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chapter twenty

Demand and Supply:
Elasticities and GOVERNMENT-SET PRICES
CHAPTER OVERVIEW

This chapter is the first of the chapters in Part Five, “Microeconomics of Product Markets.”  Students will benefit by reviewing Chapter 3’s demand and supply analysis prior to reading this chapter. Depending upon the course outline used in the micro principles course, this chapter could be taught after Chapter 3.

Both the elasticity coefficient and the total receipts test for measuring price elasticity of demand are presented in the chapter.  The text attempts to sharpen students’ ability to estimate price elasticity by discussing its major determinants.  The chapter reviews a number of applications and presents empirical estimates for a variety of products.  Cross and income elasticities of demand and price elasticity of supply are also addressed.

Finally, price ceilings and price floors are discussed as well as the economic consequences on the market of government-set prices.

WHAT’S NEW

The chapter title has been expanded to include the second topic – government-set prices.  Throughout the discussion on price elasticity, examples (popcorn, movie tickets, etc.) are used instead of product X and product Y.  An application section has been added to the cross elasticity discussion.  The section on government-set prices has been rewritten with more current examples being included in the price ceiling discussion.  Finally, the example of rock concert promoters using below-equilibrium prices has been moved to an Internet problem.  

The Last Word has been changed.  One of the Web-Based Questions has been revised.

INSTRUCTIONAL OBJECTIVES

After completing this chapter, students should be able to:

1.     Define demand and supply and state the laws of demand and supply (review from Chapter 3).

2.     Determine equilibrium price and quantity from supply and demand graphs and schedules (from Chapter 3).

3.     Define price elasticity of demand and compute the coefficient of elasticity given appropriate data on prices and quantities.

4.     Explain the meaning of elastic, inelastic, and unitary price elasticity of demand.

5.     Recognize graphs of perfectly elastic and perfectly inelastic demand.

6.     Use the total‑revenue test to determine whether elasticity of demand is elastic, inelastic, or unitary.

7.     List four major determinants of price elasticity of demand.

8.     Explain how a change in each of the determinants of price elasticity would affect the elasticity coefficient.

9.     Define price elasticity of supply and explain how the producer’s ability to shift resources to alternative uses and time affect price elasticity of supply.

10.     Explain cross elasticity of demand and how it is used to determine substitute or complementary products.

11.     Define income elasticity and its relationship to superior and inferior goods.

12.     Define ceiling price and floor price in relationship to the equilibrium price.

13.     Explain by examples the economic effects of price ceilings and floors.

14.     Define and identify the terms and concepts listed at end of the chapter.

COMMENTS AND TEACHING SUGGESTIONS

1.     Suggestions given for chapter 3 are also pertinent to this chapter, as an understanding of demand and supply is essential to understanding this chapter.

2.     Find, or have the students find, real-world examples of changing prices to explore the forces of the changing demand and supply.  Any daily newspaper or business periodical should have such articles.  Articles on impacts of a drought, freeze, strike, or a new fad product would provide such examples.  Use the examples to differentiate between changes in quantity demanded and change in demand.

3.     Draw demand curves that illustrate relatively elastic, relatively inelastic and unitary elastic.  When discussing the idea that every downward sloping demand curve has all three properties, use salt as an example.  Ask the students if anyone knows what a box of salt costs.  Probably no one will.  Then ask them if anyone cares what a box of salt costs and if they would hesitate buying a box if the price were to increase from 30 cents to 33 cents.  Then ask if they would answer the same way if the price were to increase from $100 per box to $110.

4.     Emphasize the total revenue test for elasticity. Many important applications turn on whether a price change is directly or inversely related to the change in total revenue. Most students assume that if you raise the price of a product or service, more money will be collected. Ask students how the theater department could increase revenue from ticket sales. The following discussion illustrates the point that they must know the coefficient of elasticity in order to make the correct choice to raise or lower the price for more revenue. It also will give you an opportunity to explain why economists often give more than one answer to a question. 

5.     Chapter 33 (Agriculture) and Chapter 35 (Health Care) both illustrate the special problems of industries characterized by a relatively inelastic demand. You might want to use some of the material in these chapters as examples in your discussion about elasticity.

6.     The discussion on income elasticity and cross elasticity provides an opportunity to review the difference between “change in demand” and “change in quantity demanded” and substitute good and complementary goods.

STUDENT STUMBLING BLOCKS

1.     The general concept of price elasticity of demand is relative easy for the students to understand particularly if they have a good grasp of the demand concepts in chapter 3.  Where students run into problems is when they are introduced to the calculation of the coefficient of elasticity of demand.  Use an example of an elastic demand schedule and a demand curve.  Calculate the percentage changes in both price and quantity and ask them to identify whether the demand is elastic or inelastic by comparing the two percentages.  Repeat the process with an inelastic demand schedule and demand curve.  

2.     A related problem is for the students to remember whether the percentage change in quantity or the percentage price is the numerator or the denominator of the coefficient ratio.  A way of overcoming this problem is to explain that the coefficient is greater than “1” when the demand is elastic, and thus the larger of the two percentages (percentage change in quantity demanded) must be divided by the smaller of the two percentages (percentage in change in price).  Use the same analysis for the inelastic demand.

LECTURE NOTES

I.
Introduction

A.
Elasticity of demand measures how much the quantity demanded changes with a given change in price of the item, change in consumers’ income, or change in price of related product.

B.
Price elasticity is a concept that also relates to supply.

C.
The chapter explores both elasticity of supply and demand and applications of the concept.

D.
The chapter also looks at the effects of government-set prices on individual markets.

II.
Price Elasticity of Demand

A.
Law of demand tells us that consumers will respond to a price decrease by buying more of a product (other things remaining constant), but it does not tell us how much more.

B.
The degree of responsiveness or sensitivity of consumers to a change in price is measured by the concept of price elasticity of demand.

1.
If consumers are relatively responsive to price changes, demand is said to be elastic.

2.
If consumers are relatively unresponsive to price changes, demand is said to be inelastic.

3.
Note that with both elastic and inelastic demand, consumers behave according to the law of demand; that is, they are responsive to price changes. The terms elastic or inelastic describe the degree of responsiveness.  A precise definition of what we mean by “responsive” or “unresponsive” follows.

C.
Price elasticity formula: 


Quantitative measure of elasticity, Ed = percentage change in quantity/ percentage change in price.

1.
Using two price-quantity combinations of a demand schedule, calculate the percentage change in quantity by dividing the absolute change in quantity by one of the two original quantities. Then calculate the percentage change in price by dividing the absolute change in price by one of the two original prices.

2.
Estimate the elasticity of this region of the demand schedule by comparing the percentage change in quantity and the percentage change in price.  Do not use the ratio formula at this time.  Emphasize that it is the two percentage changes that are being compared when determining elasticity.

4.
Show that if the other original quantity and price were used as the denominator that the percentage changes would be different.  Explain that a way to deal with this problem is to use the average of the two quantities and the average of the two prices.

5.
Emphasis: What is being compared are the percentages changes, not the absolute changes.

a.
Absolute changes depend on choice of units.  For example, a change in the price of a $10,000 car by $1 and is very different than a change in the price a of $1 can of beer by $1.  The auto’s price is rising by a fraction of a percent while the beer rice is rising 100 percent.

b.
Percentages also make it possible to compare elasticities of demand for different products.  

6.
Because of the inverse relationship between price and quantity demanded, the actual elasticity of demand will be a negative number.  However, we ignore the minus sign and use absolute value of both percentage changes.

7.
If the coefficient of elasticity of demand is a number greater than one, we say demand is elastic; if the coefficient is less than one, we say demand is inelastic. In other words, the quantity demanded is “relatively responsive” when Ed is greater than 1 and “relatively unresponsive” when Ed is less than 1.  A special case is if the coefficient equals one; this is called unit elasticity.  

8.
Note: Inelastic demand does not mean that consumers are completely unresponsive.  This extreme situation called perfectly inelastic demand would be very rare, and the demand curve would be vertical.

9.
Likewise, elastic demand does not mean consumers are completely responsive to a price change.  This extreme situation, in which a small price reduction would cause buyers to increase their purchases from zero to all that it is possible to obtain, is perfectly elastic demand, and the demand curve would be horizontal.

D.
The best formula for elasticity is:


Ed = [(change in Q)/(sum of Q’s/2)] divided by [(change in P)/(sum of P’s/2)]


1.
Have the students calculate each of the percentage changes separately using to determine whether the demand is elastic or inelastic.  After the students have determined the type of elasticity, then have them insert the percentage changes into the formula.



2.
Students should practice the exercise in Table 20.1. (Key Question 2)

E.
Graphical analysis:


1.
Illustrate graphically perfectly elastic, relatively elastic, unitary elastic, relative inelastic, and perfectly inelastic.

2.
Using Figure 20.2, explain that elasticity varies over range of prices.

a.
Demand is more elastic in upper left portion of curve (because price is higher, quantity smaller).

b.
Demand is more inelastic in lower right portion of curve (because price is lower, quantity larger).

3.
It is impossible to judge elasticity of a single demand curve by its flatness or steepness, since demand elasticity can measure both elastic and inelastic at different points on the same demand curve.

F.
Total-revenue test is the easiest way to judge whether demand is elastic or inelastic.  This test can be used in place of elasticity formula, unless there is a need to determine the elasticity coefficient.

1.
Elastic demand and the total-revenue test: Demand is elastic if a decrease in price results in a rise in total revenue, or if an increase in price results in a decline in total revenue.  (Price and revenue move in opposite directions).

2.
Inelastic demand and total revenue test: Demand is inelastic if a decrease in price results in a fall in total revenue, or an increase in price results in a rise in total revenue.  (Price and revenue move in same direction).

3.
Unit elasticity and the total revenue test: Demand has unit elasticity if total revenue does not change when the price changes.

4.
The graphical representation of the relationship between total revenue and price elasticity is shown in Figure 20.2.

5.
Table 20.2 provides a summary of the rules and concepts related to elasticity of demand.

G.
There are several determinants of the price elasticity of demand.

1.
Substitutes for the product: Generally, the more substitutes, the more elastic the demand.

2.
The proportion of price relative to income: Generally, the larger the expenditure relative to one’s budget, the more elastic the demand, because buyers notice the change in price more.

3.
Whether the product is a luxury or a necessity: Generally, the less necessary the item, the more elastic the demand.

4.
The amount of time involved: Generally, the longer the time period involved, the more elastic the demand becomes.

H.
Table 20.3 presents some real‑world price elasticities.  Use the determinants discussed to see if the actual elasticities are equivalent to what one would predict.   (Questions 9 and 10)

I.
There are many practical applications of elasticity.

1.
Inelastic demand for agricultural products helps to explain why bumper crops depress the prices and total revenues for farmers.

2.
Governments look at elasticity of demand when levying excise taxes.  Excise taxes on products with inelastic demand will raise the most revenue and have the least impact on quantity demanded for those products.

3.
Demand for cocaine is highly inelastic and presents problems for law enforcement.  Stricter enforcement reduces supply, raises prices and revenues for sellers, and provides more incentives for sellers to remain in business.  Crime may also increase as buyers have to find more money to buy their drugs.  

a.
Opponents of legalization think that occasional users or “dabblers” have a more elastic demand and would increase their use at lower, legal prices. 

b.
Removal of the legal prohibitions might make drug use more socially acceptable and shift demand to the right.

4.
The impact of minimum-wage laws will be less harmful to employment if the demand for minimum-wage workers is inelastic.

III.
Price Elasticity of Supply

A.
The concept of price elasticity also applies to supply.  The elasticity formula is the same as that for demand, but we must substitute the word “supplied” for the word “demanded” everywhere in the formula.


Es = percentage change in quantity supplied / percentage change in price


As with price elasticity of demand, the midpoints formula is more accurate.

B.
The time period involved is very important in price elasticity of supply because it will determine how much flexibility a producer has to adjust his/her resources to a change in the price. The degree of flexibility, and therefore the time period, will be different in different industries. (Figure 20.3)

1.
The market period is so short that elasticity of supply is inelastic; it could be almost perfectly inelastic or vertical.  In this situation, it is virtually impossible for producers to adjust their resources and change the quantity supplied.  (Think of adjustments on a farm once the crop has been planted.)

2.
The short‑run supply elasticity is more elastic than the market period and will depend on the ability of producers to respond to price change.  Industrial producers are able to make some output changes by having workers work overtime or by bringing on an extra shift.

3.
The long‑run supply elasticity is the most elastic, because more adjustments can be made over time and quantity can be changed more relative to a small change in price, as in Figure 20.3c.  The producer has time to build a new plant.

IV.
Cross and income elasticity of demand:

A.
Cross elasticity of demand refers to the effect of a change in a product’s price on the quantity demanded for another product.  Numerically, the formula is shown for products X and Y.


Exy = (percentage change in quantity of X) / (percentage change in price of Y)

1.
If cross elasticity is positive, then X and Y are substitutes.

2.
If cross elasticity is negative, then X and Y are complements.

3.
Note:  if cross elasticity is zero, then X and Y are unrelated, independent products.

B.
Income elasticity of demand refers to the percentage change in quantity demanded that results from some percentage change in consumer incomes.


Ei = (percentage change in quantity demanded) / (percentage change in income)

1.
A positive income elasticity indicates a normal or superior good.

2.
A negative income elasticity indicates an inferior good.

3.
Those industries that are income elastic will expand at a higher rate as the economy grows.

V.
Government-Set  Prices

A.
Price ceilings are maximum legal prices a seller may charge for a product or service; they have been established historically to enable consumers to obtain some “essential” good or service that they could not afford at the market equilibrium price.

1.
Figure 20.4 illustrates the problem that arises when the price is set below the equilibrium price.  Shortages will result, since the quantity demanded will be greater than the quantity supplied at the lower price.  This presents problems to the government.

a.
How should the available supply be apportioned among buyers?  Some possibilities include first‑come, first‑served or ration cards.

b.
Black markets arise as some consumers obtain the item at the fixed price and resell it at the higher price that many consumers are willing and able to pay.

2.
Rent controls also create special problems because they make it less attractive for landlords to offer housing in that market, and so shortages of housing will develop.

3.
Interest ceilings on credit cards have also been proposed but might create problems, according to a Federal Reserve study.

a.
Card issuers might tighten credit standards.

b.
The annual fee would probably rise or transaction fees would emerge.

c.
The interest‑free “grace period” available on most cards might disappear.

d.
Retail stores might raise prices to offset decline in interest income on their credit cards.

B.
Price floors are minimum prices set by government above the equilibrium.  Examples include farm price subsidies and minimum wage laws.

1.
Price floors result in persistent surpluses, since the quantity supplied will be above the quantity demanded (see Figure 20.5).

2.
There are government policies to cope with surpluses.

a.
Government may obtain agreement of the sellers to restrict supplies in exchange for the price floor.

b.
Government may purchase the surplus if efforts to restrict supply are not successful.

C.
Controversial Tradeoffs: Price ceilings or price floors destroy the rationing function of the market‑price system. Price ceilings cause shortages; price floors create surpluses.

1.
Price ceilings or price floors destroy the rationing and guiding functions of the market‑price system.

2.
Government must step in and provide a rationing system for product shortages created by price ceilings, and devise methods to eliminate product surpluses from price floors.


3.
Government interference with market processes imposes administrative costs and unwanted side effects that must be weighed against the alleged benefits.

VI.
LAST WORD:  Luxury on $8 Day

A.
Rent controls in New York City have allowed long-term residents of some high-priced hotels to continue to live in the hotel for a fraction of the usual room rent.

B.
New York City regulations allow landlords to increase rents on apartments that are vacant, but they cannot increase the rent on an apartment that continues to be occupied by the same tenant. 

C.
Some hotels have tried to encourage the permanent residents to move by offering to pay them as much as $250,000.  Few have taken the offer.

ANSWERS TO END-OF-CHAPTER QUESTIONS

20‑1
Explain why the choice between 1, 2, 3, 4, 5, 6, 7, and 8 “units” or 1000, 2000, 3000, 4000, 5000, 6000, 7000, and 8000 movie tickets, makes no difference in determining elasticity in Table 20.1.


Price elasticity of demand is determined by comparing the percentage change in price and the percentage change in quantity demanded.  The percentage change in quantity will remain the same regardless of whether the difference is between 1 unit and 2 units or 1000 units and 2000 units.

20‑2
(Key Question)  Graph the accompanying demand data and then use the midpoints formula for Ed to determine price elasticity of demand for each of the four possible $1 price changes.  What can you conclude about the relationship between the slope of a curve and its elasticity?  Explain in a nontechnical way why demand is elastic in the northwest segment of the demand curve and inelastic in the southeast segment.


	
	

	Product

price
	Quantity

demanded

	
	
	

	
	
	

	$5

4

3

2

1
	
	1

2

3

4

5

	
	
	



See the graph accompanying the answer to 20-4.  Elasticities, top to bottom:  3; 1.4; .714; .333.  Slope does not measure elasticity.  This demand curve has a constant slope of -1 (= -1/1), but elasticity declines as we move down the curve.  When the initial price is high and initial quantity is low, a unit change in price is a low percentage while a unit change in quantity is a high percentage change.  The percentage change in quantity exceeds the percentage change in price, making demand elastic.  When the initial price is low and initial quantity is high, a unit change in price is a high percentage change while a unit change in quantity is a low percentage change.  The percentage change in quantity is less than the percentage change in price, making demand inelastic.

20‑3
Draw two linear demand curves parallel to one another.  Demonstrate that for any specific price change demand is more elastic on the curve closer to the origin.


Two linear demand curves that are parallel to one another will have the same slope. (Slope is equal to the absolute vertical change divided by the absolute horizontal change.) For any specific change in price, the absolute change in quantity demanded would be the same on both of the parallel demand curves.  This absolute change in quantity will represent a larger percentage change on the demand curve closest to the origin. The percentage change in the price will be the same for both demand curves. Since the formula for price elasticity places the percentage change in quantity demanded in the numerator and the percentage change in price in the denominator, elasticity will be greater on the curve closest to the origin.


In the example given Ed, equals 4—between points A and B on D1, the demand curve closest to the origin. Ed equals 2—between points C and D, the corresponding change on D2.
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20-4
(Key Question)  Calculate total-revenue data from the demand schedule in question 2.  Graph total  revenue below your demand curve.  Generalize on the relationship between price elasticity and total revenue.


See the graph.  Total revenue data, top to bottom:  $5; $8; $9; $8; $5.  When demand is elastic, price and total revenue move in the opposite direction.  When demand is inelastic, price and total revenue move in the same direction.
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20‑5
(Key Question)  How would the following changes in price affect total revenue.  That is, would total revenue increase, decline, or remain unchanged?

a.
Price falls and demand is inelastic.

b.
Price rises and demand is elastic.

c.
Price rises and supply is elastic.

d.
Price rises and supply is inelastic.

e.
Price rises and demand is inelastic.

f.
Price falls and demand is elastic.

g.
Price falls and demand is of unit elasticity.


Total revenue would increase in (c), (d), (e), and (f); decrease in (a) and (b); and remain the same in (g).

20‑6
(Key Question)  What are the major determinants of price elasticity of demand?  Use these determinants and your own reasoning in judging whether demand for each of the following products is elastic or inelastic:  


(a) bottled water, (b) tooth paste; (c) Crest toothpaste; (d) ketchup, (e) diamond bracelets; (f) Microsoft Windows operating system.


Substitutability, proportion of income; luxury versus necessity, and time.  Elastic:  (a), (c), (e).  Inelastic:  (b), (d), and (f).

20‑7
What effect would a rule stating that university students must live in university dormitories have on the price elasticity of demand for dormitory space?  What impact might this in turn have on room rates?


The ruling would make the price elasticity of demand more inelastic than if there were no such rule, assuming that there is not another equivalent university nearby to which students could transfer.  Although universities are nonprofit organizations, the rule would certainly allow them to raise rates without worrying so much about students moving out to live elsewhere.

20‑8
“If the demand for farm products is highly price inelastic, a bumper crop may reduce farm incomes.”  Evaluate and illustrate graphically.


The statement is true.  As shown on the graph, the increased supply, S2, results in a considerably reduced income compared to the pre-bumper crop situation, S1.  When demand is highly price inelastic, as it is here, the increase in quantity demanded as a result of a price decline is proportionately far less than the decline in price.  Note that the decline in price from $9 to $4 results in a decline in farm revenue or income of $21 (= $45-$24).

20‑9
You are chairperson of a state tax commission responsible for establishing a program to raise new revenue through excise taxes.  Would elasticity of demand be important to you in determining those products on which excises should be levied?  Explain.


Elasticity of demand would be very important to me.  I would select goods for which the demand was price inelastic.  When demand is price inelastic, the decrease in quantity demanded as a result of the price increase caused by the excise tax is proportionately less than the increase in price.  As a result, tax revenues will increase.  An ideal good would be one for which the demand was perfectly inelastic.  In such a case, there would be no decrease in quantity demanded at all when an excise tax was levied.  Also, it would be helpful to find a good whose consumption is harmful.  On these two counts, cigarettes and liquor make excellent candidates for excise taxes; to the extent that there is any cutback in consumption at all, the majority view now is that this is a good thing.

20‑10
(Key Question)  In November 1998 Vincent van Gogh’s self-portrait sold at auction for $71.5 million.  Portray this sale in a demand and supply diagram and comment on the elasticity of supply.  Comedian George Carlin once mused, “If a painting can be forged well enough to fool some experts, why is the original so valuable?”  Provide an answer.


The supply is perfectly inelastic—vertical—at a quantity of 1 unit.  The $71.5 million price is determined where the downward sloping demand curve intersected this supply curve.


If more than one picture where available (all but one having to be a copy), the demand would likely decrease enormously.

20‑11
Because of a legal settlement over state health care claims, in 1999 the U.S. tobacco companies had to raise the average price of a pack of cigarettes from $1.95 to $2.45.  The projected decline in cigarette sales was 8 percent.  What does this imply for the elasticity of cigarettes?  Explain.


The price elasticity of demand for cigarettes was inelastic.  The percentage change in price was 23 percent whereas the percentage change in quantity demanded was only 8 percent.  For those hooked on cigarettes, even a 23 percent increase will not discourage them from smoking. 

20-12
(Key Question)  Suppose the cross elasticity of demand for products A and B is +3.6 and for products C and D it is ‑5.4.  What can you conclude about how products A and B are related?  Products C and D?


A and B are substitutes; C and D are complements.

20‑13
(Key Question)  The income elasticities of demand for movies, dental services, and clothing have been estimated to be +3.4, +1.0, and +0.5 respectively.  Interpret these coefficients.  What does it mean if the income elasticity coefficient is negative?


All are normal goods—income and quantity demanded move in the same direction.  These coefficients reveal that a 1 percent increase in income will increase the quantity of movies demanded by 3.4 percent, of dental services by 1.0 percent, and of clothing by 0.5 percent.  A negative coefficient indicates an inferior good—income and quantity demanded move in the opposite direction.

20-14
A recent study found that an increase in the price of beer would reduce the amount of marijuana consumed.  Is cross elasticity between the two products positive or negative?  Are these products substitutes or complements?  What might be the logical relationship?


The cross elasticity of the two products is negative.  The products appear to be complementary.  As one drinks beer, one also smokes marijuana.

20‑15
Why is it desirable for ceiling prices to be accompanied by government rationing?  And for price floors to be accompanied by programs that purchase surpluses, restrict output, or increase demand?  Show graphically why price ceilings entail shortages and price floors result in surpluses.  What effect, if any, does elasticity of demand and supply have on the size of these shortages and surpluses?  Explain.


A ceiling price that is set below the equilibrium price necessarily results in the quantity demanded being greater than the quantity supplied.  This creates a shortage, as shown in Figure 20.4.  To ensure that the restricted supply may be shared fairly among all those desiring it, government rationing is necessary.


A floor price that is set above the equilibrium price necessarily results in the quantity supplied being greater than the quantity demanded.  This creates a surplus, as shown in Figure 20.5.  The government must purchase the surplus (and store it and/or sell it abroad), or restrict supply to the quantity that will be bought at the floor price, or develop new uses for the product.  


If the elasticity of demand and/or supply were inelastic, the shortage or surplus created by the government-set price will be less than if the demand and/or supply were elastic.

20‑15
(Last Word)  What unusual side effect have rent controls in New York City produced?  Use the economic perspectives to explain why a substantial “buyout” may not in all cases correct the problem.


Rent controls have resulted in extremely low rents for individuals who continue to live in the same apartment for many years.  For these long-term tenants, the cost of moving far exceeds the benefit of the “buyout.”
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