elastic or inelastic?  Second, do you think that teenage smokers are more or less sensitive to cigarette price changes than the typical smoker?

Now, do you think that marijuana is more or less addictive than cigarettes for teenagers?  Based on your answer, predict what should happen to the spending of teenage marijuana users if the price of the substance increased.

Finally, what about crack cocaine?  Do you think the elasticity (responsiveness) will be greater or less than for marijuana?
Answer:  Nicotine is now accepted as addictive.  Seasoned smokers find it difficult to quit smoking, so we should predict that the demand for cigarettes is inelastic.  Researchers report a price elasticity value of –0.4, in fact.  Younger smokers, perhaps because they are less addicted, or perhaps because they earn less income, are somewhat more price-sensitive, with an elasticity value of –0.7.

A study showed that the price elasticity of demand for marijuana was –0.4 (less elastic) indicating that many users were likely to keep on buying even if the price increased.  We should predict increased expenditures if the price was raised.

A further study reports that crack has a price elasticity of –1.0 (unitarily elastic).  This implies that crack users are more responsive to price changes than marijuana users!  This may appear counterintuitive until you consider the implications of the total revenue test.

Economics In Practice (continued):  In Chapter 4 we considered the U.S. government’s two strategies to restrict drug use (“Just say no” and “war on drugs”).  Let’s consider the latter strategy, which attempts to curtail supply.  The available evidence suggests that drugs (even marijuana) have a fairly inelastic demand.  First, if the government’s strategy is successful, what will happen to the supply of drugs and to their price?  Given your answer, what will happen to the revenue received by dealers?  Assuming that much of the money that users spend on illegal drugs is “earned” from illegal activities—some studies estimate that as much as 60% of crime is drug-related—what is the policy’s likely impact on crime in our communities?
Answer:  If the “war on drugs” strategy is successful, drug supplies will be reduced and prices will increase.  If demand is inelastic, then revenues received by dealers will increase—this is an application of the total revenue test.  In order to finance their habit, drug purchasers are likely to increase their illegal activities—mugging, car theft, pilfering, prostitution, and so on.
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14.
Nita is a senior at East Dakota University. Probably, she will have the most elastic demand for

(a)
East Dakota University tuition.

(b)
the textbook for her economics course.

(c)
Exxon gasoline for her car. 

(d)
required prescription drugs.

ANSWER: (c)
There should be many substitutes (other companies’ gasoline), and Nita may consider gas an important part of her budget. Tuition may be important in Nita’s budget, but few substitutes are likely to be available.
	


	Objective 6:
Distinguish between and calculate cross-price elasticity of demand and income elasticity of demand.




Income elasticity of demand—which measures how much demand for Good A shifts when income level changes—shows whether goods are inferior (negative elasticity) or normal (positive elasticity). (page 102)


Cross-price elasticity of demand—which measures how the demand for Good A shifts when the price of Good B changes—shows whether goods are substitutes (positive elasticity) or complements (negative elasticity). (page 102)


The main point is the sign (positive or negative) of the relationship rather than the magnitude. However, the larger (in absolute terms) the elasticity value, the more related are the two goods. For instance, a small decrease in the price of Pepsi may trigger a sizable decrease in the demand for Coke (close substitutes) but a smaller decrease in the demand for Yoo-Hoo Chocolate Drink.


LEARNING TIP: Check these results by “plugging in” your own examples from Chapter 3.



Substitutes. An increase in the price of Pepsi will lead to a decrease in the quantity demanded of Pepsi and an increase in the demand for Coke (positive sign).



Complements. An increase in the price of CDs will lead to decrease in the demand for CD players (negative sign).



Inferior Goods. Rice, beans, and generic aspirin are good examples of inferior goods. As your income increases, you will probably decrease your spending on such goods (negative sign).



Normal Goods. As your income increases, you will probably increase your spending on soft drinks, books, clothes, CDs, etc. (positive sign).



Remember: put the “number” term (quantity) in the numerator and the “dollar” term (price or income) in the denominator.
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15.
The cross-price elasticity of demand between Exxon gas and Havoline motor oil is –0.7. Exxon gas and Havoline motor oil are            . The cross-price elasticity of demand between Exxon gas and Chevron gas will be           .

(a)
substitutes; positive

(b)
substitutes; negative

(c)
complements; positive

(d)
complements; negative

ANSWER: (c)
A negative cross-price elasticity indicates that goods are complements. Because Exxon and Chevron are substitutes, the cross-price elasticity will be positive.

16.
The income elasticity of demand for Havoline oil is +0.6. We can conclude that Havoline oil

(a)
is an inferior good.

(b)
is a normal good.

(c)
is a substitute.

(d)
has a demand that is not very sensitive to changes in its price.

ANSWER: (b)
An increase in income will raise demand for Havoline. The elasticity is positive. Options C and D do not refer to income elasticity.
	


	Objective 7:
Calculate and interpret elasticity values for the price elasticity of supply.




Price elasticity of supply looks at the responsiveness of suppliers to changes in price whereas price elasticity of labor supply does the same thing for the labor supply curve. The labor supply curve can be backward-bending (if price elasticity of supply is negative). (page 103)

Economics In Practice:  As time passes, price elasticity of demand (or supply) becomes more elastic, as we see from the delicatessen example on p. 101.  Here are two values (–0.38, –1.00) for price elasticity of demand for dental services.  Which is the long-run value and which is the short-run value?  Can you give some rationale for this result?
Answer:  The short-run elasticity is –0.38 and the long-run elasticity is –1.00.  In the short run, clients are not particularly concerned with the price charged by the dentist—they wish to have their dental problems fixed!  In the longer term, with rising prices, clients will avail themselves more rigorously of preventative practices.
Economics In Practice (continued):  Here are two values (+0.36, +0.51) for price elasticity of supply of milk.  Which is the long-run value and which is the short-run value in this case?  Again, why would you expect this sort of result?
Answer: The short-run elasticity is +0.36 and the long-run elasticity is +0.51.  In the short run, an increase in the price of milk will provoke an increase in quantity supplied, but there are limited dairy facilities.  In the longer term, herds by expanded more substantially.
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17.
The price elasticity of labor supply is 0.7. Labor supply is            and            .

(a)
elastic; upward sloping

(b)
elastic; downward sloping

(c)
inelastic; upward sloping

(d)
inelastic; downward sloping

ANSWER: (c)
The elasticity is positive—a rise in the wage results in an increase in the quantity of labor supplied. Because the elasticity has a value of less than one, a given percentage increase in wage will result in a smaller percentage increase in quantity of labor supplied—an inelastic response.
Brain Teaser I Solution: A wage hike is likely to increase the income of recipients. This implies that the wage elasticity of labor demand for minimum wage workers is strongly inelastic. Relate this to the total revenue test as covered in this chapter. 

Brain Teaser II Solution:  The order is simply reversed.  Child-care workers have a quite high price elasticity of supply (2.00) while that of medical specialists is negative (–0.3).  For extra credit, what does this final value tell you about the slope of the supply curve for medical specialists?  To find a more complete explanation for this unusual phenomenon, refer to the discussion in Chapter 6 (pp. 120-122) on the interplay between the income effect and the substitution effect.

PRACTICE TEST

I.
MULTIPLE-CHOICE QUESTIONS

Select the option that provides the single best answer.



1.
Price elasticity of demand is –0.50. Price increases by 10%. We would predict a

(a)
50% increase in quantity demanded.

(b)
20% decrease in quantity demanded.

(c)
5% increase in quantity demanded.

(d)
5% decrease in quantity demanded.



2.
Sellers of yo-yos want to raise their revenues. They should            price by 30¢ if they believe demand to be            in that price range.

(a)
lower; elastic

(b)
lower; inelastic

(c)
raise; elastic

(d)
Two of the above are feasible scenarios.



3.
A 10% fall in the price of apples results in a 20% increase in the quantity of apples demanded. Demand is

(a)
inelastic.

(b)
elastic. 

(c)
unitarily elastic.

(d)
perfectly elastic.



4.
Which of the following is NOT a determinant of price elasticity of demand for gasoline?

(a)
The quantity of gasoline produced

(b)
The amount of time given to adjust to a price change

(c)
The availability of close substitutes

(d)
The importance of gasoline in one’s budget


5.
Price elasticity of demand is a measure of the

(a)
extent of competition in the market.

(b)
percentage change in quantity times the percentage change in price.

(c)
slope of the demand curve.

(d)
degree of consumer responsiveness to changes in price.



6.
The price elasticity of demand for Chevron gas will tend to be

(a)
less elastic, the lower the price of substitutes.

(b)
less elastic, the smaller the share of consumers’ income spent on Chevron gas.

(c)
less elastic, the greater the availability of close substitutes for Chevron gas.

(d)
more elastic, the more urgently gas is needed.



7.
Two goods are complements. Their cross-price elasticity of demand will be

(a)
a negative number. 

(b)
a positive number.

(c)
a positive number greater than one.

(d)
one.

Use the following graph to answer the next question.
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8.
Which statement is false? “Demand for this product is            in the range           .”

(a)
elastic; J to K
(b)
elastic; J to L
(c)
inelastic; L to M
(d)
elastic; K to L


9.
The cross-price elasticity between Wendy’s Biggie Fries and Wendy’s Frostie is            . The cross-price elasticity between Burger King’s Whopper and McDonald’s Big Mac is            .

(a)
positive; positive

(b)
positive; negative

(c)
negative; positive

(d)
negative; negative



10.
The income elasticity of Good A is positive, and the cross-price elasticity between Good A and Good B is negative. Good A is a(n)

(a)
normal good and a substitute for Good B.

(b)
inferior good and a substitute for Good B.

(c)
normal good and a complement for Good B. 

(d)
inferior good and a complement for Good B.



11.
The price of a yo-yo rises from $5 to $6. Total revenue falls from $400 to $360. We can conclude that price elasticity of demand is (roughly)            , which means that demand is            .

(a)
–0.579, inelastic

(b)
–1.571, elastic

(c)
–0.579, elastic

(d)
–1.571, inelastic



12.
Good C has a negative income elasticity. Which of the following goods is most likely to be Good C?

(a)
Alfa Romeo sports car

(b)
A vacation in Europe

(c)
A compact disc

(d)
A can of generic beer



13.
An increase in the labor costs of the sellers of a product, combined with a relatively inelastic demand curve, will result in

(a)
a relatively small reduction in output.

(b)
a relatively small increase in equilibrium price.

(c)
a rightward shift in the supply curve.

(d)
a leftward shift in the demand curve.



14.
A leftward shift in the supply curve of buttermilk beer causes its price to rise by 10%. Harry Potter thereafter buys 20% fewer buttermilk beers. The price rise has caused Harry to

(a)
spend less on buttermilk beers.

(b)
spend more on buttermilk beers.

(c)
reduce the quantity bought. We can’t tell what has happened to how much he spends.

(d)
increase the quantity bought. We can’t tell what has happened to how much he spends.



15.
Moo U. radio station reports that, because the college eatery, The Five Beans, raised the price of hot dogs, fewer hot dogs have been bought and The Five Beans’ total revenue on hot dogs has been halved. This indicates that

(a)
the demand schedule for hot dogs at The Five Beans is horizontal.

(b)
at present, prices are in the elastic section of the demand schedule.

(c)
hot dogs are an inferior good.

(d)
the price elasticity of demand for hot dogs is –0.5.



16.
The closer substitutes two goods are, the            will be their cross-price elasticity.

(a)
more positive

(b)
more negative

(c)
less positive

(d)
less negative



17.
Basil’s restaurant sells its Waldorf salad for $10 and 30 are demanded each day.  If the price is increased to $12, quantity demanded decreases to 20 each day.  Using the midpoint formula, Basil finds that the price elasticity of demand is

(a)
–0.4545, meaning that demand is elastic.

(b)
–2.20, meaning that demand is elastic.

(c)
–0.4545, meaning that demand is inelastic.

(d)
–2.20, meaning that demand is inelastic.



18.
The price elasticity of demand for Colby cheese is –2.1 in Wisconsin and –0.9 in Arizona.  Demand is            in Wisconsin and            in Arizona.

(a)
elastic; elastic

(b)
elastic; inelastic

(c)
inelastic; elastic

(d)
inelastic; inelastic



19.
Roach and Beetall discover that the price elasticity of demand of their patent insecticide is –2.0.  They wish to increase the quantity of insecticide demanded by 5.0%.  They should

(a)
increase price by 10.0%.

(b)
increase price by 2.5%.

(c)
decrease price by 10.0%.

(d)
decrease price by 2.5%.



20.
The cross-price elasticity of demand between beans and rice is – 4.0%.  A 2% decrease in the price of beans will lead to

(a)
an 8 % increase in the demand for rice.

(b)
a 0.5% increase in the demand for rice.

(c)
an 8% decrease in the demand for rice.

(d)
a 0.5% decrease in the demand for rice.

II.
APPLICATION QUESTIONS

1.
You’ve just bought a company that publishes cookbooks. You consult your in-house economist. The conversation goes like this:

He tells you that the price elasticity of demand for your cookbooks is –2.4.

Then you tell him that you want to maximize sales revenue.

Then he tells you that you should raise the price of the cookbooks.

Then you tell him that he is a useless collection of carbon-based molecules.


Explain your reaction.

2.
The price of Good A and of Good B is $10, and both goods have a quantity demanded of 100 units/week. When the price of Good A falls to $9, the quantity demanded rises to 200 units/week. However, the price of Good B must fall to $8 in order to achieve sales of 200.

(a)
In the price ranges given, which good has the more elastic demand?

(b)
Use the total revenue test to confirm that both goods face elastic demand curves.

(c)
Verify your answer by calculating the price elasticity for Good A and Good B. Use the midpoint formula.

3.
The cross-price elasticity for Good X (to a change in Good Y’s price) is –0.7. The cross-price elasticity for Good X (to a change in Good Z’s price) is +0.7. Good X’s income elasticity is –0.7.



If Good X’s producer wishes its demand to increase, which of the following scenarios is the most preferred?

(a)
The economy experiences unexpected prosperity; the price of Good Y increases.

(b)
The economy experiences an unexpected recession; the price of Good Y increases.

(c)
The economy experiences unexpected prosperity; the price of Good Y decreases.

(d)
The economy experiences an unexpected recession; the price of Good Z increases.

(e)
The price of Good Y increases; the price of Good Z increases.



Explain your answer.

4.
In Application Question 5 of Chapter 3, we examined the market for DVDs where the supply and demand curves are given by Qs = 3P and Qd = 60 – 2P, respectively. Refer to the following diagram.
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(a)
Considering the demand curve in isolation, calculate the total revenue when price is $5 and when price is $10.

(b)
Considering the demand curve in isolation, calculate the total revenue when price is $20 and when price is $25.

(c)
Use the total revenue test to estimate the price elasticity of demand between $5 and $10 and between $20 and $25.

(d)
Using the midpoint formula, calculate the price elasticity of demand between $5 and $10 and between $20 and $25. 

5.
(a)
Use the following demand schedule to complete the table for the final (TR) column, put in “rises,” “falls,” or “is constant.”

	
	
	Price
	Quantity Demanded
	Total

Revenue
	Elasticity

(in words)
	
	Elasticity

Measure
	
	As Price Rises, TR

	
	
	$6
	10
	  $60
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	$5
	20
	$100
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	$4
	30
	$120
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	$3
	40
	$120
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	$2
	50
	$100
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	$1
	60
	  $60
	
	
	
	
	


(b)
Work out a rule, based on your results in the last two columns, linking the change in total revenue and elasticity.

6.
Use the information in the table to answer the following questions.

	
	Month
	Income 

per Month
	Quantity Demanded of Chicken per Month
	Quantity Demanded of Steak per Month

	
	1
	$400
	5 pounds
	3 pounds

	
	2
	$800
	3 pounds
	5 pounds

	
	3
	$800
	5 pounds
	3 pounds


(a)
Using Months 1 and 2, is the income elasticity of chicken positive, negative, or zero? What kind of a good is chicken?

(b)
Using Months 1 and 2, estimate the income elasticity of steak. Is steak a normal good?

(c)
Intuitively, what sort of demand relationship do you think will exist between chicken and steak?

(d)
In Month 3 the price of steak rose from $2/pound to $3/pound. Estimate the cross-price elasticity to check your intuition regarding your answer to part c.

7.
On January 1, 2009, the Board of Aldermen of Dukeham, VT, doubled the rate it charged residents for water in order to pay for a new sewage-treatment plant. The table shows the town manager’s predictions of revenues and the actual revenues collected. (Assume a straight-line demand curve throughout.)

	
	Year
	Price 

(/1,000 gal)
	
	Revenue 

Predicted
	
	Actual 

Quantity Used
	Actual 

Revenue

	
	2008
	$0.60
	
	
	
	300,000
	$180,000

	
	2009
	$1.20
	
	$300,000
	
	200,000
	$240,000


(a)
What price elasticity of demand (elastic/inelastic/unitarily elastic) did the town manager assume in her predicted revenue estimate?

(b)
How can you tell that this was her assumption without first calculating the elasticity of demand?

(c)
Using the midpoint formula, calculate the “predicted” price elasticity of demand.

(d)
Using the midpoint formula, calculate the “actual” price elasticity of demand.


Based on what happened, Alderman Phil E. Buster claims that water rate hikes are an easy way to increase town funds. He proposes that the water rate be raised to $5.00 per 1,000 gallons.

(e)
What do you think will happen to the position of the demand for water curve?

(f)
Do you think the elasticity will be the same?

(g)
Explain your answer to Part (f).

8.
Here is some information about the daily demand for milk in Collegeville.

	Price/gallon
	Quantity Demanded

	$6.00
	  8,000

	$5.00
	12,000



Now, suppose the price of a gallon of milk rises from $5.00 to $6.00.

(a)
Using the midpoint formula, calculate the elasticity of demand using the prices and quantities above.

(b)
Calculate the change in the buyers’ total expenditure.

(c)
On the basis of your calculations, is demand elastic or inelastic, or neither, in this price range?

(d)
Is your answer in part (c) consistent with your calculations in part (a)?

PRACTICE TEST SOLUTIONS

I.
Solutions to Multiple-Choice Questions

1.
(d)
Price elasticity looks at the percentage change in quantity demanded divided by the percentage change in price. If X/Y = –0.5 and Y equals 10%, then X equals 5%.

2.
(a)
Check the total revenue test. If price is raised on a good with an elastic demand, many customers will stop buying it and revenue will fall. Therefore, cutting the price on a good with an elastic demand will increase total revenue. Refer to p. 98.

3.
(b)
Price elasticity measures the percentage change in quantity demanded divided by the percentage change in price. Here, elasticity is –2.0, which is elastic.

4.
(a)
A change in the quantity of gasoline produced is shown by a supply curve shift.

5.
(d)
For “elasticity” read “responsiveness.”

6.
(b)
The elasticity of demand tends to be greater when an item represents a large part of our budget. An increase in its price hurts! If an item is insignificant, changes in its price are insignificant, too, and we are less sensitive to such changes. Refer to p. 99.

7.
(a)
Price of Good A rises, and quantity demanded falls. The other partner in the pair, Good B, experiences a decrease in demand. Cross-price elasticity measures the percentage change in quantity demanded of Good B divided by the percentage change in price of Good A—a negative divided by a positive.

8.
(d)
Apply the total revenue test. When price is $2.00, total revenue is $60. When price is $3.00, total revenue is $60. Demand is unitarily elastic in this price range.

9.
(c)
Wendy’s products “go together”—a cut in the price of fries, for example, will encourage more customers to buy Frosties too. The Whopper and Big Mac are substitutes—a lower price for the Whopper will reduce demand for the Big Mac.

10.
(c)
A positive income elasticity indicates that Good A is normal. A negative cross-price elasticity indicates that Good A is a complement of Good B. Refer to p. 102.

11.
(b)
If price rises and total revenue falls, we have a good with an elastic demand. Elasticity must be more negative than –1. (In fact, if you work out the value, it is –1.571, but this is not necessary to answer the question.)

12.
(d)
A negative income elasticity indicates that Good C is inferior. For most people, the inferior good on the list would be the can of generic beer. Refer to p. 102.

13.
(a)
The increase in labor costs will make supply shift left. Price will rise and quantity demanded will fall. If demand is relatively inelastic, the increase in price will be relatively large and the decrease in quantity demanded relatively small.

14.
(a)
Harry’s price elasticity is –2.0—elastic. An increase in price, then, will reduce the number of dollars he spends. Refer to p. 98.

15.
(b)
Price has risen and total revenue has fallen. Demand is elastic.

16.
(a)
Substitutes have a positive cross-price elasticity. The closer they are, the more responsive buyers are to changes in price and the higher the elasticity will be. Refer to p. 102.

17.
(b)
Options (a) and (d) are both internally inconsistent.  Refer to the midpoint formula on p. 94.  Also, check your elasticity conclusion by considering the change in total revenue—a higher price reduces total revenue, so demand must be elastic.

18.
(b)
An elasticity value of –2.1 is elastic; an elasticity value of –0.9 is inelastic. Refer to Table 5.1 on p. 91 for the interpretation of numerical values. 

19.
(d)
To increase quantity demanded, Roach and Beetall must decrease price.  An elasticity value of –2.0 tells us that demand is elastic.  Numerically, +10%/–2.5% = –5.0%.

20.
(a)
A positive cross-price elasticity of demand indicates complements.  A decrease in the price of beans will increase the demand for rice.  Numerically, +8.0%/–2.0% = –4.0%

II.
Solutions to Application Questions

1.
An elasticity of demand of –2.4 indicates that demand is elastic. When demand is elastic, an increase in price will cause total revenue to decrease.

2.
Good A has the more elastic demand. The same “change in quantity” response is elicited with a lesser change in price.



The total revenue test shows an elastic demand in each case. For Good A, a decrease in price, from $10 to $9, leads to an increase in total revenue from $1,000 to $1,800. For Good B, a decrease in price, from $10 to $8, leads to an increase in total revenue from $1,000 to $1,600.



More formally, the midpoint formula for Good A is:
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The price elasticity for Good A is –6.333.



The midpoint formula for Good B is:
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The price elasticity for Good B is –3.000.

3.
Option (d) is best. Good X and Good Y are complements. Good X and Good Z are substitutes. Good X is an inferior good. A recession will increase the demand for Good X; prosperity will not. An increase in the price of Good Z will reduce the quantity demanded of Y and increase the demand for substitute Good X. An increase in the price of Y will reduce the quantity demanded of Y and reduce the demand for complementary Good X.

4.
(a)
When the price is $5, quantity is 50 units. Total revenue is $250. When the price is $10, quantity is 40 units. Total revenue is $400.

(b)
When the price is $20, quantity is 20 units. Total revenue is $400. When the price is $25, quantity is 10 units. Total revenue is $250.

(c)
As price increases from $5 to $10, total revenue increases from $250 to $400. Demand is inelastic. As price increases from $20 to $25, total revenue decreases from $400 to $250. Demand is elastic.

(d)
The midpoint formula when price lies between $5 to $10 is:
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The price elasticity in this price range is –0.333.



The midpoint formula when price lies between $20 to $25 is:
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The price elasticity in this price range is –3.000.

5.
(a)
Refer to the following table.

	
	
	Price
	Quantity Demanded
	Total

Revenue
	Elasticity

(in words)
	Elasticity

Measure
	As Price Rises, TR

	
	
	$6
	10
	  $60
	
	
	

	
	
	
	
	
	elastic
	–3.667
	falls

	
	
	$5
	20
	$100
	
	
	

	
	
	
	
	
	elastic
	–1.800
	falls

	
	
	$4
	30
	$120
	
	
	

	
	
	
	
	
	unit elastic
	–1.000
	is constant

	
	
	$3
	40
	$120
	
	
	

	
	
	
	
	
	inelastic
	–0.556
	rises

	
	
	$2
	50
	$100
	
	
	

	
	
	
	
	
	inelastic
	–0.273
	rises

	
	
	$1
	60
	  $60
	
	
	


(b)
As price rises, total revenue rises when demand is inelastic. Given a price increase, total revenue will decrease when demand is elastic.

6.
(a)
As income rises, quantity demanded falls. Income elasticity is negative—chicken is an inferior good.

(b)
As income doubles, quantity demanded rises but doesn’t double. Steak’s income elasticity is positive but less than one—steak is a normal good.

(c)
They are likely to be substitutes.

(d)
Quantity demanded of chicken rose as the price of steak rose. Cross-price elasticity is positive—chicken and steak are substitutes.

7.
(a)
Inelastic

(b)
An increase in price led to a (predicted) increase in total revenue.

(c)
–3/11, or –0.2727

(d)
–3/5, or –0.60

(e)
The position of the curve will remain unchanged. A change in price causes a change in quantity demanded!

(f)
No, given that we have assumed a straight-line demand curve.

(g)
With a straight-line demand curve, movements along the curve to higher price levels lead to less inelastic (more elastic) regions.

8.
(a)
–11/5 or –2.20

(b)
A fall of $3,000, from $15,000 to $12,000

(c)
Elastic. When price rises, total revenue falls.

(d)
Both results indicate an elastic demand.
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