Chapter 2 
Supply and Demand

Chapter Summary

On a long-ago episode of Saturday Night Live, a comedian (Don Novello, a.k.a. Father Guido Sarducci) got up and gave a very brief lecture on economics. He held up one index finger and said “Supply.” He held up the other index finger and said “Demand.” Then he brought them together to form an X and concluded “Supply and Demand. That’s it.”  And he was right; the two crossing curves, supply and demand, are the foundation of all economics, and a powerful tool for understanding the real world.
The quantity demanded is the amount of a good that consumers want to buy at a given price, holding constant all other factors that influence purchases.  Other factors that influence purchases include tastes, information, prices of other goods, income, and government rules and regulations. 
The demand function shows the mathematical relationship between the quantity demanded , the price of the product, and other factors that influence purchases.  A demand curve plots the demand function, again holding constant other factors. Demand curves are always graphed with the price per unit on the vertical axis and the quantity (number of units per time period) on the horizontal axis. One of the most important finding of empirical economics is the law of demand: consumers demand more of a product when the price is lower, holding all else constant. The law of demand implies that demand curves slope downward, or that the derivative of quantity with respect to price is negative. 
A change in the quantity demanded that is due to a change in price is called a movement along the demand curve. If some factor other than price causes a change in the quantity demanded at the old price, then there is a shift in the demand curve and it is necessary to draw a new demand curve. To find the demand curve for a group, simply add up the quantity that each individual consumer demands at each price. 

The quantity supplied is the amount of a good that firms want to sell at a given price, holding constant all other factors that influence firms’ supply decisions.   Other factors that influence supply decisions include costs of production, technology, and government rules and regulations.
The supply function shows the relationship between the quantity supplied, the price of the product, and other factors that influence the number of units supplied.  A supply curve shows the quantity supplied at each possible price, again holding constant other factors that influence supply decisions. Like demand curves, supply curves are graphed with the price per unit on the vertical axis and the quantity on the horizontal axis. Most supply curves for goods and services slope upward—when the price is higher, firms are willing to sell more. 
A change in the quantity supplied by firms that is due to a change in price is referred to as a movement along the supply curve. If some factor other than price causes a change in the quantity supplied at the old price, then there is a shift in the supply curve. Among the factors that determine the position of a supply curve are costs of production, technology, the prices of other things that the firms could be making, and government rules and regulations. The total quantity supplied by an industry is found by adding together the quantity supplied by each firm at each price.  One way in which governments can influence the total supply of a good on the market is by setting quotas, limits on the amount of a foreign-produced good that can be imported.
An equilibrium exists if no market participant wants to change its behavior.  In a market, equilibrium occurs at the price and quantity where the demand curve and the supply curve intersect.  Market forces—actions of consumers and firms—will drive the price and quantity to their equilibrium levels. If the price is initially lower than the equilibrium price, there will be excess demand; consumers will want to buy more than suppliers want to sell. Frustrated consumers will offer to pay firms more than the initial price and/or firms, noticing these disappointed consumers, will raise their prices. Both actions will drive up the price toward the equilibrium. If the price is initially above the equilibrium price, there will be excess supply—the consumers will want to buy less than the suppliers want to sell. In order to sell all that they have made, firms will cut the price—rather than paying storage costs, letting the product spoil, or having it remain unsold. At the equilibrium price, firms are willing to sell exactly the quantity that consumers are willing to buy and no one has an incentive to pay more or cut the price.  The equilibrium price is often called the market clearing price, because at that price, there is neither excess supply nor excess demand.
Once an equilibrium is reached, it can persist indefinitely, but if a change in some determinant of supply or demand causes either (or both) curves to shift, the market will move to a new equilibrium. A shift of the demand curve causes a movement along the supply curve. A shift of the supply curve causes a movement along the demand curve. 

Assuming that the demand curve slopes downward and that the supply curve slopes upward, the result of demand or supply curve shifts is predictable.  Analysis of how variables such as price and quantity react to changes in environmental or exogenous variables is called comparative statics, comparing a static equilibrium to the new (static) equilibrium that results from the change.  
When demand rises (shifts outward), the equilibrium price and quantity will rise. When demand falls (shifts inward), the equilibrium price and quantity fall. When supply falls (shifts inward), the equilibrium price will rise and equilibrium quantity will fall. When supply rises (shifts outward), the equilibrium price will fall and equilibrium quantity will rise.  Both the size of the change in the environmental variable and the shape of supply and demand curves have an impact on the magnitude of the changes.
Elasticity measures the sensitivity of one variable to changes in another variable, or more precisely, elasticities measure the percentage change in one variable in response to a given percentage change in another variable. All elasticities take the form
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where the change in the variable on the bottom causes the change in the variable on top. 

The price elasticity of demand, , measures the responsiveness of quantity demanded to a change in price and takes the form
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where Q is the quantity demanded, and p is the price. Because demand curves slope downward, the elasticity of demand is always negative. If the elasticity of demand is between 0 and 1, then it is inelastic or unresponsive, since the percentage change in price generates a smaller percentage change in the quantity demanded. If the elasticity of demand is less than , then it is elastic or responsive, since the percentage change in price yields a larger percentage change in the quantity demanded. 
The elasticity of demand varies along most demand curves. Two exceptions are a horizontal demand curve, which is perfectly elastic (the elasticity of demand is negative infinity) and a vertical demand curve, which is perfectly inelastic. A vertical demand curve has an elasticity of demand of zero—as the price rises, the quantity demanded does not change at all.  Along a linear demand curve, demand is elastic above the midpoint, unitary at the midpoint, and inelastic below the midpoint.  Constant-elasticity demand curves have the exponential form Q = Ap(.
Two other demand-side elasticities are the income elasticity of demand and the cross-price elasticity of demand.  The income elasticity of demand is the percentage change in quantity demanded divided by the percentage change in income. Income elasticities may be positive (normal goods) or negative (inferior goods). The cross-price elasticity of demand is the percentage change in the quantity demanded divided by the percentage change in the price of some other good. Cross-price elasticities may be positive (substitutes), negative (complements), or zero (unrelated goods). 

The price elasticity of supply, (, measures the response of quantity supplied due to a change in price. It takes the form
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where Q is the quantity supplied, and p is the price.  The sign of the price elasticity of supply depends on the slope of the supply curve, which could be positive or negative.  If a supply response is larger than the change in price (in terms of percentage change) it is said to be elastic (((1, in absolute value). If it is smaller ( ( 1, in absolute value), it is inelastic.  As with demand curves, supply curves can be perfectly elastic, perfectly inelastic, or have a constant elasticity of supply.
Demand elasticities depend crucially on the ability to find substitutes, which often varies with time.  In general, there are more opportunities for substitution in the long run, so for most goods, demand is more elastic in the long run than in the short run.  Likewise, almost all supply curves become more elastic over time, as firms have time to make major output adjustments by building new production facilities.

Government imposition of taxes affects market equilibrium.  Specific or unit taxes are collected per unit of output sold.  Ad valorem taxes are based on a percentage of total spending on the good.  A tax that is levied on producers shifts the supply curve upward, and a tax that is levied on consumers shifts the demand curve downward.  Both producers and consumers will generally pay part of the tax, no matter who is legally required to pay the tax. 

For a specific tax,(, imposed on producers, the shift in supply raises the market price and creates a wedge between the new price the consumers pay, p, and the new price the suppliers receive, p  . The incidence of the tax is determined by the relative elasticities of supply and demand. The portion of a specific tax that falls on consumers equals /(  ), where  is the elasticity of supply and  is the elasticity of demand. (Remember that the demand elasticity is a negative number.) Thus, if the demand elasticity is twice as big as the supply elasticity, the consumers will pay one-third of the tax. Whoever is more responsive (higher elasticity) is able to more easily respond to a higher price (by reducing quantity demanded or supplied) and thus pays less of the tax. If supply (demand) is perfectly inelastic, producers (consumers) will pay all of the tax.  If supply (demand) perfectly elastic, producers (consumers) will end up paying none of the tax.  Analysis of ad valorem taxes yields similar results.


A tax changes the market equilibrium price and quantity, but other government policies may prevent the market from reaching equilibrium. A price ceiling is a maximum price set by the government. If the ceiling is set below the market equilibrium, it will cause a shortage (a persistent excess demand)—if it is enforced and if buyers and sellers do not find a way to get around it. Shortages mean that sellers select buyers using some criterion other than who will pay the most, such as who stands in line the longest or who the seller likes the most. A price floor is a minimum price set by the government. If the floor is set above the market equilibrium price, it will cause excess supply. One example of this is unemployment caused by the minimum wage.

The supply and demand model is most applicable in perfectly competitive markets.  In such markets, everyone is a price taker (when no consumer or firm can affect the market price); when firms sell identical products; when everyone is fully informed about the price and quality of goods; and when transactions costs are low. This model has proved to be appropriate and useful for understanding agricultural, financial, labor, construction, service, wholesale, retail, and other markets.

Key Concepts and Formulas


•
A demand function is a mathematical relationship between the quantity demanded of a good, the price of the product, and other factors that influence purchases. A demand curve shows the amount of a good or service that consumers want to buy at each possible price. 


•
A supply function is a mathematical relationship between the quantity supplied of a good, the price of the product, and other factors that influence production. A supply curve shows the amount of a good or service that firms want to sell at each possible price.


•
When only price changes there is a movement along a demand (or supply) curve. 


•
Changes in factors other than the good’s price can cause its demand (or supply) curve to shift.


•
Market equilibrium occurs at the price and quantity where the supply curve and the demand curve intersect.

 •     The price elasticity of demand, , measures the responsiveness of quantity demanded, Q, due to a change in price, p. 
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•
A response is elastic if the percentage change in one variable causes a percentage change in another variable that is larger in magnitude. It is inelastic if the percentage change in the second variable is smaller in magnitude.


•
Elasticity of supply, , measures the responsiveness of quantity supplied, Q, due to a change in price, p.   (Q/Q)/(p/p)  (Q/p)(p/Q)  (percentage change in quantity supplied)/(percentage change in price).


•
Vertical demand and supply curves are perfectly inelastic (elasticity  0). Horizontal demand and supply curves are perfectly elastic.


•
The incidence of the tax is determined by the relative elasticities of supply, , and demand, . The portion of a specific tax that falls on consumers equals /(  ).
•   Price ceilings and floors do not shift demand or supply curves, but they can cause movements along these curves and block the market from reaching equilibrium.

Application: Incidence of the Social Security Tax

Question: Taxes are generally borne by both buyers and sellers. Why do economists think that the Social Security payroll tax is borne only by workers?

Answer: The incidence of a tax is determined by the relative elasticities of supply and demand. In the labor market, firms demand labor and workers supply it. For the workers to bear the entire tax, either the elasticity of demand must be almost infinite or the elasticity of supply must be approximately zero. Empirical evidence suggests that the elasticity of demand for labor averages somewhere around 1.0, while the elasticity of supply for labor is very close to zero, especially in the long run.
(In a recent survey, 78 percent of labor economists agreed that “most adult men are on the vertical section of their labor supply curve.” As women have increased their attachment to the labor market, estimates of their elasticity of labor supply have become very close to zero as well.)
The federal government collects an OASDI (Old Age, Survivors, Disability Insurance) tax on all labor market income below a maximum (which is indexed to inflation and was $94,200 in the year 2006). This tax equals 12.4 percent of wages. Figure 2.1 shows the incidence of this tax. The tax shifts employer’s labor demand curve down by 12.4 percent, from D to DSS. Notice that DSS is not parallel to D, but is always 12.4 percent below it. Because the labor supply curve, S, is approximately vertical, the wage falls from W0 to .876W0. Even though the law states that half of the tax is to be paid by the worker and half by the employer, the invisible hand of the market works so that the worker effectively pays all the tax. Next time you get a paycheck, notice the amount listed under FICA (Federal Insurance Contribution Act). Doubling this amount will give a better estimate of the amount of Social Security taxes that you’ve paid (unless you are one of those people that actually does change hours of work in response to a change in wages). 

Knowing who bears the Social Security tax is important for knowing how good your “investment” in the Social Security system is likely to be. For years, Social Security administrators argued that it was a great investment, because retirees have received so much more than they have paid into the system in taxes. Recently, many people have been convinced otherwise, after realizing that workers bear both halves of the tax. One recent set of estimates, which acknowledges the fact that workers bear the entire tax, reports that those retiring in 2050—this may be you—will earn returns of about 2 percent per year, while the most recent retirees will earn about 3 percent per year. (The rate of return will be even lower if Social Security tax rates are raised or if the normal retirement age is raised. Both of these seem likely, since the system is projected to run out of money otherwise. In addition, these rates are lower for those who earn more than average, higher for one-earner couples, and lower if you die early.) The 2 or 3 percent rate of return compares to the stock market’s long-run rate of return which is around 8 percent per year. In this case, knowing the incidence of the tax can have a profound impact on the popularity of a governmental program. 
(See Ronald Ehrenberg and Robert Smith, Modern Labor Economics, ninth edition, Addison-Wesley-Longman, 2006, and 102–104; Robert Whaples, “Is There Consensus among American Labor Economists?” Journal of Labor Research, Fall 1996; and C. Eugene Steuerle and Jon Bakija, Retooling Social Security for the 21st Century, 1994, p. 290.)  
<Insert OLD Figure 3.1, now Figure 2.1>

Solved Problems 


1.
The following problem gives the supply and demand for Spam in two different markets.  Calculate the equilibrium price and quantity of Spam in each of the two markets, and graph the supply and demand curves in each case.



Case 1: Base camp at the bottom of Mount Everest (the highest mountain in the world)
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where quantity is measured in cases of Spam per week and p is the price of a case of Spam in dollars.



Case s: At the top of Mount Everest
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Give an explanation for the difference between the two supply curves.



Case 1:


Step one: Find the equilibrium price at the base camp by remembering that equilibrium requires that the price adjust to the point where quantity supplied, Qs, equals quantity demanded, Qd. Algebraically:
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Step two: Find the equilibrium quantity by plugging the equilibrium price into the quantity supplied or the quantity demanded equation. It is a good idea to plug the price into BOTH equations. The quantity will be the same in both equations. If it is not, then you’ve made a mistake.
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Step three: To graph a linear equation, find two points on the line and connect the dots. For a demand curve, it is easiest to find the points along the vertical and horizontal axes. Along the horizontal axis the price is zero. Putting a price of zero into the equation for quantity demanded reveals that consumers will take 100 cases of Spam if the price is zero (i.e., they are giving Spam away for nothing). This is point A in Figure 2.3. Along the vertical axis the quantity demanded is zero. Set Qd  0 and solve for p. This tells the price at which consumers are no longer willing to buy Spam.
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p  $50 where the demand curve hits the vertical axis. This is point B in Figure 2.3.



Graphing the supply curve is a bit more difficult because supply curves usually only hit one axis. 



However, we know the point where the supply curve intersects the demand curve, so we can hook up these two points.



Putting p  0 into the quantity supplied equation shows that the supply curve hits the horizontal axis at 40. This is point C in Figure 2.3.

<Insert Figure 2.3>



Finally, the supply and demand curves intersect where price is $20 and quantity is 60. This is point E in Figure 2.3.



One important note about supply and demand curves: they are often estimated to be linear, but the estimates are only reliable in the range of observation. These estimates are better in the range near where the market is or has been in the past, but at extremely high or low prices these estimates are not always reliable. Since no one has ever given Spam away for free or sold a case for $1, we don’t really know how much Spam people would take or buy at these low prices. The bottom line is that the ends of both supply and demand curves may not always tell us something that is economically meaningful. In this case, for example, it is unlikely that suppliers would give away 40 cases of Spam per week if the price were zero.



Case 2:


Step one: Find the equilibrium price at the top of Everest by remembering that equilibrium requires that the price adjust to the point where quantity supplied, Qs, equals quantity demanded, Qd. Algebraically:
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Step two: Find the equilibrium quantity by plugging the equilibrium price into the equations for supply and demand. 
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Something looks odd here! It is tough to buy or sell a negative amount of a good.

Step three: Graph the equations. The demand equation is unchanged from part a, but the supply equation’s intercept is now –80. The intersection, found in steps one and two, is at a price of $60 and a quantity of –20. This is point E in Figure 2.4. Now find the price at which the quantity supplied equals zero. 
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p  80 where the supply curve hits the vertical axis. This is point C in Figure 2.4.

<Insert Figure 2.4>



The graph shows that supply and demand do not intersect in the positive quadrant of the graph. At every price, the supply curve is above the demand curve. Firms will not supply any Spam unless the price is $80 or more. Consumers will not buy any Spam unless the price is $50 or less. It is not necessary to graph the part of the supply curve corresponding with negative quantities, because this section is economically meaningless.   


There are many markets like this—where a product is not bought and sold because no one is willing to pay enough to convince firms to supply the product. Other examples might include air conditioners in Nome, Alaska and leather-bound, gilt-edged copies of Jeffrey Perloff’s textbooks.  In this case, the reason that the Spam supply curve has shifted leftward and/or upward probably has a lot to do with the additional costs of transporting Spam to the top of the world’s highest mountain.


2.
The European Union has a policy of subsidizing farmers and then exporting the excess supply to poorer countries. One report examined how these policies have affected the beef market in West Africa. In 1975, cattle from the Sahel (the part of Africa just south of the Sahara) accounted for two-thirds of the beef consumed in the Ivory Coast. By 1991, beef from the Sahel accounted for only one-quarter of the beef in the Ivory Coast market. In 1991, the EC dumped tens of millions of tons of beef in West Africa. Assuming that nothing else changed between 1975 and 1991, draw a graph showing how the EC’s beef exports influenced the market in the Ivory Coast. (Source: “Overstuffing Africa,” The Economist, May 8, 1993.)



Step one: Graph the initial market outcome. We don’t have an equation for demand. We don’t know the initial price. We don’t know the initial quantity. However, we can reason that the demand curve, D, slopes downward. Likewise, we don’t know much about supply, but we can reasonably assume that the supply curve slopes upward. Since there is no information to the contrary, we will assume that competition drives the market to an equilibrium where the supply and demand curves cross, at p1, Q1. The supply curve, S1, is the sum of supply from the Sahel, SS, and the supply from other places, S0. The problem states that beef from the Sahel initially accounted for two-thirds of the quantity. This leaves one-third for the supply from other places. Therefore the S0 curve must equal 1/3Q1 at p1, as is shown in Figure 2.5.

<Insert Figure 2.5>



Step two: Graph the final market outcome. The problem assumes that the only change is the addition of European beef to the market. This will shift out the supply curve to S2, causing it to move along the demand curve. How far out will the supply curve shift? The new equilibrium must be consistent with suppliers from the Sahel producing one-fourth of the new level of output, Q2, so the horizontal distance from A to B is 1/4Q2. 

3.  In the following two cases, find and graph the market demand curve.

Case 1:  There are 5 identical consumers with the following demand curve:
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Case 2:  There are two consumers.  Demand for the first consumer is:
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Demand for the second consumer is:
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Case 1:
Step one:  To find a market demand curve, recall that you must add the quantity of each consumer at each price.  To do this, always be sure that the demand equation is arranged so that quantity is on the left hand side.
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Step 2:  Total market demand, Q, is equal to the sum of the individual demand curves.  Since price must be equal for all consumers, we can simply add the p variables together.
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Step 3:  Graph the demand curve (see Solved Problem 1 to review how to graph demand).

<Insert NEW Figure 2.6>

Case 2:

Step one:  Again, to find a market demand curve, recall that you must add the quantity of each consumer at each price.  To do this, always be sure that the demand equation is arranged so that quantity is on the left hand side.
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Step 2:  Total market demand, Q, is equal to the sum of the individual demand curves.

[image: image21.wmf]5

1

(1002)(200)300

di

i

QQppp

=

==-+-=-

å



[image: image22.wmf]3003

Qp

=-


However, note that in this case, since the demand curves are not identical, the equation found above is only valid when price is low enough for both consumers to enter the market.  To see what range this is, we go to the next step and graph the demand curves.

Step 3:  First, graph the individual demand curves.  We can see that the vertical intercept for Demand 1 is $50.  The vertical intercept for Demand 2 is $200.  Thus the first consumer will only enter the market after the price falls to $50 or less, and the market demand curve is kinked.  At prices of $50 and higher, the market demand curve is equal to the demand curve for Consumer 1.  After the price falls to $50, the equation is as found in Step 2.  To find the quantity coordinate for the point at the kink, note that if P = $50, Qd2=200 – (50) = 150.  
Thus, the equation of the market demand curve is:
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<Insert NEW Figure 2.7>

4.   The market demand curve is:  
[image: image25.wmf]6002

Qp

=-

.

Find (a)  the price and quantity at which ( = -2



 (b)  the price and quantity at which ( = -½


       (c)  the  price elasticity of demand when p = $125.

Step one:  Recall the formula for price elasticity of demand, 
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First, note that demand is linear in this case, so the derivative of quantity with respect to price will be constant.  dQ/dp = -2, and this can be used for all parts of the question.  (This is the inverse of the slope of the line; dp/dQ = - ½.)  

Step two:  To find the point at which elasticity is equal to a specific number, first set up the elasticity equation, substituting in the specific elasticity that you with to find and the value of the derivative found in Step one.  For part (a):  
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Rearrange the equation to find a relationship between price and quantity.  In this case, 

p = Q

Substitute the relationship into the demand curve, and solve for price and quantity.

Q = 600 – 2p
Q = 600 – 2(Q)

Q = 200

p = $200

You can solve part (b) in exactly the same way

.
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Rearrange the equation to find a relationship between price and quantity.  In this case, 

Q = 4p

Substitute the relationship into the demand curve, and solve for price and quantity.

Q = 600 – 2p

4p = 600 – 2p

p = $100

Q = 400

Step 3:  For a problem like part (c), again, we use the elasticity relationship.
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Using the demand curve relationship, when p = $150, Q = 600 – 2(150) = 300.  Plug these numbers into the relationship above.  
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At this point, elasticity is unitary.
If you consider your answers to (a), (b), and (c), the three points you found represent different elasticity points along a linear demand curve.  In part (a), the point is on the upper part of the demand curve, where demand is elastic.  In part (c), you have found the midpoint of the demand curve, where elasticity is unitary.  In part (b), the point is on the lower part of the demand curve, where demand is inelastic.
5.
 Suppose that the market for grape jelly has the following pretax supply and demand curves: 
Qd = 100,000 - 2,000p 
Qs = -20,000 + 4000p, 
where Q = crates per month and p = dollars per crate. 
The pretax equilibrium is p = $20, Q = 60,000.
Show that a tax of $5 per crate levied on sellers has the same impact as a tax that is levied on buyers.  Explain the incidence of the tax.  

Step one: Show the impact of a tax levied on sellers.

A tax on sellers raises the cost of supplying the market and shifts up the supply curve by the amount of the tax. Graphing the initial supply curve shows that it intersects the vertical axis at $5. The after-tax supply curve’s intercept must be $10, and it has the same slope as the pretax supply curve.  If you rearrange the original supply curve so that price is on the left hand side,

p = 5 + 0.00025Q

Add the $5 tax to the price.

p1 = p + 5 = (5 + 0.00025Q) + 5

p1 = 10 + 0.00025Q
As expected, the new supply curve has the same slope, but the vertical intercept is $10.  To solve the problem, set supply equal to demand and solve for the equilibrium price and quantity.  
The after-tax equation is Qs  40,000  4000p. Thus, the after-tax equilibrium is 100,000  2000p  Qd  Qs  40,000  4000p, so p  $23.33, and Q  53,333. (Figure 2.8(a) shows this.)

        <Insert OLD Figure 3.4  (NEW Figure 2.8)>>

Step two: Show the impact of the same tax levied on buyers.

A tax on buyers reduces the amount that they wish to purchase. If, for example, consumers were willing to buy 60,000 crates at a price of $20 per crate, after paying a $5 per crate tax, they will be willing to buy 60,000 crates only if the price is $15 per crate. Thus, the demand curve shifts down by the amount of the tax. Graphing the initial demand curve shows that it intersects the vertical axis at $50. The after-tax demand curve’s intercept must be $45 and it has the same slope at the pretax demand curve.   If you rearrange the original demand curve so that price is on the left hand side,

p = 50 - 0.02Q

Subtract the $5 tax to the price.

p1 = p - 5 = (50 - 0.02Q) - 5

p1 = 45 + 0.02Q

As expected, the new demand curve has the same slope, but the vertical intercept is $45.  To solve the problem, set supply equal to demand and solve for the equilibrium price and quantity.  The after-tax equation is Qd  90,000  2000p. The after-tax equilibrium is 90,000  2000p  Qd  Qs  20,000  4,000p, so p  $18.33, Q  53,333. (Figure 2.8(b) shows this.)

Step three: Compare the two. The quantity is the same. In Figure 2.8(a) the price is $23.33. This is the price including the tax. In Figure 2.8(b) the price is $18.33. This is the price excluding the $5 tax. Thus, the two approaches yield the same result. The buyer pays $23.33. The seller receives $18.33. The government receives $5.

Step four:  Find the incidence of the tax.
To find the incidence of the tax, always start from the initial equilibrium point.  The incidence of the tax on consumers, dp/d( = /(  ).  Thus we must find the price elasticity of supply and the price elasticity of demand at the original equilibrium point.  (See Solved Problem 4 to review finding the derivative terms in the elasticity formulas.)
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60% of the tax is paid by consumers (the more inelastic group), and thus 40% of the tax is paid by producers.  (Note that this is confirmed by your results in Step one; the price rose by $3.33, or 60% of the $5 tax.  Firms take home $23.33 - $5, or $18.33, after paying the tax, which is 40% less than the original price.)

6.
Draw a demand curve whose elasticity of demand is always  -2.

Step one: Begin by picking a point on your demand curve – at p1 the quantity demanded is Q1. 

Step two: Raise the price by a certain percent and calculate how much the quantity demanded must fall. Because the elasticity of demand is 2, the percentage change in quantity is twice the percentage change in price. Suppose that you began with p = $10 and Q = 100 (you could pick any arbitrary two points). If you raise the price by 10 percent to $11, the quantity demanded must fall by 20 percent to 80.

Step three: Reduce the price by a certain percent and calculate how much the quantity demanded must fall. Again, because the elasticity of demand is always 2, the percentage change in quantity is twice the percentage change in price. Suppose again that you began with p  $10 and Q  100. If you reduce the price by 10 percent to $9, the quantity demanded must rise by 20 percent to 120. This is shown in Figure 2.9 

<Insert Figure OLD 3.5>  <new Figure 2.9>
Step four: Repeat this process by raising and reducing the price again and finding the new quantity demanded. For example, raising the price by another 10 percent from $11 to $12.10 will reduce the quantity demanded by another 20 percent from 80 to 64. Reducing the price by another 10 percent from $9 to $8.10 will increase the quantity demanded by another 20 percent from 120 to 144. 

Step five: Draw a curve connecting all the points that you’ve plotted. As the textbook explains, the elasticity of demand varies along a linear demand curve, but this demand curve actually curves since its elasticity is constant. (The method we’ve just used will give a constant elasticity demand curve only if the price changes are sufficiently small.) 

Practice Problems

Problems with (*) refer to the Appendix
Multiple-Choice


1.
A shift in the demand curve for shoes could be caused by all of the following except a rise in 



a. the price of boots.



b. the price of shoelaces.



c. the price of shoes.



d. incomes.


2. 
Consumers learn that drinking wine helps prevent heart attacks. This will cause the



a. demand curve for wine to shift outward and the price of wine to rise.



b. supply curve for wine to shift outward and the price of wine to fall.



c. supply curve for wine to shift inward and the price of wine to rise.



d. demand curve for wine to shift outward, the supply curve of wine to shift outward, and the price of 
wine to rise, fall, or remain unchanged. 


3.
The wages of workers in the tire-making industry rise. At the same time, the price of gasoline climbs. Gasoline and tires are complementary goods. The resulting shifts in the supply and demand for tires imply that the equilibrium quantity of tires



a. could rise or fall.



b. will fall, while the price rises.



c. will fall, while the price falls.



d. will fall, while the price could fall, rise, or stay the same.


4.
If costs of production rise, the supply curve will shift _________________ and the price will ________________.



a. leftward; rise.



b. leftward; fall.



c. rightward; rise.



d. rightward; fall.


5.
When the automatic milking machine was invented, replacing the traditional method of milking by hand, 



a. the price of milk fell because the invention made the demand for milk fall.



b. the price of milk fell because the invention made the supply of milk rise.



c. the price of milk fell because the invention made the supply of milk fall.



d. the price of milk rose because the invention made the demand for milk rise.


6.
If the demand for frisbees is Qd  150  50p, then at a price of $1 the elasticity of demand 



a.
is 0.5.



b.
is 1.0.



c.
is 2.0.



d.
cannot be determined.


7.
The demand curve for zucchini is horizontal. The supply elasticity at the current price is 2. If the government levies a tax on zucchini, the percent of the tax borne by the buyers 



a.
will be 0 percent.



b.
will be 50 percent.



c.
will be 100 percent.



d.
cannot be calculated without more information.


8.
The elasticity of demand for Slinkies is 4.0. The elasticity of supply for Slinkies is 6.0. If a tax of 10 cents per Slinky is sprung on to the market, the price paid by buyers will increase by



a.
3 cents.



b.
4 cents.



c.
6 cents.



d.
7 cents.

Fill-in 


9.
A ______________ is a good that you view as similar to the one you are considering purchasing, while a ______________ is a good that you like to consume at the same time as the product you are considering.


10.
A high minimum wage creates _______________, which is an excess ________________ of labor.


11.
_________________are the expenses of finding a trading partner and setting up a trade for a good or service. 

12.
If the demand for jelly beans is unitary elastic and the price of jelly beans rises, then total revenue from sales of jelly beans will __________________.


13.
With an _________________ tax, for every dollar the consumer spends, the government keeps a fraction, which is the tax rate.


14.
When the supply of apricots falls and the price of apricots rises, this causes the price of peaches to rise. This implies that peaches are a ________________ for apricots.

True-False-Ambiguous and Explain Why


15.
When Hurricane Katrina ripped through Mississippi in 2005, the wages of carpenters doubled. This price rise indicates a shortage of carpenters.


16.
If the demand for a product rises, then a shortage will occur.


17.
In Catmandoo, the city government pays dog catchers $50 per hour; therefore, the equilibrium wage for dog catchers must be $50 per hour.


18.
The equilibrium price of elbow grease is $5 per kilogram, but the government has in place a price ceiling at $3 per kilogram. Therefore, if technological improvements are made in the elbow grease making process, the price of elbow grease will fall.


19.
The equilibrium price of elbow grease is $5 per kilogram, but the government has in place a price ceiling at $3 per kilogram. Midnight oil is a complement of elbow grease. If the price of midnight oil falls, then the shortage of elbow grease will grow larger.


20.
Equilibrium in the printer paper market is 2 million reams per week and $2 per ream. The government puts in place a price ceiling of $1.75 per ream and the quantity purchased falls to 1.8 million reams. Therefore, the demand curve for printer paper slopes upward, since quantity demanded falls as the price falls.


21.
Equilibrium in the printer paper market is 2 million reams per week and $2 per ream. The government puts in place a price ceiling of $1.75 per ream and the quantity purchased stays at 2 million reams. Therefore, the supply curve is vertical.

22.
On February 13 the price of a rose was $1 and 80 roses were purchased. On Valentine’s Day (February 14), the price of a rose jumped to $2 and 200 roses were purchased. Therefore, the elasticity of demand is approximately 1.28.


23.
The government places a tax of $5 per unit on beeswax and we find that the price buyers pay increases by $2.50. If the tax is increased to $15, then the price buyers pay will increase by $7.50.


24.
If the government increases the tax on alcohol, use of marijuana will increase.

Short-Answer


25.
In each case below use a single supply-and-demand graph to show the events in the indicated market. Label the initial and final price and quantity on the graph. Provide a brief explanation.

a.
Cotton textiles. The initial equilibrium price for a piece of cloth in Britain in 1807 was 2 shillings. Then the U.S. imposed an embargo on exports of raw cotton to Britain. 

b.
Lumber. The price of lumber is initially $5 per board-foot. Then the chain saw is invented and replaces hand-powered saws. 

c.
Cotton. Farmers can grow either cotton or melons on their land and the initial equilibrium price of cotton is 40 cents per pound. Then the demand for melons rises. 

d. 
Wine. The initial equilibrium price of bottle of wine is $20. Then there is a drought in the wine growing region and the drought makes the wine nastier tasting than before. 

e.
The tomato market: The initial equilibrium price of tomatoes is $2 per pound. Then the price of tomato fertilizer falls. 


26.
The price of a hotel room in Stowe, Vermont rises by $20 per night during the winter season. The price of a hotel room in Ocean City, Maryland falls by $50 per night during the winter season. Explain these results using supply and demand.


27.
A traveler wandering on an island inhabited by cannibals comes to a butcher shop. The shop specializes in human brains. The sign in the shop reads:



Artists’ Brains
$10 per pound



Doctors’ Brains
$10 per pound



Economists’ Brains
$10 per pound



Lawyers’ Brains
$40 per pound

After reading the sign, the traveler remarks, “Gosh, those lawyers’ brains must be popular!” What does the butcher (who knows a bit of economics) reply?

*
28.Explain how to use a regression to estimate the relationship between the hourly wage and the age of individual workers shown in Figure 2.6. (See Appendix 2A.)

<Insert OLD Figure 2.6>  <new 2.10>

29.
Most desirable things, such as ice cream cones, cost money to buy. Why are some things, such as the air we breathe, free?


30.
When the demand for a product rises, the price will rise and many producers will earn higher profits. Is this price rise fair for customers? Explain.


31.
In early 1994, city governments had to pay the owners of processing centers about $10 per ton to take old newspapers off their hands. By fall 1994, the processing centers paid the cities nearly $25 per ton for old newspapers. The cause of this change was a rising demand for old newspapers (“Cities Couldn’t Give Away Their Trash: Now They Get Top Dollar From Recyclers,” The Wall Street Journal, September 19, 1994, B1). Demonstrate this change using supply-and-demand analysis.


32.
The domestic supply (SD), foreign (import) supply (SI), and domestic demand (D) for widgets are given in Figure 2.7 below. What is the equilibrium price and quantity if there are no import barriers and no shipping costs for imports? What are the equilibrium price and quantity if there are no import barriers and shipping costs are $2 per pound for the foreign output? Use a graph to show your answer.

<Insert OLD Figure 2.7>  <new 2.11>

33.
In the market for mudwrestling, the quantity demanded is


[image: image35.wmf]=-

1003,

d

Qp


where Q is the number of matches per month, and p is the price in dollars per match. The quantity supplied is
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The government puts in place a price ceiling of $10 per match. How will this affect the market? How would a price ceiling of $20 per match affect the market? 


34.
Initially, the demand and supply for Wapanzo beans are
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where p  price in cents per pound and Q  pounds per day. Then the government decides that Wapanzo beans are bad for people and a law is passed requiring that half of all Wapanzo beans produced must be destroyed. How will this affect the supply and demand curves and the market price and quantity of Wapanzo beans?


35.
Initially, the demand and supply for Wapanzo beans are
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where p  price in cents per pound and Q  pounds per day. The government has a stockpile of Wapanzo beans (which is not included in the initial supply equation). It wants to cut the price of Wapanzo beans to 8 cents per pound. How much should it sell from its stockpile?


36.
Initially, the demand and supply for grain are
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where p  price in shekels per measure and Q  measures per year. Fearing that a drought was coming, the government has stockpiled a huge amount of grain. Joseph is in charge of the granary and wants to increase the consumption of grain to 80,000 measures this year so that people don’t starve. How many measures of grain must the government sell to push the consumption up to 80,000 measures?


37.
Ernest’s demand for haircuts is Qd  10 2p. What is the market demand equation for haircuts if there are a total of five people identical to Ernest in the market?


*38.
You run a regression in which the quantity of gasoline demanded per capita per day in each state is the dependent variable. The computer printout reports these estimates:
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where q  quantity of gasoline demanded per capita per day in the state and I is the average income in the state in dollars per capita.



a. What is the estimated demand for gasoline if per capita income is $40,000?



b. Can we reject the hypothesis that income has no effect on quantity demanded?


39.
Corn growers secretly cheered when Hurricane Andrew flattened part of the U.S. sugar crop. Explain their reaction using supply-and-demand analysis.


40.
Initially, the demand and supply for unskilled teenage workers are
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where w  wage in dollars per hour and L  number of workers hired per day.

a.
The government then imposes a minimum wage at $6 per hour. How will this affect employment and unemployment in this market?

b.
At the end of the summer a lot of these teenagers drop out of the labor market and go to school full time. Which of these is more likely to be the subsequent labor supply curve? Explain.
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c.
Based on your answer to part b, how will the withdrawal of these workers from the labor supply affect wages, employment, and unemployment?


41.
In the market for fast food workers, the quantity demanded is
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where L is the number of hours of labor per day and w is the hourly wage in dollars. The quantity supplied is 
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How many workers will lose their jobs if the minimum wage is increased from $6 to $7 per hour? Does this increase in the minimum wage decrease total wage payments?


42.
In the market for apartments, the quantity demanded is
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where Q is the number of apartments and p is the rent in dollars per month. The quantity supplied is 
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What will be the impact of a price ceiling of $900 per month?


43.
In which of these markets—gasoline, bread, or babysitting services—would the supply-and-demand model be the most appropriate? In which is it least appropriate?


44.
Pizza makers in College City face the following demand curve: Qd  20,000  1000p, where Qd  pizzas per week and p  price in dollars per pizza. Will these pizza makers increase their collective revenue if they increase the price per pizza? What explains this result?


45.
The Dog Catchers’ Union calculates that it faces a demand elasticity of 3.0. The Brain Surgeons’ Guild calculates that it faces a demand elasticity of 0.5. Does it make sense that the Dog Catchers would face a more elastic demand curve? Why might the dog catchers vote against recognition of a union that promised to increase wages by 20 percent?


46.
Frank’s Fitness Center decided to cut fees by 20 percent in an attempt to increase revenue. The Metropolitan Transit Authority decided to raise fares by 20 percent in an attempt to increase revenue. Was one of these two opposite approaches to raising revenues necessarily wrong? Explain.


47.
Senator Blob strides up to the microphone and says, “It’s time to increase the cigarette tax. Not only will increasing the cigarette tax bring in a lot of extra tax revenue, but it will increase the amount of income that families of those who are addicted to the noxious weed will be able to spend on other goods and services, such as food and health care.” Is the Senator’s reasoning sound?


48.
The price of Marcel Duchamp’s Nude Descending a Staircase (No. 2) (wits called it “Explosion in a Shingle Factory”) has risen from about $300 when it was first exhibited in 1913 to roughly $10 million today. Assuming that these prices are real (i.e., adjusted for inflation), explain this using the supply-and-demand model.


49.
 The demand curve for wheat is 
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where Qd is number of tons per year, and p is price per ton.



The industry supply curve is 
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Find the elasticity of supply and the elasticity of demand at equilibrium.



Old MacDonald asks, “If the demand curve really slopes downward, then why can I sell as much wheat as I can grow without any noticeable effect on the price?”


50.
“Wheat farmers would all be better off if they suffered from bad weather or didn’t work so hard, yet they all pray for good weather and work very hard.” Explain this paradox. In one graph, show the workings of supply and demand in the entire wheat industry. In another graph, show the situation facing a single farmer.


51.
The supply is Nerf balls Qs  100,000  8,000p and the demand is Qd  140,000  2Y  7000p, where Q  Nerf balls per month, p is the price (in cents) of one Nerf ball, and Y is income in dollars. Initially, Y is $30,000. The government imposes a tax of 10 cents per Nerf ball. What percent of the tax is borne by buyers? If income rises to $40,000, how much will tax revenue rise? 


52.
The supply of cotton in Enterprise, Alabama (home of the boll weevil monument) is Qs  1000  50p  700psoy, where quantity is in bales per year, p  the price per bale in dollars, and psoy is the price of soybeans in dollars per bushel. Initially, the price of a bale of cotton is $500 and the price of a bushel of soybeans is $8. What is the cross-price elasticity of the quantity supplied of cotton with respect to the price of soybeans?


53.
After the United States Postal Service issued Elvis stamps, their price almost immediately climbed above the amount shown on the front of the stamp. This is different from those generic looking stamps featuring a United States flag which always trade for a price that is equal to the value printed on the front. How can this be explained?


54.
The equilibrium wage in the fast-food market is $5 per hour and the equilibrium employment level is 400 hours per day. The elasticity of demand for labor is 0.3 and the elasticity of labor supply is 0.8. What will be the impact of a minimum wage that is 20 percent above the equilibrium?


55.
The price per bag of marijuana is currently $50 and 1000 bags are purchased each month. The elasticity of demand is 0.6. How much will the price rise if a police crackdown succeeds in reducing the supply so that only 800 bags per month are purchased?


56.
In Figure 3.6, the demand curve for CD players has shifted outward because the price of CDs has fallen from $15 to $12. Using the information in the figure, calculate the cross-price elasticity of demand.

<Insert OLD Figure 3.6> <new 2.12>

57.
In the market for milk, the quantity demanded is Qd = 300  3p, where Q is pints per day, and p is the price in cents per pint. At what point on the demand curve is the elasticity of demand  0.5?  1.0?  1.5?


58.
Will the share of gasoline tax paid by consumers be greater shortly after the tax has been enacted or several years after the tax has been enacted?

Answers to Practice Problems


1.
c. A rise in the price of shoes will cause a movement along the demand curve for shoes. It will not shift 
the demand curve for shoes.


2.
a.   This is a change in tastes and preferences, and thus demand will increase.

3.
d.
The supply curve shifts leftward due to the rise in the input price. The demand curve shifts leftward due to the rise in the price of a complementary good. The shift in supply drives the price of tires up. The shift in demand drives the price of tires down. Without more information we cannot tell which effect is greater, so we cannot predict the change in the price of tires.


4.
a.  An increase in the cost of production causes a decrease in supply, which is a shift leftward.  With a decrease in supply, the price will rise.

5.
b.  A reduction in the cost of production causes an increase/rightward shift in supply.  With an increase in supply, the price will fall.  

6.
a.
  (dQ/dp)(p/Q)  (50 )(1/100)  0.5.


7.
a.
The share of the tax borne by consumers  /(  )  2/(2 [-infinity])  0


8.
c.
The portion of a specific tax that falls on consumers equals /(  ), where  is the elasticity of supply and  is the elasticity of demand. Here this is 6/(6  4)  .6, so consumers bear 60 percent of the tax or 6 cents. These elasticities are pretty high, but Slinkies are pretty elastic. ;-)


9.
substitute; complement


10.
unemployment; supply


11.
Transactions costs

12.  stay the same. If demand is unitary elastic, then the quantity will fall by the same percentage that price rises.


13.
ad valorem


14.
substitute


15.
False. The hurricane increased the demand for carpenters. If the price had been fixed at the initial level, then a shortage would have developed. However, the price rose, which eliminated the shortage.  (A rise in price due to an increase in demand or a decrease in supply reflects increased scarcity, but the market is still in equilibrium.)

16.
Ambiguous (but generally false). Market forces will generally cause the price to rise, which will eliminate the shortage. If there is some force, such as a government regulation, that blocks the movement to equilibrium, then a shortage will occur.


17.
False. This may be the equilibrium wage, but there is no guarantee of this. An employer will have an excess demand for labor (a shortage with vacancies) if it pays less than the equilibrium wage, and it can throw money away by paying more than the equilibrium wage. If someone is paying more than the equilibrium wage, we would expect to see a long line of applicants for these positions. Profit maximizing firms will not generally do this, but city governments sometimes “overpay” their workers.


18.
Ambiguous. If the technological improvements cause the supply curve to shift out enough to drive the equilibrium price below $3, then the price will fall. This is shown by supply curve S1 in Figure 2.13. If the supply curve shifts out by less than this, then the price will stay at $3. This is shown by supply curve S2 in Figure 2.8.

<Insert OLD Figure 2.8> <new 2.13>
19.
True. If the price of midnight oil falls, people will buy more of it. They will also increase their demand for its complement—elbow grease. As the demand curve for elbow shifts outward, from D0 to D1 in Figure 2.14, this will increase the shortage, which grows from (Q1  Q0) to (Q2  Q0).

<Insert OLD Figure 2.9> <new 2.14>

20.
False. We cannot infer anything about the quantity demanded. The price ceiling causes a movement along the supply curve and it is the supply response that causes purchases to fall, not the demand response.


21.
Ambiguous though generally true. The answer is true if nothing has been done to evade the law. In this case a price reduction has resulted in the same quantity supplied, so the supply curve is vertical. However, sales could have remained the same because the law was ignored and the price has actually stayed at $2 per ream. Likewise, the suppliers may have responded by changing the product—for example, reducing the cost by making each sheet of paper thinner.

22.
False. Remembering that 
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        it is easy to automatically take numbers and plug them into the formula. In this case, Q  120 and p  $1, so putting these numbers into the demand elasticity formula yields a positive number. This a problem. As the price has risen, the quantity has also risen. This doesn’t sound like a movement along a demand curve. Figure 2.15 illustrates what may be happening. As we move from an ordinary day to Valentine’s Day, the demand for flowers rises from D to DV, causing a movement along the supply curve. There is no reason to think that the supply curve has shifted. Thus, by automatically plugging the numbers into the formula, we would have estimated the elasticity of supply, not the elasticity of demand.

<Insert OLD Figure 3.7> <new 2.15>


23.
 Ambiguous. If both the demand and supply curves are linear, then the statement would be true. However, the curves may take other shapes. Figure 2.16(a) shows a case in which the pretax price was $22.50 and in which the tax continues to be split evenly by buyers and sellers. Figure 2.16(b) shows a case in which the tax is no longer split evenly by buyers and sellers after it is raised to $15.

<Insert OLD Figure 3.8> <new 2.16>

24.
Ambiguous. This depends on whether alcohol and marijuana are substitutes. If they are substitutes, the rising price for booze will induce consumers to switch away from it to marijuana. If they are complements, i.e., used together, consumers will purchase less alcohol and less marijuana.  (Some research has suggested that these goods may be complements; others have suggested that that may be substitutes.)
25.
a.
As Figure 2.17(a) shows, the U.S. embargo—which stopped the export of raw cotton from the U.S. to Britain—shifted the British supply of cloth inward from S0 to S1, driving up the price of cloth to P1, as the quantity fell from Q0 to Q1.


b.
As Figure 2.17(b) shows, the invention shifts the supply curve outward from S0 to S1, driving down the price of lumber to P1, as the quantity rises from Q0 to Q1



c.
As Figure 2.17(c) shows, the farmers will reduce their supply of cotton in order to plant more melons. This will shift the cotton supply curve inward from S0 to S1, driving up the price of cotton to P1, as the quantity falls from Q0 to Q1


d.
As Figure 2.17(d) shows, the drought shifts the supply curve inward from S0 to S1. Simultaneously, the demand curve shifts inward from D0 to D1, because people don’t like the taste of the wine as much. We cannot tell if the price will rise, fall or remain unchanged – it depends on the relative size of the supply and demand shifts – but the quantity falls from Q0 to Q1.


e.
As Figure 2.17(e) shows, the supply curve shifts outward from S0 to S1, driving down the price of tomatoes to P1, as the quantity rises from Q0 to Q1
<Insert OLD Figure 2.10> <new 2.17>

26.
The demand for hotel rooms in Stowe, Vermont (a ski resort) rises during the winter. The demand for hotel rooms in Ocean City, Maryland (a beach resort) falls during the winter.


27.
The punch line to the joke is: “Are you kidding? You must be confusing demand with supply. Do you have any idea how many lawyers are needed to get a pound of brains?” The point is that you cannot deduce the reason for a high (or low) price solely from one factor—such as demand. The price is set by the interaction of supply and demand. Figure 2.18 compares the traveler’s explanation of the high price with the butcher’s version. If we know only the price, either story is possible—as are a lot of others.

<Insert OLD Figure 2.11> <new 2.18>

28.
As Appendix 2A explains, a regression is a method of fitting a line through a scatter plot of points. Each point in this graph represents one individual’s age and hourly wage. Before we can run a regression, we must begin with a theory explaining how each point is determined. Just by eyeballing Figure 2.6 we can see that there is a positive relationship between age and wage. Does a higher wage cause a higher age? This theory seems pretty weak. Earning more won’t make your older. Does a higher age cause a higher wage? This sounds more plausible. Economic theory says that all prices, including wages, are determined by the supply and demand. The demand for labor depends on how productive the worker is and productivity is known to be related to maturity, plus mental and physical abilities, which generally rise as a person ages from 15 to 25. Thus, our theory says that a person’s wage is caused, at least in part, by his or her age. A linear representation of this theory says
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where a and b are the coefficients we want to determine (the intercept and slope of the line) and e is an error term that captures random effects that are not otherwise reflected in our equation; that is, there are a lot other things, such as effort and aptitude, that influence wages and are independent of age. The most widely used method to fit the line through this plot is called ordinary least squares (OLS). It selects the line that minimizes the sum of the squared residuals, where a residual is the vertical distance between the estimated line and each point. There is no point in calculating the line by hand, because a computer can do it in less than a second, providing a regression line and statistics telling how confident we are that the slope is actually different from zero. If we are confident that the slope is different from zero, we are confident that a relation does exist between age and wage.


29.
To explain why an ice cream cone costs 75 cents, we would draw a demand curve and a supply curve and show that they intersect at 75 cents per cone. Supply and demand can also be used to explain why some things are free. Although the idea may seem strange, there is a downward-sloping demand curve for air. If the price of air were really high, say $1,000 per breath, not many people would buy it, since they wouldn’t have enough money to pay for it. At a lower price, more people could afford to pay for air. Luckily for us here on Earth, at every price the natural supply of air is greater than the quantity that is demanded. Figure 2.19 shows this situation. The supply of air on earth, SEarth, is greater than the demand, D, at any positive price and at the price of zero. Thus, there is an excess supply of air at the price of zero. Air need not be free. If the supply of air were smaller, the price would become positive. For example, people scaling Mount Everest often pay for breathable air, which they must carry up in oxygen tanks. This is because the natural supply of oxygen is much less at such high elevations. Other examples are astronauts and scuba divers. In Total Recall, a futuristic thriller starring Arnold Schwartzenegger, residents of Mars were required to pay for oxygen, because it was so scarce. Figure 2.19 shows that this supply curve, SMars, intersects the demand curve at a positive price. At the end of the movie, Schwartzenegger’s character activates a gigantic machine that produces oxygen for the Martian atmosphere. In essence, he (almost single-handedly!) has shifted the supply curve to the right so far that it no longer intersects the demand curve and the price of oxygen falls to zero. (I hope this doesn’t spoil the end of the movie for you.)

<Insert OLD Figure 2.12> <new 2.19>

30.
Because fairness is a normative issue, different people will answer this question differently. However, economic analysis allows us to make well-informed judgments. Suppose that a law was passed making it illegal to raise prices as demand increases. Mandating that price be kept at p1, in Figure 2.20, would cause a shortage, (Q2  Q0). In reaching a judgment, we must weigh the claims of those who prefer the price to stay at the initial level—those who can buy it at the initial price, against the claims of those who want the price to rise—the sellers, plus those who are willing to pay more than p1 but who cannot get the product because output won’t rise if there is a price ceiling. Without economic analysis it is easy to overlook the fact that many consumers are hurt by price ceilings. While fairness includes many dimensions that are not included in Figure 2.20 (for example, we don’t know anything about the producers’ profit rates), economic analysis can help us better weigh the pros and cons of many policies. In a recent study, students were asked a number of questions about fairness. One question asked “On a holiday, when there is a great demand for flowers, their prices usually go up. Is it fair for flower sellers to raise their prices like this?” Among students who had not taken any economics courses, 18% felt that the price rise was not fair. Among students who had nearly completed a semester of economics, only 10% felt that the price rise was not fair. Thus, the proportion who felt the price rise was not fair fell almost in half. (See Robert Whaples, “Changes in Attitudes among College Economics Students about the Fairness of the Market,” Journal of Economic Education, Fall 1995, for additional findings.)

<Insert OLD Figure 2.13> <new 2.20>
31.
The supply of old newspapers was so high and the demand for old newspapers was initially so low that the cities had to pay recyclers to take them off their hands. This is shown in Figure 2.14, as D0 and S initially intersect at a price of –$10. As new uses for old newspapers were found, the demand rose to D1 and the intersection rose above the price of zero. Disposal of unwanted goods is not always free. 

<Insert Figure OLD 2.15>  <new 2.21>

32.
Figure 2.22 replicates the demand curve in Figure 2.7. Supply curve SD+I is the horizontal sum of supply curves SD and SI from Figure 2.7. This represents the supply curve when there are no barriers to trade and no transportation costs. It intersects the demand curve where price  $5.33 per pound and quantity  16.67 tons. If transportation costs are $2 per pound, then SI will shift upward by $2 per pound. When this higher import supply curve is added horizontally to SD it gives us SD+IT, which is the same as SD below $4 per pound and has the same slope as SD+I above $4 per pound. It intersects the demand curve where price  $6 per pound and quantity  15 tons.

<Insert OLD Figure 2.16> <new 2.22>
33.
At equilibrium, 100  3p  20  2p or 80  5p, so p  $16. The equilibrium quantity of matches is 52 per month (100  (3  16)  52). At $10 per match, the quantity demanded is 70 matches per month (100  (3  10)  70), but the quantity supplied is only 40 per month (20  (2  10)  40). Thus, only 40 matches are staged per month and there is a shortage of 30 matches per month. This may give rise to illegal trading. Notice that the supplier of the fortieth match is willing to stage the match for only $10, but customers are willing to pay $20. (We can find this by plugging Q  40 into the demand equation and solving for price. 40  100  3p, so p  $20.) See Figure 2.23.

<Insert Figure OLD 2.17>  <new 2.23>


A price ceiling of $20 per match would have no impact on the market at all. The equilibrium price is $16 per match and this is below the ceiling and, therefore, quite legal. There are no forces that will drive the price up to the ceiling. Remember: You only bump your head when the ceiling is too low.


34.
The initial equilibrium is at price  10 cents and quantity  50,000 pounds. (Set Qd  Qs and solve for p. 100,000  5000p  50,000  10,000p, so 150,000  15,000p, and p  10. Plug p  10 into the demand and supply equations and verify that Q  50,000.)



Next construct a supply curve that reduces output to half of its previous level at each price. The initial supply curve, S, and the demand curve, D1, are plotted in Figure 2.24. The new supply curve, S2, hits the vertical axis at the same level as S1 but at each price the quantity is half that of S1, (for example, at 10 cents per pound, S2 is 25,000 pounds and S1 is 50,000 pounds)—therefore, S2 has a slope that is twice as steep. The equation for S2 is QS2  –25,000  5000p. Notice that this hits the vertical axis at p  5 and that output rises only 5000 pounds for each one cent increase in price, not 10,000 pounds as in the case of the original supply curve.

<Insert OLD Figure 2.18> <new 2.24>


Find the new equilibrium by setting Qd  Qs2 and solving to find that p  12.50 cents and Q  37,500. (100,000  5000p  –25,000  5000p, so 125,000  10,000p, and p  12.50. Plugging p  12.50 into the demand and supply equations shows that Q  100,000  (5000  12.5)  100,000  62,500  37,500.) Notice that the policy of destroying half the Wapanzo bean crop has reduced production and consumption by only one-fourth, because this action has driven up the price and induced the producers to move up along the new supply curve.


35. 
As in the last question, the initial equilibrium is at price  10 cents and quantity  50,000 pounds. To find out how much the government must sell to push the price down by 2 cents per pound, we need to see how much consumers will buy at 8 cents per pound and how much producers will sell. Plugging 8 cents into the demand and supply equations yields:
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Thus, the quantity demanded is 30,000 pounds per day greater than the quantity supplied at 8 cents per pound. The government must supply 30,000 pounds per day to make the quantity demanded equal the quantity supplied (by producers and the government) at 8 cents per pound.


36.
First solve to find the equilibrium when the government does not intervene into the market. (Set Qd  Qs and solve for p. 100,000  5000p  10,000  10,000p, so 90,000  15, 000p, and p  6 shekels. Plug p  6 into the demand and/or supply equations. Qd   100,000  (5000  6)  100,000 30,000  70,000 measures.) Thus, consumption is too low by 10,000 measures. However, Joseph cannot simply solve the problem by supplying 10,000 measures from the government granary. If he does, he will drive the price down and other suppliers will reduce their production somewhat, so the quantity supplied won’t rise by the whole 10,000 measures.



Joseph must find the price that will push consumers far enough down their demand curve so that they will demand 80,000 measures of grain, then he must calculate the supply that producers will sell at this price. The government must sell enough to close this gap.



Set Qd equal to 80,000 and solve for p. 80,000  100,000  5000p or 20,000  5000p, so p  4 shekels if consumers are to buy 80,000 measures of grain.



Plug p  4 into the supply equation. Qs  10,000  10,000  4  50,000. Thus, the government needs to sell 30,000 measures of grain to boost consumption to 80,000 measures. Two-thirds of this is to make up for the reduction in supply by producers (who slide down their supply curve in the face of lower prices).


37.
It is probably easiest to answer this question by using a graph. Figure 2.25(a) plots out Qd  10 2p. (As usual, the horizontal intercept can be found by solving for Qd when p  0 and the vertical intercept can be found by setting Qd  0 and solving for p.) To find the market demand curve we sum horizontally across individuals. Since these five people are identical, the market demand curve will simply be five times higher than Ernest’s demand curve at each price. Thus, at p  0, the quantity demanded is 50 rather than 10, and at p  2.5, the quantity demanded is 25 rather than 5. The equation that goes with this market demand curve—seen in Figure 2.25(b)—has an intercept that is five time farther out and a slope that indicates that the quantity demanded falls by five units, not one unit, each time price climbs by one. The appropriate equation, therefore, is Qd  50 10p. Notice that we could have found this by simply multiplying the initial demand equation by five or adding it to itself five times.

<Insert OLD Figure 2.19>  <new 2.25>


Warning! This simple addition (or multiplication) only works when we have identical customers. If, for example, we had two customers whose demand equations were Qd1  10  2p and Qd2  20  2p, we couldn’t simply add these equations to get a market demand of Qd3  30 4p. This equation is plotted as a dashed line in Figure 2.26, along with the kinked demand curve that comes from correctly aggregating demand by adding the individual demand curves together horizontally. (They lie on top of each other below a price of 5.) A linear demand equation cannot describe the resulting market demand curve. The correct demand curve’s formula must be given in two steps: If p  5 then Qd  20 2p. If p  5 then Qd  30  4p. (See Solved Problem 3 for another example of this type of demand curve problem.)
<Insert OLD Figure 2.20>  <new 2.26>

38.
a. 
To find the estimated quantity demanded, plug I  40,000 into the regression equation: 
q  –0.791  (0.0000631  40,000)  –0.791  2.524  1.733 gallons per capita per day. 



b. 
If zero were to lie in the confidence interval around our coefficient estimate (0.0000631), we would not be able to reject the hypothesis that income has no effect on the quantity of gasoline demanded. To build the 95 percent confidence interval, take the coefficient estimate plus and minus two times the estimated standard error of the coefficient, which is given in parentheses below the estimated coefficient. The 95 percent confidence interval, therefore, runs from (0.0000631  (2  0.0000272)) to (0.0000631  (2  0.0000272)), i.e., from 0.0000087 to 0.000118. Because zero is not in this confidence interval, we are 95 percent confident that income does have an effect on per capita gasoline consumption.


39.
The effect of the hurricane on the sugar market is straightforward (see Figure 2.27(a)). The storm has shifted the supply curve to the left, moving it along the demand curve and yielding a higher price for sugar. It stands to reason that corn growers will only cheer such an event if they have gained from the disaster. Corn growers must think that the price of corn will rise. Since their own supply curve hasn’t been affected by the hurricane, this must mean that the demand for corn has risen and driven up the price of corn (see Figure 2.27(b)). If sugar and corn (the source of corn syrup) are substitutes, then the rising price of sugar will shift the demand for corn outward. Notice that we have been able to use economic reasoning to deduce that corn and sugar must be substitutes if an inward shift of the sugar supply curve were to make corn producers better off (unless there is some other link between these markets that we don’t know about.)

<Insert OLD Figure 2.21> <new 2.27>

40.
a.
The market equilibrium wage equates Ld and Ls (350  50w  –400  100w, or 750  150w), so w  $5 per hour. At this wage rate the quantity supplied and demanded is 100 workers. (See Figure 2.28.) To find the effect of the minimum wage, plug $6 per hour into the demand and supply equations. Ld   350 – (50  6)  50. Ls  –400  (100  6)  200. Employers will only hire 50 workers, but 200 workers want jobs. Therefore, employment falls by 50 (from 100 to 50). Unemployment (excess supply) grows from 0 to 150 workers.

<Insert OLD Figure 2.22>  <new 2.28>


b.
The withdrawal of workers from the market shifts the labor supply curve inward. Both of the proposed labor supply curves hit the vertical axis at $4 per hour (the same as the initial labor supply curve) but the first of these, Ls1  –200  50w, is steeper than the original (each one dollar increase in the wage pulls 50 workers into the labor market), while the second equation, Ls2  –600  150w, is flatter. Therefore, the first equation better shows a decline in the supply of labor.



c.
After students return to school, the equilibrium wage rises to $5.50 (where Ld  350 50w  –200  50w  Ls1) and equilibrium quantity rises to 75 workers. This is still below the minimum wage, so employment is not changed. Only 50 workers are hired. However, the excess supply has diminished. At $6 per hour, there are now only 100 teenagers willing to work (–200  (50  6)  
–200  300  100), so unemployment (excess supply) has fallen to 50 workers.


41.
The original minimum wage is set above equilibrium. (The equilibrium wage, where Ld  Ls, is $5 per hour. Check this by verifying that both Ld and Ls equal 3000 at $5.) To find the outcome when the minimum wage is $6 per hour, plug $6 into the demand equation. Do the same for $7 per hour. As Figure 2.29 shows, the quantity demanded falls from Ld  5000  (400  6) to Ld  5000  (400  7), i.e., from 2600 to 2200. Thus, employment of fast food workers falls by 400. The total wage payments to fast food workers, on the other hand, barely falls. Total payments  wL. This has fallen from ($6  2600)  $15,600 to ($7  2200)  $15,400.

<Insert OLD Figure 2.23> <new 2.29>

42.
Qd  1900  2p  500  p  Qs, so 2400  3p, and p, the equilibrium price, is 2400/3  $800. At this price the quantity demanded and supplied is 300. Because the rent ceiling is above the equilibrium price of $800, it will have no impact on the market.


43.
The supply-and-demand model is most applicable when everyone is a price taker, firms sell identical products, everyone has full information about the price and quality of goods, and costs of trading are low. By these criteria, the model is least appropriate in the baby sitting market. In this market it can be time consuming, difficult and expensive for a buyer to find a seller (and vice versa) – lots of phone calls might need to be made to find a sitter. In addition, few people know the going price for sitter services in the market and the product quality differs dramatically from one seller to another. The most applicable market is probably gasoline. Brands of gasoline are likely to be more similar than brands of bread and consumers are much more informed about prices. They learn the latest gasoline price as they drive around town (on the way to work, for example) because almost all sellers post their prices on large signs that can be seen from the road. To find out the price of bread one must usually go into the store and look, so information is much less complete.


44.
To answer this question, pick an initial price of pizza and a higher final price and compare the revenue in the two cases.

Case one: Increase the price from $5 to $10. Sales fall from 15,000 to 10,000. Revenue equals pQ, so revenues have risen from $75,000 per week to $100,000 per week. 

Case two: Increase the price from $10 to $15. Sales fall from 10,000 to 5000, so revenues have fallen from $100,000 per week to $75,000 per week.

        Thus, revenue could rise or could fall. Notice that changes in revenue depend on the elasticity of demand, which changes as we move along the demand curve. In case one we are in an inelastic section of the demand curve; thus, the percentage rise in price is greater than the percent fall in quantity, so pQ rises. In case two, we are in an elastic section of the demand curve; thus, the percentage rise in price is smaller than the percentage fall in quantity, so pQ falls.


45.
The elasticity of demand is a measure of responsiveness of the quantity demanded (of labor) to the wage, and is tied closely to the availability of substitutes. The elasticity of demand for members of the Dog Catchers’ Union is likely to be high because it will be easy to replace them with nonmembers or do without their services. On the other hand, the elasticity of demand for members of the Brain Surgeons’ Guild is likely to be low, since brain surgeons are much harder to replace (it takes a lot of training, degrees, and licenses). 

       The dog catchers would probably vote against recognition of a union that promised to increase wages by 20 percent because they know that the elasticity of demand for their services is high. Since 
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        this implies that a 20 percent increase in wages will cause a 60 percent decrease in the quantity demanded. Many members of the union will lose their jobs.


46.
  Neither of these opposite strategies is necessarily wrong. If Frank’s Fitness Center faces an elastic demand curve, then cutting fees by 20 percent will increase the quantity demanded by a greater percentage and revenues will increase. Frank probably faces an elastic demand curve, since there are lots of other firms in the industry—lots of substitutes for his product. If the Metropolitan Transit Authority faces an inelastic demand curve, then raising fares by 20 percent will decrease the quantity demanded by less than 20 percent, and revenues will increase. The MTA probably faces an inelastic demand curve since there are few good substitutes for public transportation in many large cities.


47.
Senator Blob’s reasoning is squishy. He assumes (correctly, according to the figures in the text) that the demand for cigarettes is inelastic. Thus, a tax hike will probably increase tax revenues because the quantity demanded won’t fall much (provided that the tax it is not so high that widespread bootlegging arises). However, if demand is inelastic, the price will rise by a greater percentage than the quantity demanded, so total expenditures on cigarettes will rise and “those who are addicted to the noxious weed” will have less to spend on other goods and services.


48.
There is only one original copy of Nude Descending a Staircase (No. 2), so the supply curve is vertical (perfectly inelastic) at a quantity of one. In cases of such a product, demand alone determines the price of the good. As the demand has risen, from D1913 to D2004, the price has skyrocketed. See Figure 2.30. 

<Insert OLD Figure 3.10> <new 2.30>

49.
50,000,000  600,000p  10,000,000  400,000p or 60,000,000  1,000,000p, so the equilibrium price is $60 per ton and the equilibrium quantity is 14 million tons (50,000,000  600,000  60  14,000,000).



The elasticity of demand is 
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The elasticity of supply is
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The reason that Old MacDonald’s decisions have no noticeable effect on the price is that his output is such a miniscule part of the entire supply. Suppose that he doubled his output from 10 tons to 20 tons. This would shift the supply curve outward imperceptibly, since the total quantity supplied is 14 million tons. To accommodate this outward shift in supply, the price would fall by a tiny amount as we move along the demand curve. For example, if Old MacDonald’s output rises by 10 tons, the output would rise by .00000071 percent and the price would fall by .00000047 percent.


50.
Figure 2.31(a) shows the entire wheat industry. Bad weather would shift the supply curve inward, but could make all farmers better off if demand is inelastic, so that the price would rise by a greater percentage than the drop in the quantity demanded. Revenue will rise because p2Q2  p1Q1.
Figure 2.32(b) shows the situation facing a single farmer. Each farmer faces a perfectly elastic demand curve for wheat, because other farmers’ wheat will substitute for their own. If an individual farmer supplies less, quantity will fall, but price will stay the same, so revenue will fall from p1q1 to p1q2.
<Insert OLD Figure 3.11> <new 2.31>

51.
What percentage of the tax is borne by the buyers?



Remember that the share of the tax paid by the consumer equals /(  ). 



The pretax equilibrium is
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p  20 cents per Nerf ball and Q  60,000 Nerf balls per month.

Therefore, the demand elasticity  7000(20/60,000)  2.33 and the supply elasticity  8000(20/60,000)  2.67.

The share of the tax borne by the consumers is /(  )  2.66/(2.66  2.33)  .5333, so the consumers bear 53.33 percent of the tax.

The 10-cent tax will raise the price paid by the buyers to 25.33 cents, but cut the price received by the sellers to 15.33 cents. At these prices Qd  Qs  22,667.

This generates tax revenues of tQ  $.10  22,667  $2267.

The increase in income shifts out the demand curve to
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p = 21.33 cents per Nerf ball and Q = 70,667 Nerf balls per month.



The demand elasticity at the new equilibrium  7000(21.33/70,667)  2.113 and the supply elasticity  8000(21.33/70,667)  2.415, so the incidence of the tax is the same as before, 2.415/(2.415  2.113)  .5333. 



After the tax, the price paid by the buyer is 21.33  5.33  26.66 and the price received by the seller is 16.66. Qd  Qs  33,333. 



The new tax revenue is $.10  33,333  $3333, so the increase in income drives up tax revenues by $3333  $2266  $1067.


52.
Qs  1000  50p  700psoy, p  $500 and psoy  $8. 



The formula for cross-price elasticity of supply is
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The quantity supplied is 1000  (50  500)  (700  8)  18,400, so the cross-price elasticity is 700(8/18,400)  .304. Thus, soybeans and cotton are substitutes on the supply side. As the price of soybeans rises, farmers decrease their supply of cotton, switching away from cotton production and into soy production.


53.
For stamps featuring a U.S. flag, the USPS will issue an unlimited amount at the face value on the stamp. Thus, the supply curve for 39-cent flag stamps is a horizontal line at 39 cents, SFlag. As Figure 2.32(a) shows, the demand for these stamps could be high, DH, or low, DL, but the price will stay at 39 cents. People knew that there were a limited number of Elvis stamps to be produced. The USPS would sell these stamps for, say, 39 cents each, but would only sell a limited quantity, Qmax, in Figure 2.32(b). Thus, the supply curve looked like SElvis. Demand for these stamps was high enough that DElvis intersected SElvis at a price higher than 39 cents.

<Insert OLD Figure 3.13> <new 2.32>

54.
The employers will move back along the demand for labor curve. By definition , the elasticity of demand for labor, equals (percentage change in quantity demanded)/(percentage change in wage). Here   0.3 and percentage change in wage  20 percent, so percentage change in quantity demanded  6 percent. Thus, the quantity of labor demanded will fall by 6 percent, from 400 to 376 hours per day. 



The workers will attempt to move up along their labor supply curve. By definition , the elasticity of supply of labor, equals (percentage change in quantity supplied)/(percentage change in wage). Here   0.8 and percentage change in wage  20 percent, so percentage change in quantity supplied  16 percent. Thus, the quantity of labor supplied will rise by 16 percent, from 400 to 464 hours per day. All in all, employment drops by 24 hours per day and unemployment (the gap between the quantity of labor supplied and the quantity demanded) rises from zero to 88 (464  376).


55.
The police crackdown will cause the supply curve to shift inward, moving people up along the demand curve. The elasticity of demand, , equals (percentage change in quantity demanded)/(percentage change in price). Here   0.6 and percentage change in quantity demanded is 20 percent (a drop from 1000 to 800). Therefore, the percentage change in price must be 33.3 percent (0.6  20 percent/(33.3 percent)), so price rises from $50 per bag to $66.67 per bag.


56.
We need to measure the impact of the change in the price of CDs on the quantity demanded of CD players—holding everything else constant including the price of CD players. This cross-price elasticity  (QDplayers/QDplayers)/ (pCDs/pCDs). Holding the price of CD players constant at $56 we see that the drop in the price of CDs from $15 to $12 causes the quantity demanded of CD players to rise from 40,000 to 52,000 per month; thus a $3 price drop has caused a 12,000-unit increase in the quantity demanded. Plugging in these numbers, the cross-price elasticity equals (12,000/40,000)/($3/$15)  0.3/0.2  1.5. (If you used the arc elascticity method, the answer is 1.17.)


57.
Recall that   (dQ/dp)(p/Q) and that (dQ/dp) is the derivative of the demand equation. Thus we need to find where 3(p/Q) equals each of these totals. Substituting in (300  3p) for Q, we get 3(p/(300  3p)). Set this equal to each of the numbers and solve. For example, 3(p/(300  3p))  0.5, implies that 6p  300  3p, or 9p  300, so p  33.33 when the elasticity of demand is 0.5. Let’s check this. At p  33.33, the quantity demanded is 200. Plugging these numbers into the elasticity formula yields   (dQ/dp)(p/Q)  3  (33.33/200)  0.5. The elasticity equals 1.0 at a price of 50, and 1.5 at a price of 60. 


58.
The incidence of the tax depends on the size of the demand elasticity relative to the supply elasticity. The portion of the tax that falls on consumers equals /(  ), where   the supply elasticity and   the demand elasticity. Each of these elasticities tends to change over time. In most cases demand elasticities get larger in magnitude over time, as consumers can make more adjustments. For example, the elasticity of demand for gasoline in Canada rises in magnitude from 0.35 in the short run to 0.7 in the long run (five years). On the other hand, supply elasticities also generally get larger as suppliers have more time to adjust. In such cases, the portion of the tax falling on the consumer depends on which elasticity changes faster. For example, suppose that the supply elasticity of gasoline in Canada is 2.0 in the short run and rises to 3.0 in the long run. In this case, the portion of the tax falling on consumers in the short run is /(  )  2/(2  0.35)  85 percent. In the long run the portion is /(  )  3/(3  0.7)  81 percent.



Finally, note that the elasticity of demand falls over time for some goods, especially those that are durable or easily stored. For such products, it is likely that the proportion of the tax falling on the consumer will rise over time, even if the supply elasticity is unchanged with time.

Exercises

True-False-Ambiguous and Explain Why


1.
The equilibrium price of elbow grease is $5 per kilogram, but the government has in place a price ceiling at $3 per kilogram. If the government removes the price ceiling, this will cause the price to rise and people will buy more.


2.
The equilibrium price of elbow grease is $5 per kilogram, but the government has in place a price ceiling at $3 per kilogram. Shoulder grease is a substitute for elbow grease. If the price of shoulder grease falls, then the shortage of elbow grease will grow larger.

  3.
The tax on gasoline in the District of Columbia is 20 cents per gallon. If the government raises the rate, then total tax revenue will increase.


4.
The demand for used lawn mowers is Qd  5000  50p, where Qd  number of lawn mowers per week, and p  price in dollars. Therefore, the elasticity of demand is 1.

Short Answer


5.
The former Drug Czar said, “We think that we are winning the war on drugs. Recently the price of cocaine has climbed and this indicates that we are cutting off the supply of cocaine smuggled into the United States. Unfortunately, we have no statistics on the amount of cocaine being sold.” Was his reasoning sound? Explain. 


6.
Producers of Wapanzo beans convince the government to support the price of their product. If the price is lower than 15 cents per pound, the government will buy up enough Wapanzo beans to boost the price up to 15 cents per pound. The demand and supply for Wapanzo beans are
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where p  price in cents per pound and Q  pounds per year. How much will this price-support program cost per year?


7.
Figure 2.24 shows the quantity of blueberries bought and sold in various months. Can we use a regression line to estimate the supply of blueberries based on this data? Explain.

<Insert OLD Figure 2.24>  <new 2.33>

8.
The monthly demand curve for pizza for a typical college student, and the monthly supply curve for a typical pizzeria in a college town are given below. 
qd = 50 – 5p

                             qs = -15,0000 + 5,000p

       Assume that the demand and supply curves are linear and that there are 10,000 identical consumers and 10 identical pizza makers. Find the equilibrium price and quantity in this market.


9.
The demand and supply equations for peaches are
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where quantity is in crates per week, p is the price of peaches in cents per pound, Y is average yearly household income in dollars, and pA is the price of apricots in cents per pound, and
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‑
where quantity is in crates per week, p is the price of peaches in cents per pound, and R is the number of inches of rain per year in the peach growing district. Assume that incomes average $30,000, the price of apricots is 80 cents per pound, and the annual rainfall was 40 inches.



a.
What is the equilibrium price of peaches?



b.
How does the equilibrium price of peaches vary with the number of inches of rain per year in the peach-growing district?



c.
Based on the equation, are peaches and apricots substitutes or complements?


10.
In the market for apartments, the quantity demanded is
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where Q is the number of apartments and p is the rent in dollars per month. The quantity supplied is
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Suppose the city council sets a price ceiling $100 below equilibrium. How will the market respond? If you are the only landlord in town who breaks the law, for how much can you rent your apartment?


11.
In the market for tutoring in microeconomics, the quantity demanded is
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where Q is the number of hours and p is the price per hour.  The quantity supplied is
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Because of their wild behavior, Alex and Mac’s frat has been kicked out of school. This has caused the equilibrium quantity of tutoring to fall by 90 hours. Assuming that the demand curve’s shift has been parallel, how much tutoring did their frat originally purchase?


12.
In the market for portable gasoline generators, the quantity demanded is
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where Q is the number per week and p is the price per unit. The quantity supplied is
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An ice storm hits and demand for generators “doubles” – i.e. at every price, people desire to buy exactly twice as much. How does this affect the equilibrium price and quantity? Draw a graph and explain. 


13.
In the market for portable gasoline generators, the quantity demanded is
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where Q is the number per week and p is the price per unit. The quantity supplied is
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An ice storm hits and demand for generators “doubles” – but this time people are willing to pay twice as much for each quantity. How does this affect the equilibrium price and quantity? Draw a graph and explain.
14.
The Cineplex is showing Lord of the Rings: The Return of the King. The current price for a ticket is $6 and there are 1000 tickets sold daily. The estimated price elasticity of demand is 1.5 and the theater is currently filled to 80 percent of capacity. The manager proposes a 10 percent increase in the price of a ticket. Is this a sensible policy? What ticket price will maximize revenue?


15.
The residents of Eastford, Connecticut have downward-sloping, linear demand curves for ice cream. An art aficionado notices an original landscape by Frederick Church hanging in the town hall. After it is sold, each resident in town is mailed a check for $10,000. Because of this, their demand curves shift so that at any price they are willing to buy 2 more ice cream cones per month than before. The supply curve of ice cream cones they face is flat at 75 cents per cone. 



Draw a graph showing the demand curve for a representative individual before and after the increase in income and the supply curve faced by the representative individual. 



How will the increase in income influence the price elasticity of demand for ice cream cones?


16.
Before the government started regulating the market for rental apartments, landlords charged a monthly rent of $500 and 1000 apartments were rented. The short-run elasticity of supply at this equilibrium is .2 and the short-run elasticity of demand is .4. What will happen if the government sets a rent ceiling at $450 per month?


17.
The supply of apartments is Qs  20  .2p and the demand is Qd  230  .3p, where quantity is the number of units and price is in dollars per month. The government imposes a price ceiling of $450. Later it slaps on a tax of $50 per month. How does this tax affect the market?


18.
The supply of clam chowder is Qs  1000  20p. The demand for clam chowder is Qd  14,000  40pA  100p, where Q is the number of crates per day, p is the price per crate in dollars, and pA is the price of crackers in dollars per case. The supply of crackers is Qs  500  20pA. The demand for crackers is Qd  2000  40pA, where Q  cases per day and pA is the price of crackers per case in dollars. What is the cross-price elasticity of the demand for clam chowder with respect to the price of crackers?


19.
The table below gives the quantity of gasoline demanded, QdGasoline (in millions of gallons per day), and the quantity of tires demanded, QdTires (in millions per year), in periods 1 and 2.

Period
QdGasoline
QdTires
PGasoline
PTires

1
90
70
$1.20
$80


2
85
60
$1.50
$100



Why can no elasticities be calculated based on the changes that occur between periods 1 and 2?


20.
Figure 2.34 shows the demand for tickets to the Pat Boone Fourth of July concert. If the concert promoters charge $10 per ticket, what will be the elasticity of demand?

<Insert OLD Figure 3.14>  <new 2.34>

21.
The market for a product has the following pretax supply and demand curves: Qd  100,000  2000p and Qs = 20,000  4000p, where Q  units per month and p  dollars per unit. The government has just levied a tax, which has caused the price paid by buyers to rise by $2 per unit. How big was the tax?


22.
Suppose that consumers currently use ATM machines 10 billion times per year. If the government adds a tax of 10 cents per ATM use (and nothing else happens that shifts the supply and demand curves), will it raise $1 billion​ in tax revenue per year? Draw a graph and explain. 


23.
The demand for beef is 
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where Q is the pounds per week, p is the price per pound and Y is income per capita. 



The quantity supplied is 
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If income per capita equals $40,000, what is the income elasticity for beef?
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