262 ( Chapter 13/The Costs of Production


SOLUTIONS TO TEXT PROBLEMS: Chapter 6

Quick Quizzes


1.
A price ceiling is a legal maximum on the price at which a good can be sold.  Examples of price ceilings include rent control, price controls on gasoline in the 1970s, and price ceilings on water during a drought.  A price floor is a legal minimum on the price at which a good can be sold.  Examples of price floors include the minimum wage and farm-support prices.  A price ceiling leads to a shortage, if the ceiling is binding, because suppliers won’t produce enough goods to meet demand unless the price is allowed to rise above the ceiling.  A price floor leads to a surplus, if the floor is binding, because suppliers produce more goods than are demanded unless the price is allowed to fall below the floor.

2.
With no tax, as shown in Figure 1, the demand curve is D1 and the supply curve is S. The equilibrium price is P1 and the equilibrium quantity is Q1.  If the tax is imposed on car buyers, the demand curve shifts down by the amount of the tax ($1000) to D2.  The downward shift in the demand curve leads to a decline in the equilibrium price to P2 (the amount received by sellers from buyers) and a decline in the equilibrium quantity to Q2.  The price received by sellers declines by P1 – P2, shown in the figure as ( PS.  Buyers pay a total of P2 + $1,000, an increase in what they pay of P2 + $1,000 - P1, shown in the figure as ( PB.
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Figure 1

If the tax is imposed on car sellers, as shown in Figure 2, the supply curve shifts up by the amount of the tax ($1000) to S2.  The upward shift in the supply curve leads to a rise in the equilibrium price to P2 (the amount received by sellers from buyers) and a decline in the equilibrium quantity to Q2.  The price paid by buyers declines by P1 - P2, shown in the figure as (PB.  Sellers receive P2 and pay taxes of $1,000, receiving on net P2 - $1,000, a dcrease in what they receive by P1 - (P2 - $1,000), shown in the figure as (PS.
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Figure 2
Questions for Review
1.
An example of a price ceiling is the rent control system in New York City.  An example of a price floor is the minimum wage.  Many other examples are possible.

2.
A shortage of a good arises when there is a binding price ceiling.  A surplus of a good arises when there is a binding price floor.

3.
When the price of a good is not allowed to bring supply and demand into equilibrium, some alternative mechanism must allocate resources.  If quantity supplied exceeds quantity demanded, so that there is a surplus of a good as in the case of a binding price floor, sellers may try to appeal to the personal biases of the buyers.  If quantity demanded exceeds quantity supplied, so that there is a shortage of a good as in the case of a binding price ceiling, sellers can ration the good according to their personal biases, or make buyers wait in line.

4.
Economists usually oppose controls on prices because prices have the crucial job of coordinating economic activity by balancing demand and supply.  When policymakers set controls on prices, they obscure the signals that guide the allocation of society’s resources.  Further, price controls often hurt those they are trying to help.

5.
A tax paid by buyers shifts the demand curve, while a tax paid by sellers shifts the supply curve.  However, the outcome is the same regardless of who pays the tax.

6.
A tax on a good raises the price buyers pay, lowers the price sellers receive, and reduces the quantity sold.

7.
The burden of a tax is divided between buyers and sellers depending on the elasticity of demand and supply.  Elasticity represents the willingness of buyers or sellers to leave the market, which in turns depends on their alternatives.  When a good is taxed, the side of the market with fewer good alternatives cannot easily leave the market and thus bears more of the burden of the tax.

Problems and Applications
1.
If the price ceiling of $40 per ticket is below the equilibrium price, then quantity demanded exceeds quantity supplied, so there will be a shortage of tickets.  The policy decreases the number of people who attend classical music concerts, since the quantity supplied is lower because of the lower price.

2.
a.
The imposition of a binding price floor in the cheese market is shown in Figure 3.  In the absence of the price floor, the price would be P1 and the quantity would be Q1.  With the floor set at Pf, which is greater than P1, the quantity demanded is Q2, while quantity supplied is Q3, so there is a surplus of cheese in the amount Q3 – Q2.

b.
The farmers’ complaint that their total revenue has declined is correct if demand is elastic.  With elastic demand, the percentage decline in quantity would exceed the percentage rise in price, so total revenue would decline.

c.
If the government purchases all the surplus cheese at the price floor, producers benefit and taxpayers lose.  Producers would produce quantity Q3 of cheese, and their total revenue would increase substantially.  But consumers would buy only quantity Q2 of cheese, so they are in the same position as before.  Taxpayers lose because they would be financing the purchase of the surplus cheese through higher taxes. 

[image: image3.png]wPrice of Cheese

—

)
N

Qs

Supply

Q1 Q3
Quantity of Cheese




Figure 3

3.
a.
The equilibrium price of Frisbees is $8 and the equilibrium quantity is 6 million Frisbees.

b.
With a price floor of $10, the new market price is $10 since the price floor is binding.  At that price, only 2 million Frisbees are sold, since that’s the quantity demanded.

c.
If there’s a price ceiling of $9, it has no effect, since the market equilibrium price is $8, below the ceiling.  So the equilibrium price is $8 and the equilibrium quantity is 6 million Frisbees.

4.
a.
Figure 4 shows the market for beer without the tax.  The equilibrium price is P1 and the equilibrium quantity is Q1.  The price paid by consumers is the same as the price received by producers.
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Figure 4
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Figure 5
b.
When the tax is imposed, it drives a wedge of $2 between supply and demand, as shown in Figure 5.  The price paid by consumers is P2, while the price received by producers is P2 ​– $2.  The quantity of beer sold declines to Q2.

5.
Reducing the payroll tax paid by firms and using part of the extra revenue to reduce the payroll tax paid by workers would not make workers better off, because the division of the burden of a tax depends on the elasticity of supply and demand and not on who must pay the tax.  Since the tax wedge would be larger, it is likely that both firms and workers, who share the burden of any tax, would be worse off.

6.
If the government imposes a $500 tax on luxury cars, the price paid by consumers will rise less than $500, in general.  The burden of any tax is shared by both producers and consumers(the price paid by consumers rises and the price received by producers falls, with the difference between the two equal to the amount of the tax.  The only exceptions would be if the supply curve were perfectly elastic or the demand curve were perfectly inelastic, in which case consumers would bear the full burden of the tax and the price paid by consumers would rise by exactly $500.

7.
a.
It doesn’t matter whether the tax is imposed on producers or consumers(the effect will be the same.  With no tax, as shown in Figure 6, the demand curve is D1 and the supply curve is S1.  If the tax is imposed on producers, the supply curve shifts up by the amount of the tax (50 cents) to S2.  Then the equilibrium quantity is Q2, the price paid by consumers is P2, and the price received (after taxes are paid) by producers is P2 – 50 cents.  If the tax is instead imposed on consumers, the demand curve shifts down by the amount of the tax (50 cents) to D2.  The downward shift in the demand curve (when the tax is imposed on consumers) is exactly the same magnitude as the upward shift in the supply curve when the tax is imposed on producers.  So again, the equilibrium quantity is Q2, the price paid by consumers is P2 (including the tax paid to the government), and the price received by producers is P2 – 50 cents.
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Figure 6
b.
The more elastic is the demand curve, the more effective this tax will be in reducing the quantity of gasoline consumed.  Greater elasticity of demand means that quantity falls more in response to the rise in the price of gasoline.  Figure 7 illustrates this result.  Demand curve D1 represents an elastic demand curve, while demand curve D2 is more inelastic.  To get the same tax wedge between demand and supply requires a greater reduction in quantity with demand curve D1 than for demand curve D2.
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Figure 7
c.
The consumers of gasoline are hurt by the tax because they get less gasoline at a higher price.  

d.
Workers in the oil industry are hurt by the tax as well.  With a lower quantity of gasoline being produced, some workers may lose their jobs.  With a lower price received by producers, wages of workers might decline.

8.
a.
Figure 8 shows the effects of the minimum wage.  In the absence of the minimum wage, the market wage would be w1 and Q1 workers would be employed.  With the minimum wage (wm) imposed above w1, the market wage is wm, the number of employed workers is Q2, and the number of workers who are unemployed is Q3 - Q2.  Total wage payments to workers are shown as the area of rectangle ABCD, which equals wm times Q2.
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Figure 8

b.
An increase in the minimum wage would decrease employment.  The size of the effect on employment depends only on the elasticity of demand.  The elasticity of supply doesn’t matter, because there’s a surplus of labor.

c.
The increase in the minimum wage would increase unemployment.  The size of the rise in unemployment depends on both the elasticities of supply and demand.  The elasticity of demand determines the quantity of labor demanded, the elasticity of supply determines the quantity of labor supplied, and the difference between the quantity supplied and demanded of labor is the amount of unemployment.

d.
If the demand for unskilled labor were inelastic, the rise in the minimum wage would increase total wage payments to unskilled labor.  With inelastic demand, the percentage decline in employment would be less than the percentage increase in the wage, so total wage payments increase.  However, if the demand for unskilled labor were elastic, total wage payments would decline, since then the percentage decline in employment would exceed the percentage increase in the wage.

9.
a.
Figure 9 shows the effect of a tax on gun buyers.  The tax reduces the demand for guns from D1 to D2.  The result is a rise in the price buyers pay for guns from P1 to P2, and a decline in the quantity of guns from Q1 to Q2.
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Figure 9

b.
Figure 10 shows the effect of a tax on gun sellers.  The tax reduces the supply of guns from S1 to S2.  The result is a rise in the price buyers pay for guns from P1 to P2, and a decline in the quantity of guns from Q1 to Q2.
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Figure 10

c.
Figure 11 shows the effect of a binding price floor on guns.  The increase in price from P1 to Pf leads to a decline in the quantity of guns from Q1 to Q2.  There is excess supply in the market for guns, since the quantity supplied (Q3) exceeds the quantity demanded (Q2) at the price Pf.
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Figure 11
d.
Figure 12 shows the effect of a tax on ammunition.  The tax on ammunition reduces the demand for guns from D1 to D2, because ammunition and guns are complements.  The result is a decline in the price of guns from P1 to P2, and a decline in the quantity of guns from Q1 to Q2.
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Figure 12
10.
a.
Programs aimed at making the public aware of the dangers of smoking reduce the demand for cigarettes, shown in Figure 13 as a shift from demand curve D1 to D2.  The price support program increases the price of tobacco, which is the main ingredient in cigarettes.  As a result, the supply of cigarettes shifts to the left, from S1 to S2.  The effect of both programs is to reduce the quantity of cigarette consumption from Q1 to Q2.
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Figure 13
b.
The combined effect of the two programs on the price of cigarettes is ambiguous.  The education campaign reduces demand for cigarettes, which tends to reduce the price.  The tobacco price supports raise the cost of production of cigarettes, which tends to increase the price.  

c.
The taxation of cigarettes further reduces cigarette consumption, since it increases the price to consumers.  As shown in the figure, the quantity falls to Q3.

11.
a.
The effect of a $0.50 per cone subsidy is to shift the demand curve up by $0.50 at each quantity, since at each quantity a consumer's willingness to pay is $0.50 higher.  The effects of such a subsidy are shown in Figure 14.  Before the subsidy, the price is P1.  After the subsidy, the price received by sellers is PS and the effective price paid by consumers is PD, which equals PS minus 50 cents.  Before the subsidy, the quantity of cones sold is Q1; after the subsidy the quantity increases to Q2.
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Figure 14

b.
Because of the subsidy, consumers are better off, since they consume more at a lower price.  Producers are also better off, since they sell more at a higher price.  The government loses, since it has to pay for the subsidy.

SOLUTIONS TO TEXT PROBLEMS:  Chapter 7

Quick Quizzes

1.
Figure 1 shows the demand curve for turkey.  The price of turkey is P1 and the consumer surplus that results from that price is denoted CS.  Consumer surplus measures buyers’ willingness to pay (measured by the demand curve) minus the amount the buyers actually pay.
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Figure 1
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Figure 2
2.
Figure 2 shows the supply curve for turkey.  The price of turkey is P1 and the producer surplus that results from that price is denoted PS.  Producer surplus measures the amount sellers are paid for a good minus the sellers’ cost (measured by the supply curve).
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Figure 3

3.
Figure 3 shows the supply and demand for turkey.  The price of turkey is P1, consumer surplus is CS, and producer surplus is PS.  Producing more turkey would lower total surplus because the value to buyers would be less than the cost to sellers.

Questions for Review
1.
Buyers' willingness to pay, consumer surplus, and the demand curve are all closely related.  The height of the demand curve represents the willingness to pay of the buyers.  Consumer surplus is the area below the demand curve and above the price, which equals each buyer's willingness to pay less the price of the good.

2.
Sellers' costs, producer surplus, and the supply curve are all closely related.  The height of the supply curve represents the costs of the sellers.  Producer surplus is the area below the price and above the supply curve, which equals the price minus each sellers' costs.

[image: image18.png]Price

surplus

Demand

Equilibrium Quantity
quantity




Figure 4

3.
Figure 4 shows producer and consumer surplus in a supply-and-demand diagram.

4.
An allocation of resources is efficient if it maximizes total surplus, the sum of consumer surplus and producer surplus.  But efficiency may not be the only goal of economic policymakers; they may also be concerned about equity(the fairness of the distribution of well-being.

5.
The invisible hand of the marketplace guides the self-interest of buyers and sellers into promoting general economic well-being.  Despite decentralized decisionmaking and self-interested decisionmakers, free markets lead to an efficient outcome.

6.
Two types of market failure are market power and externalities.  Market power may cause market outcomes to be inefficient because when firms influence prices they cause price and quantity to differ from the levels they would be under perfect competition, which keeps total surplus from being maximized.  Externalities are side effects that are not taken into account by buyers and sellers.  As a result, the free market does not maximize total surplus.

Problems and Applications
1.
If an early freeze in California sours the lemon crop, the supply curve for lemons shifts to the left, as shown in Figure 5.  The result is a rise in the price of lemons and a decline in consumer surplus from A + B + C to just A.  So consumer surplus declines by the amount B + C.
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Figure 5
In the market for lemonade, the higher cost of lemons reduces the supply of lemonade, as shown in Figure 6.  The result is a rise in the price of lemonade and a decline in consumer surplus from D + E + F to just D, a loss of E + F.  Note that an event that affects consumer surplus in one market often has effects on consumer surplus in other markets.
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Figure 6

2.
A rise in the demand for French bread leads to an increase in producer surplus in the market for French bread, as shown in Figure 7.  The shift of the demand curve leads to an increased price, which increases producer surplus from area A to area A + B + C.
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Figure 7
The increased quantity of French bread being sold increases the demand for flour, as shown in Figure 8.  As a result, the price of flour rises, increasing producer surplus from area D to D + E + F.  Note that an event that affects producer surplus in one market leads to effects on producer surplus in related markets. 
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Figure 8
3.
a.
Bert’s demand schedule is:           

	Price
	Quantity Demanded

	More than $7
	0

	$5 to $7
	1

	$3 to $5
	2

	$1 to $3
	3

	$1 or less
	4


Bert’s demand curve is shown in Figure 9.
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Figure 9
b.
When the price of a bottle of water is $4, Bert buys two bottles of water.  His consumer surplus is shown as area A in the figure.  He values his first bottle of water at $7, but pays only $4 for it, so has consumer surplus of $3.  He values his second bottle of water at $5, but pays only $4 for it, so has consumer surplus of $1.  Thus Bert’s total consumer surplus is $3 + $1 = $4, which is the area of A in the figure.

c.
When the price of a bottle of water falls from $4 to $2, Bert buys three bottles of water, an increase of one.  His consumer surplus consists of both areas A and B in the figure, an increase in the amount of area B.  He gets consumer surplus of $5 from the first bottle ($7 value minus $2 price), $3 from the second bottle ($5 value minus $2 price), and $1 from the third bottle ($3 value minus $2 price), for a total consumer surplus of $9.  Thus consumer surplus rises by $5 (which is the size of area B) when the price of a bottle of water falls from $4 to $2.

4.
a.
Ernie’s supply schedule for water is:

	Price
	Quantity Supplied

	More than $7
	4

	$5 to $7
	3

	$3 to $5
	2

	$1 to $3
	1

	Less than $1
	0


Ernie’s supply curve is shown in Figure 10.
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Figure 10
b.
When the price of a bottle of water is $4, Ernie sells two bottles of water.  His producer surplus is shown as area A in the figure.  He receives $4 for his first bottle of water, but it costs only $1 to produce, so Ernie has producer surplus of $3.  He also receives $4 for his second bottle of water, which costs $3 to produce, so he has producer surplus of $1.  Thus Ernie’s total producer surplus is $3 + $1 = $4, which is the area of A in the figure.

c.
When the price of a bottle of water rises from $4 to $6, Ernie sells three bottles of water, an increase of one.  His producer surplus consists of both areas A and B in the figure, an increase by the amount of area B.  He gets producer surplus of $5 from the first bottle ($6 price minus $1 cost), $3 from the second bottle ($6 price minus $3 cost), and $1 from the third bottle ($6 price minus $5 price), for a total producer surplus of $9.  Thus producer surplus rises by $5 (which is the size of area B) when the price of a bottle of water rises from $4 to $6.

5.
a.
From Ernie’s supply schedule and Bert’s demand schedule, the quantity demanded and supplied are:

	Price
	Quantity Supplied
	Quantity Demanded

	   $ 2
	1
	3

	4
	2
	2

	6
	3
	1


Only a price of $4 brings supply and demand into equilibrium, with an equilibrium quantity of 2.

b.
At a price of $4, consumer surplus is $4 and producer surplus is $4, as shown in problems 3 and 4.  Total surplus is $4 + $4 = $8.

c.
If Ernie produced one fewer bottle, his producer surplus would decline to $3, as shown in problem 4.  If Bert consumed one fewer bottle, his consumer surplus would decline to $3, as shown in problem 3.  So total surplus would decline to $3 + $3 = $6.

d.
If Ernie produced one additional bottle of water, his cost would be $5, but the price is only $4, so his producer surplus would decline by $1.  If Bert consumed one additional bottle of water, his value would be $3, but the price is $4, so his consumer surplus would decline by $1.  So total surplus declines by $1 + $1 = $2.

6.
a.
The effect of falling production costs in the market for stereos results in a shift to the right in the supply curve, as shown in Figure 11.  As a result, the equilibrium price of stereos declines and the equilibrium quantity increases.

b.
The decline in the price of stereos increases consumer surplus from area A to A + B + C + D, an increase in the amount B + C + D.  Prior to the shift in supply, producer surplus was areas B + E (the area above the supply curve and below the price).  After the shift in supply, producer surplus is areas E + F + G.  So producer surplus changes by the amount F + G – B, which may be positive or negative.  The increase in quantity increases producer surplus, while the decline in the price reduces producer surplus.  Since consumer surplus rises by B + C + D and producer surplus rises by F + G – B, total surplus rises by C + D + F + G.

c.
If the supply of stereos is very elastic, then the shift of the supply curve benefits consumers most.  To take the most dramatic case, suppose the supply curve were horizontal, as shown in Figure 12.  Then there is no producer surplus at all.  Consumers capture all the benefits of falling production costs, with consumer surplus rising from area A to area A + B.
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Figure 11
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Figure 12

7.
Figure 13 shows supply and demand curves for haircuts.  Supply equals demand at a quantity of three haircuts and a price between $4 and $5.  Firms A, C, and D should cut the hair of Riki, Jerry, and Montel.  Oprah’s willingness to pay is too low and firm B’s costs are too high, so they do not participate.  The maximum total surplus is the area between the demand and supply curves, which totals $11 ($8 value minus $2 cost for the first haircut, plus $7 value minus $3 cost for the second, plus $5 value minus $4 cost for the third).
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Figure 13

8.
a.
The effect of falling production costs in the market for computers results in a shift to the right in the supply curve, as shown in Figure 14.  As a result, the equilibrium price of computers declines and the equilibrium quantity increases.  The decline in the price of computers increases consumer surplus from area A to A + B + C + D, an increase in the amount B + C + D.
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Figure 14


Prior to the shift in supply, producer surplus was areas B + E (the area above the supply curve and below the price).  After the shift in supply, producer surplus is areas E + F + G.  So producer surplus changes by the amount F + G – B, which may be positive or negative.  The increase in quantity increases producer surplus, while the decline in the price reduces producer surplus.  Since consumer surplus rises by B + C + D and producer surplus rises by F + G – B, total surplus rises by C + D + F + G.
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Figure 15

b.
Since adding machines are substitutes for computers, the decline in the price of computers means that people substitute computers for adding machines, shifting the demand for adding machines to the left, as shown in Figure 15.  The result is a decline in both the equilibrium price and equilibrium quantity of adding machines.  Consumer surplus in the adding-machine market changes from area A + B to A + C, a net change of C – B.  Producer surplus changes from area C + D + E to area E, a net loss of C + D.  Adding machine producers are sad about technological advance in computers because their producer surplus declines.


c.
Since software and computers are complements, the decline in the price and increase in the quantity of computers means that the demand for software increases, shifting the demand for software to the right, as shown in Figure 16.  The result is an increase in both the price and quantity of software.  Consumer surplus in the software market changes from B + C to A + B, a net change of A – C.  Producer surplus changes from E to C + D + E, an increase of C + D, so software producers should be happy about the technological progress in computers.


d.
Yes, this analysis helps explain why Bill Gates is one the world’s richest men, since his company produces a lot of software that is a complement with computers and there has been tremendous technological advance in computers.
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Figure 16

9.
a.
Figure 17 illustrates the demand for medical care.  If each procedure has a price of $100, quantity demanded will be Q1 procedures.
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Figure 17

b.
If consumers pay only $20 per procedure, the quantity demanded will be Q2 procedures.  Since the cost to society is $100, the number of procedures performed is too large to maximize total surplus.  The quantity that maximizes total surplus is Q1 procedures, which is less than Q2. 

c.
The use of medical care is excessive in the sense that consumers get procedures whose value is less than the cost of producing them.  As a result, the economy’s total surplus is reduced.

d.
To prevent this excessive use, the consumer must bear the marginal cost of the procedure.  But this would require eliminating insurance.  Another possibility would be that the insurance company, which pays most of the marginal cost of the procedure ($80, in this case) could decide whether the procedure should be performed.  But the insurance company does not get the benefits of the procedure, so its decisions may not reflect the value to the consumer.

10.
a.
Figure 18 illustrates the effect of the drought.  The supply curve shifts to the left, leading to a rise in the equilibrium price from P1 to P2 and a decline in the equilibrium quantity from Q1 to Q2.
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Figure 18

b.
If the price of water is not allowed to change, there will be a shortage of water, with the shortage shown on the figure as the difference between Q1 and Q3.

c.
The system for allocating water is inefficient because it no longer allocates water to those who value it most highly.  Some people who value water at more than its cost of production will be unable to obtain it, so society’s total surplus is not maximized.

The allocation system seems unfair as well.  Water is allocated simply on past usage, rewarding past wastefulness.  If a family’s demand for water increases, say because of an increase in family size, the policy doesn’t allow them to obtain more water.  Poor families, who probably used water mostly for necessary uses like drinking, would suffer more than wealthier families who would have to cut back only on luxury uses of water like operating backyard fountains and pools.  However, the policy also keeps the price of water lower, which benefits poor families, since otherwise more of their family budget would have to go for water.

d.
If the city allowed the price of water to rise to its equilibrium price P2, the allocation would be more efficient.  Quantity supplied would equal quantity demanded and there would be no shortage.  Total surplus would be maximized.

Whether the market allocation would be more or less fair than the proportionate reduction in water under the old policy is difficult to say, but it is likely to be fair.  Notice that the quantity supplied would be higher (Q2) in this case than under the water restrictions (Q3), so there is less reduction in water usage.  To make the market solution even more fair, the government could provide increased tax relief or welfare payments for poor families who suffer from paying the higher water prices.

SOLUTIONS TO TEXT PROBLEMS: Chapter 8

Quick Quizzes

1.
Figure 1 shows the supply and demand curves for cookies, with equilibrium quantity Q1 and equilibrium price P1.  When the government imposes a tax on cookies, the price to buyers rises to PB, the price received by sellers declines to PS, and the equilibrium quantity falls to Q2.  The deadweight loss is the triangular area below the demand curve and above the supply curve between quantities Q1 and Q2.  The deadweight loss shows the fall in total surplus that results from the tax.
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Figure 1

2.
A tax on beer would have a larger deadweight loss than a tax on milk, since the demand for beer is more elastic than the demand for milk and the deadweight loss of a tax is larger the greater is the elasticity of demand.

3.
If the government doubles the tax on gasoline, the revenue from the gasoline tax could rise or fall, depending on where the tax falls on the Laffer curve.  However, if the government doubles the tax on gasoline, you can be sure that the deadweight loss of the tax rises, since deadweight loss always rises as the tax rate rises.

Questions for Review
1.
When the sale of a good is taxed, both consumer surplus and producer surplus decline.  The decline in consumer surplus and producer surplus exceeds the amount of government revenue that is raised, so society's total surplus declines.  The tax distorts the incentives of both buyers and sellers, so resources are allocated inefficiently.

2.
Figure 2 illustrates the deadweight loss and tax revenue from a tax on the sale of a good.  Without a tax, the equilibrium quantity would be Q1, the equilibrium price would be P1, consumer surplus would be A+B+C, and producer surplus would be D+E+F.  The imposition of a tax places a wedge between the price buyers pay, PB, and the price sellers receive, PS, where PB = PS + tax.  The quantity sold declines to Q2.  Now consumer surplus is A, producer surplus is F, and government revenue is B+D.  The deadweight loss of the tax is C+E, since that area is lost because of the decline in quantity from Q1 to Q2.
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Figure 2

3.
The greater the elasticities of demand and supply, the greater the deadweight loss of a tax.  Since elasticity measures the response of quantity to a change in price, higher elasticity means the tax induces a greater reduction in quantity, hence a greater distortion to the market.

4.
Experts disagree about whether labor taxes have small or large deadweight losses because they have different views about the elasticity of labor supply.  Some believe that labor supply is inelastic, so a tax on labor has a small deadweight loss.  But others think that workers can adjust their hours worked in various ways, so labor supply is elastic, and thus a tax on labor has a large deadweight loss.

5.
The deadweight loss of a tax rises more than proportionally as the tax rises.  Tax revenue, however, may increase initially as the tax rises, but as the tax rises further, revenue eventually declines.

Problems and Applications
1.
a.
Figure 3 illustrates the market for pizza.  The equilibrium price is P1, the equilibrium quantity is Q1, consumer surplus is area A+B+C, and producer surplus is area D+E+F.  There is no deadweight loss, as all the potential gains from trade are realized; total surplus is the entire area between the demand and supply curves(A+B+C+D+E+F.
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Figure 3

b.
With a $1 tax on each pizza sold, the price paid by buyers, PB, is now higher than the price received by sellers, PS, where PB = PS + $1.  The quantity declines to Q2, consumer surplus is area A, producer surplus is area F, government revenue is area B+D, and deadweight loss is area C+E.  Consumer surplus declines by B+C, producer surplus declines by D+E, government revenue increases by B+D, and deadweight loss increases by C+E.

c.
If the tax were removed and consumers and producers voluntarily transferred B+D to the government to make up for the lost tax revenue, then everyone would be better off than without the tax.  The equilibrium quantity would be Q1, as in the case without the tax, and the equilibrium price would be P1.  Consumer surplus would be A+C, because consumers get surplus of A+B+C, then voluntarily transfer B to the government.  Producer surplus would be E+F, since producers get surplus of D+E+F, then voluntarily transfer D to the government.  Both consumers and producers are better off than the case when the tax was imposed.  If consumers and producers gave a little bit more than B+D to the government, then all three parties, including the government, would be better off.  This illustrates the inefficiency of taxation.

2.
a.
The statement, "If the government taxes land, wealthy landowners will pass the tax on to their poorer renters," is incorrect.  With a tax on land, landowners can not pass the tax on.  Since the supply curve of land is perfectly inelastic, landowners bear the entire burden of the tax.  Renters will not be affected at all.

b.
The statement, "If the government taxes apartment buildings, wealthy landowners will pass the tax on to their poorer renters," is partially correct.  With a tax on apartment buildings, landowners can pass the tax on more easily, though the extent to which they do this depends on the elasticities of supply and demand.  In this case, the tax is a direct addition to the cost of rental units, so the supply curve will shift up by the amount of the tax.  The tax will be shared by renters and landowners, depending on the elasticities of demand and supply.

3.
a.
The statement, "A tax that has no deadweight loss cannot raise any revenue for the government," is incorrect.  An example is the case of a tax when either supply or demand is perfectly inelastic.  The tax has neither an effect on quantity nor any deadweight loss, but it does raise revenue.

b.
The statement, "A tax that raises no revenue for the government cannot have any deadweight loss," is incorrect.  An example is the case of a 100 percent tax imposed on sellers.  With a 100 percent tax on their sales of the good, sellers won't supply any of the good, so the tax will raise no revenue.  Yet the tax has a large deadweight loss, since it reduces the quantity sold to zero.

4.
a.
With very elastic supply and very inelastic demand, the burden of the tax on rubber bands will be borne largely by buyers.  As Figure 4 shows, consumer surplus declines considerably, by area A+B, but producer surplus doesn't fall much at all, just by area C+D.
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Figure 4

b.
With very inelastic supply and very elastic demand, the burden of the tax on rubber bands will be borne largely by sellers.  As Figure 5 shows, consumer surplus does not decline much, just by area A+B, while producer surplus falls substantially, by area C+D.  Compared to part (a), producers bear much more of the burden of the tax, and consumers bear much less.
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Figure 5
5.
a.
The deadweight loss from a tax on heating oil is likely to be greater in the fifth year after it is imposed rather than the first year.  In the first year, the elasticity of demand is fairly low, as people who own oil heaters are not likely to get rid of them right away.  But over time they may switch to other energy sources and people buying new heaters for their homes will more likely choose gas or electric, so the tax will have a greater impact on quantity.

b.
The tax revenue is likely to be higher in the first year after it is imposed than in the fifth year.  In the first year, demand is more inelastic, so the quantity does not decline as much and tax revenue is relatively high.  As time passes and more people substitute away from oil, the equilibrium quantity declines, as does tax revenue.

6.
Since the demand for food is inelastic, a tax on food is a good way to raise revenue because it does not lead to much of a deadweight loss; thus taxing food is less inefficient than taxing other things.  But it is not a good way to raise revenue from an equity point of view, since poorer people spend a higher proportion of their income on food, so the tax would hit them harder than it would hit wealthier people.

7.
a.
This tax has such a high rate that it is not likely to raise much revenue.  Because of the high tax rate, the equilibrium quantity in the market is likely to be at or near zero.

b.
Senator Moynihan's goal was probably to ban the use of hollow-tipped bullets.  In this case, a tax is as effective as an outright ban.

8.
a.
Figure 6 illustrates the market for socks and the effects of the tax.  Without a tax, the equilibrium quantity would be Q1, the equilibrium price would be P1, total spending by consumers equals total revenue for producers, which is P1 x Q1, which equals area B+C+D+E+F, and government revenue is zero. The imposition of a tax places a wedge between the price buyers pay, PB, and the price sellers receive, PS, where PB = PS + tax.  The quantity sold declines to Q2.  Now total spending by consumers is PB x Q2, which equals area A+B+C+D, total revenue for producers is PS x Q2, which is area C+D, and government tax revenue is Q2 x tax, which is area A+B.

b.
Unless supply is perfectly elastic, the price received by producers falls because of the tax.  Total receipts for producers fall, since producers lose revenue equal to area B+E+F.  
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Figure 6

c.
The price paid by consumers rises, unless demand is perfectly elastic.  Whether total spending by consumers rises or falls depends on the price elasticity of demand.  If demand is elastic, the percentage decline in quantity exceeds the percentage increase in price, so total spending declines.  If demand is inelastic, the percentage decline in quantity is less than the percentage increase in price, so total spending rises.  Whether total consumer spending falls or rises, consumer surplus declines because of the increase in price and reduction in quantity.

9.
Since the tax on gadgets was eliminated, all tax revenue must come from the tax on widgets.  The tax revenue from the tax on widgets equals the tax per unit times the quantity produced.  Assuming that neither the supply nor the demand curves for widgets are perfectly elastic or inelastic and since the increased tax causes a smaller quantity of widgets to be produced, then it is impossible for tax revenue to double--multiplying the tax per unit (which doubles) times the quantity (which declines) gives a number that is less than double the original tax revenue from widgets.  So the government's tax change will yield less money than before.

10.
a.
Figure 7 illustrates the effects of the tax increase on the new car market in New Jersey.  The quantity of cars sold declines from Q1 to Q2, the price paid by consumers rises from PB1 to  PB2, and the price received by producers declines from PS1 to  PS2, where PB1 = PS1 + $100 and PB2 = PS2 + $150.
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Figure 7

b.
The following table shows the welfare impact of the change in the tax.

	
	OLD
	NEW
	CHANGE

	Consumer Surplus
	A+B+C
	A
	–(B+C)

	Producer Surplus
	F+G+H
	H
	–(F+G)

	Government Revenue
	D+E
	B+D+F
	+(B+F)–E

	Total Surplus
	A+B+C+D+E+F+G+H
	A+B+D+F+H
	–(C+E+G)


c.
The change in government revenue is B + F – E, which could be positive or negative.

d.
The change in deadweight loss is positive, as it increases by C+E+G, meaning that the economy as a whole is worse off.

e.
The demand for cars in New Jersey is probably fairly elastic, since people could travel to nearby states to buy cars.  With elastic demand, area B in the figure will be very small, so the additional tax is less likely to increase government revenue.  New Jersey could try to reduce the elasticity of demand by requiring people to pay sales tax to New Jersey when they buy a car outside the state.

11.
From the standpoint of economic efficiency, the British poll tax is wonderful, because it does not distort any economic incentives, so it has no deadweight loss.  But such a tax is inequitable, because it is more burdensome on the poor than on the rich.  As a result, the tax was quite unpopular.

12.
Figure 8 illustrates the effects of the $2 subsidy on a good.  Without the subsidy, the equilibrium price is P1 and the equilibrium quantity is Q1.  With the subsidy, buyers pay price PB, producers receive price PS (where PS = PB + $2), and the quantity sold is Q2.  The following table illustrates the effect of the subsidy on consumer surplus, producer surplus, government revenue, and total surplus.  Since total surplus declines by area D+H, the subsidy leads to a deadweight loss in that amount.

	
	OLD
	NEW
	CHANGE

	Consumer Surplus
	A+B
	A+B+E+F+G
	+(E+F+G)

	Producer Surplus
	E+I
	B+C+E+I
	+(B+C)

	Government Revenue
	0
	–(B+C+D+E+F+G+H)
	–(B+C+D+E+F+G+H)

	Total Surplus
	A+B+E+I
	A+B–D+E–H+I
	-(D+H)
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Figure 8

13.
a.
Setting quantity supplied equal to quantity demanded gives 2P = 300 – P.  Adding P to both sides of the equation gives 3P = 300.  Dividing both sides by 3 gives P = 100.  Plugging P = 100 back into either equation for quantity demanded or supplied gives Q = 200.

b.
Now P is the price received by sellers and P+T is the price paid by buyers.  Equating quantity demanded to quantity supplied gives 2P = 300 - (P+T).  Adding P to both sides of the equation gives 3P = 300 – T.  Dividing both sides by 3 gives P = 100 - T/3.  This is the price received by sellers.  The buyers pay a price equal to the price received by sellers plus the tax (P+T = 100 + 2T/3).  The quantity sold is now Q = 2P = 200 – 2T/3.  

c.
Since tax revenue is equal to T x Q and Q = 200 - 2T/3, tax revenue equals


200T - 2T2/3.  Figure 9 shows a graph of this relationship.  Tax revenue is zero at T = 0 and at T = 300.
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Figure 9

d.
As Figure 10 shows, the area of the triangle (laid on its side) that represents the deadweight loss is 1/2 x base x height, where the base is the change in the price, which is the size of the tax (T) and the height is the amount of the decline in quantity (2T/3).  So the deadweight loss equals 1/2 x T x 2T/3 = T2/3.  This rises exponentially from 0 (when T = 0) to 45,000 when T = 300, as shown in Figure 11.
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Figure 10
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Figure 11

e.
A tax of $200 per unit is a bad idea, because it's in a region in which tax revenue is declining.  The government could reduce the tax to $150 per unit, get more tax revenue ($15,000 when the tax is $150 versus $13,333 when the tax is $200), and reduce the deadweight loss (7,500 when the tax is $150 compared to 13,333 when the tax is $200).

SOLUTIONS TO TEXT PROBLEMS: Chapter 9

Quick Quizzes

1.
Since wool suits are cheaper in neighboring countries, Autarka would import suits if it were to allow free trade.

2.
Figure 1 shows the supply and demand for wool suits in Autarka.  With no trade, the price of suits is 3 ounces of gold, consumer surplus is area A, producer surplus is area B + C, and total surplus is area A + B + C.  When trade is allowed, the price falls to 2 ounces of gold, consumer surplus rises to A + B + D (an increase of B + D), producer surplus falls to C (a decline of B), so total surplus rises to A + B + C + D (an increase of D).  A tariff on suit imports would reduce the increase in consumer surplus, reduce the decline in producer surplus, and reduce the gain in total surplus.
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Figure 1

3.
Lobbyists for the textile industry might make five arguments in favor of a ban on the import of wool suits:  (1) imports of wool suits destroy domestic jobs; (2) the wool-suit industry is vital for national security; (3) the wool-suit industry is just starting and needs protection from foreign competition until it gets started; (4) other countries are unfairly subsidizing their wool-suit industries; and (5) the ban on wool suits can be used as a bargaining chip in international negotiations.   


In defending free trade in wool suits, you could argue that:  (1) free trade creates jobs in some industries even as it destroys jobs in the wool-suit industry and allows Autarka to enjoy a higher standard of living; (2) the role of wool suits for the military is probably exaggerated; (3) government protection is not needed for an industry to grow on its own; (4) it would be good for Autarka to buy wool suits at a subsidized price; and (5) threats against free trade may backfire, leading to lower levels of trade and lower economic welfare for everyone.

Questions for Review
1.
If the domestic price that prevails without international trade is above the world price, the country does not have a comparative advantage in producing the good.  If the domestic price is below the world price, the country has a comparative advantage in producing the good.  

2.
A country will export a good for which its domestic price is lower than the prevailing world price.  Thus, if a country has a comparative advantage in producing a good, it will become an exporter when trade is allowed.  A country will import a product for which its domestic price is greater than the prevailing world price.  Thus, if a country does not have a comparative advantage in producing a good, it will become an importer when trade is allowed. 

3.
Figure 2 illustrates supply and demand for an importing country.  Before trade is allowed, consumer surplus is area A and producer surplus is area B + C.  After trade is allowed, consumer surplus is area A + B + D and producer surplus is area C.  The change in total surplus is an increase of area D.
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Figure 2

4.
A tariff is a tax on goods produced abroad and sold domestically.  If a country is an importer of a good, a tariff reduces the quantity of imports and moves the domestic market closer to its equilibrium without trade, increasing the price of the good, reducing consumer surplus and total surplus, while raising producer surplus and government revenue.

5.
An import quota is a limit on the quantity of a good that can be produced abroad and sold domestically.  Its economic effects are similar to those of a tariff, in that an import quota reduces the quantity of imports and moves the domestic market closer to its equilibrium without trade, increasing the price of the good, reducing consumer surplus and total surplus, while raising producer surplus.  However, a tariff raises revenue for the government while an import quota creates surplus for license holders.

6.
The arguments given to support trade restrictions are:  (1) trade destroys jobs; (2) industries threatened with competition may be vital for national security; (3) new industries need trade restrictions to help them get started; (4) some countries unfairly subsidize their firms, so competition isn't fair; and (5) trade restrictions can be useful bargaining chips.  Economists disagree with these arguments:  (1) trade may destroy some jobs, but it creates other jobs; (2) arguments about national security tend to be exaggerated; (3) the government cannot easily identify new industries that are worth protecting; (4) if countries subsidize their exports, doing so simply benefits consumers in importing countries; and (5) bargaining over trade is a risky business, since it may backfire, making the country worse off without trade.

7.
A unilateral approach to achieving free trade occurs when a country removes trade restrictions on its own.  Under a multilateral approach, a country reduces its trade restrictions while other countries do the same, based on an agreement reached through bargaining.  The unilateral approach was taken by Great Britain in the 1800s and by Chile and South Korea in recent years.  Example of the multilateral approach include NAFTA in 1993 and the GATT negotiations since World War II.

Problems and Applications
1.
a.
In Figure 3, with no international trade the equilibrium price is P1 and the equilibrium quantity is Q1.  Consumer surplus is area A and producer surplus is area B + C, so total surplus is A + B + C.  
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Figure 3

b.
When the U.S. orange market is opened to trade, the new equilibrium price is PW, the quantity consumed is QD, the quantity produced domestically is QS, and the quantity imported is QD – QS.  Consumer surplus increases from A to A + B + D + E.  Producer surplus decreases from B + C to C.  Total surplus changes from A + B + C to A + B + C + D + E, an increase of D + E.

2.
a.
Figure 4 illustrates the U.S. market for wine, where the world price of wine is P1.  The following table illustrates the results under the heading "P1."

	
	P1
	P2
	CHANGE

	Consumer Surplus
	A+B+D+E
	A+D
	–(B+E)

	Producer Surplus
	C
	B+C
	+B

	Total Surplus
	A+B+C+D+E
	A+B+C+D
	–E
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Figure 4

b.
The shift in the Gulf Stream destroys some of the grape harvest, raising the world price of wine to P2.  The table shows the effects on consumer, producer, and total surplus, under the heading "P2" and the change in the surplus measures under the heading "CHANGE."  Consumers lose, producers win, and the United States as a whole is worse off.

3.
Figure 5 shows the market for cotton in countries A and B.  Note that the world price of cotton is the same in both countries.  Country A imports cotton from country B.  The table below shows that total surplus is higher in both countries.  However, in country A, consumers are better off and producers are worse off, while in country B, consumers are worse off and producers are better off.

[image: image48.png]Qa

GA

Country A

pB

Qs

SB

DB
Country B




Figure 5
	COUNTRY A

	
	Before Trade
	After Trade
	CHANGE

	Consumer Surplus
	C
	C+D+F
	+(D+F)

	Producer Surplus
	D+E
	E
	–D

	Total Surplus
	C+D+E
	C+D+E+F
	+F


	COUNTRY B

	
	Before Trade
	After Trade
	CHANGE

	Consumer Surplus
	G+H
	G
	–H

	Producer Surplus
	I
	H+I+J
	+(H+J)

	Total Surplus
	G+H+I
	G+H+I+J
	+J


4.
The impact of a tariff on imported autos is shown in Figure 6.  Without the tariff, the price of an auto is PW, the quantity produced in the United States is Q1S, and the quantity purchased in the United States is Q1D.  The United States imports Q1D – Q1S autos.  The imposition of the tariff raises the price of autos to PW + t, causing an increase in quantity supplied by U.S. producers to Q2S and a decline in the quantity demanded to Q2D, thus reducing the number of imports to Q2D – Q2S.  The table shows the impact on consumer surplus, producer surplus, government revenue, and total surplus both before (OLD) and after (NEW) the imposition of the tariff, as well as the change (CHANGE).  Since consumer surplus declines by C+D+E+F while producer surplus rises by C and government revenue rises by E, the deadweight loss is D+F.  The loss of consumer surplus in the amount C+D+E+F is split up as follows: C goes to producers, E goes to the government, and D+F is deadweight loss.
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Figure 6

	
	Before Tariff
	After Tariff
	CHANGE

	Consumer Surplus
	A+B+C+D+E+F
	A+B
	–(C+D+E+F)

	Producer Surplus
	G
	C+G
	+C

	Government Revenue
	0
	E
	+E

	Total Surplus
	A+B+C+D+E+F+G
	A+B+C+E+G
	–(D+F)


5.
a.
The world wheat price must be below the U.S. no-trade price, because wheat farmers oppose NAFTA.  They oppose it because they know that when trade is allowed, the U.S. price of wheat will decline to the world price, and their producer surplus will fall.  The world corn price must be above the U.S. no-trade price, since corn farmers support NAFTA.  They know that when trade is allowed, the U.S. price of corn will rise to the world price, and their producer surplus will rise.

b.
Considering both markets together, NAFTA makes wheat farmers worse off and corn farmers better off, so it isn't clear whether farmers as a whole gain or lose.  Similarly, consumers of wheat gain (since the price of wheat will decline) and consumers of corn lose (since the price of corn will rise), so consumers as a whole may either gain or lose.  However, we know that the total gains from trade are positive, so the United States as a whole is better off.

6.
The tax on wine from California is just like a tariff imposed by one country on imports from another.  As a result, Washington producers would be better off and Washington consumers would be worse off.  The higher price of wine in Washington means producers would produce more wine, so they would hire more workers.  Tax revenue would go to the government of Washington.  So both claims are true, but it is a bad policy because the losses to Washington consumers exceed the gains to producers.

7.
Senator Hollings is correct that the price of clothing is the world price.  When trade is allowed, the domestic price of clothing is driven to the world price.  The price is lower than it would be in the absence of trade, so consumer surplus is higher than it would be without trade and this means that consumers do benefit from lower-priced imports.

8.
a.
In support of the policy that the government should not allow imports if foreign firms are selling below their costs of production (dumping),  you could argue that dumping is an attempt to drive domestic producers out of business, after which the foreign firms would have a monopoly position and raise their prices.  Criticism of this policy could include the argument that if foreign governments want to subsidize our consumption by selling goods to us below their cost of production, we benefit and they lose, so that is a good thing for us.  The argument about gaining monopoly power isn’t an issue if the costs of new firms entering the industry is low.  The dumping argument is often used by domestic firms when foreign firms have a comparative advantage in that industry, so protecting them reduces social welfare.


b.
In support of the policy that the government should temporarily stop the import of goods for which the domestic industry is new and struggling to survive, you could argue that once the domestic industry gets going it will be able to be profitable and compete with foreign firms.  But criticism of the policy could include the arguments that the government would have to pick which industries might survive in the future (something the government is not likely to be good at doing, since it is likely to be determined politically), such protection is hard to remove in the future, and because the private sector itself can take care of infant industries by giving them capital even as they are starting out.  Again, this type of policy is often proposed by domestic firms in industries for which foreign firms have a comparative advantage, so protecting them reduces social welfare.


c.
In support of the policy that the government should not allow imports from countries with weaker environmental regulations than ours, you could argue that such a policy can be used as a bargaining chip to force other countries to improve their environments, thus improving social welfare.  But criticism of the policy might argue that if the threat does not work, then social welfare will be reduced because trade will be lower.

9.
a.
When a technological advance lowers the world price of televisions, the effect on the United States, an importer of televisions, is shown in Figure 7.  Initially the world price of televisions is P1,  consumer surplus is A + B, producer surplus is C + E, total surplus is A + B + C + E, and the amount of imports is shown as “Imports1”.  After the improvement in technology, the world price of televisions declines to P2,  consumer surplus increases by C + D to A + B + C + D, producer surplus declines by C to E, total surplus rises by D to A + B + C + D + E, and the amount of imports rises to “Imports2”.
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Figure 7

b.
If the United States has a binding quota on television imports, the situation is shown in Figure 8.  In this situation, both before and after the technological advance, the quantity of televisions demanded is QqD and the quantity produced domestically is QqS.  Thus consumer surplus and producer surplus are unaffected by the productivity improvement.  However, the license holders initially received E’ + E’’ but now they also get area I.  Total surplus also increases by I.  However, if there were no quota, total welfare would be higher by D + F before the technological advance and an additional H’ + H’’ + J after the advance.
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Figure 8
10.
Selling the licenses at auction is the policy with the lowest deadweight loss, since the licenses go to those who value them the most.  In addition, the government gets revenue from selling the licenses, so it can reduce taxes elsewhere, lowering deadweight loss from other taxes.  The largest deadweight loss probably goes to the policy of waiting in line for the licenses, since people incur the loss of time in waiting, which is a deadweight loss.  If people can then sell the licenses, they'll go to those who value them most highly; however, the government will get no revenue, and will not be able to reduce taxes elsewhere.  The policy with the middle amount of deadweight loss is the policy of distributing licenses randomly.  It does not have the deadweight loss associated with people standing in line, but does not raise revenue like the policy of selling the licenses.

11.
a.
Figure 9 illustrates the effects of a quota in the U.S. sugar market.  The domestic supply curve is denoted S.  If there were no quota, the total supply curve would be along curve S for quantities from 0 to Q1S (representing domestic production) and would be horizontal at PW (the world price of sugar) for higher quantities, representing imports of sugar.  The result is that the equilibrium quantity supplied by domestic producers is Q1S, the equilibrium quantity demanded is Q1D, imports are Q1D – Q1S, and the price is PW.  

When the quota is introduced, the total supply curve is the same as without the quota up to the quantity Q1S + quota, then follows the curve S + quota for higher quantities.   The quota limits the quantity of imports of sugar, leading to equilibrium at price Pq.  The result is that the equilibrium quantity supplied by domestic producers is Q2S, the equilibrium quantity demanded is Q2D, and imports are Q2D – Q2S, which equals the quota.
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Figure 9

b.
The following table illustrates the effects of the quota on sugar on welfare.  The gains to license-holders may accrue to private parties if the government gives the quota licenses away, or to the government if the licenses are sold.

	
	Without Quota
	With Quota
	CHANGE

	Consumer Surplus
	A+B+C+D+E'+E"+F
	A+B
	-(C+D+E'+E"+F)

	Producer Surplus
	G
	C+G
	+C

	License Holders
	0
	E'+E"
	+E'+E"

	Total Surplus
	A+B+C+D+E'+E"+F+G
	A+B+C+E'+E"+G
	-(D+F)


c.
Gains and losses in other countries could be important, since trade can improve the welfare of all nations.  In addition, it is not clear that we should be in cutthroat competition with other countries; we may care about people throughout the world.

d.
The higher sugar prices caused by the quota system have had an impact on the fructose syrup industry since fructose is a substitute for sugar.  With a higher sugar price, people substitute fructose for sugar, so the fructose industry expands.

12.
An export subsidy increases the price of steel exports received by producers by the amount of the subsidy, s, as shown in Figure 10.  The figure shows the world price, PW, before the subsidy is put in place.  At that price, domestic consumers buy quantity Q1D of steel, producers supply Q1S units, and the country exports the quantity Q1S – Q1D.  With the subsidy put in place, suppliers get a total price per unit of PW + s, since they receive the world price for their exports PW, and the government pays them the subsidy of s.  However, note that domestic consumers can still buy steel at the world price PW, by importing it.  Domestic firms don't want to sell steel to domestic customers, since they don't get the subsidy for doing so.  So domestic companies will sell all the steel they produce abroad, in total quantity Q2S.  Domestic consumers continue to buy quantity Q1D. The country imports steel in quantity Q1D and exports the quantity Q2S, so net exports of steel are the quantity Q2S – Q1D.  The end result is that the domestic price of steel is unchanged, the quantity of steel produced increases, the quantity of steel consumed is unchanged, and the quantity of steel exported increases.  As the following table shows, consumer surplus is unaffected, producer surplus rises, government revenue declines, and total surplus declines.
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Figure 10

	
	Without Subsidy
	With Subsidy
	CHANGE

	Consumer Surplus
	A+B
	A+B
	0

	Producer Surplus
	E+F+G
	B+C+E+F+G
	+(B+C)

	Government Revenue
	0
	–(B+C+D)
	–(B+C+D)

	Total Surplus
	A+B+E+F+G
	A+B–D+E+F+G
	–D


SOLUTIONS TO TEXT PROBLEMS:  Chapter 13

Quick Quizzes

1.
Farmer McDonald’s opportunity cost is $300, consisting of 10 hours of lessons at $20 an hour that he could have been earning plus $100 in seeds.  His accountant would not count the lost banjo-lesson money, only the seeds, worth $100.  If McDonald earns $200 from selling the crops, then McDonald earns a $100 accounting profit ($200 sales minus $100 cost of seeds) but makes an economic loss of $100 ($200 sales minus $300 opportunity cost).

2.
Farmer Jones’s production function is shown in Figure 1 and his total-cost curve is shown in Figure 2.  The production function is concave because of diminishing marginal product.  As the number of bags of seeds increases, the marginal product declines, and the production function becomes flatter.  The total-cost curve is convex, as the curve gets steeper as the amount of production increases.  That is also a feature that arises because of diminishing marginal product, since each additional bag of seeds has lower marginal product and thus the cost of producing additional bushels of wheat goes up.
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Figure 1 
Figure 2
3.
The average total cost of producing 5 cars is $250,000/5 = $50,000.  Since total cost rose from $225,000 to $250,000 when output increased from 4 to 5, the marginal cost of the fifth car is $25,000.


The marginal-cost curve and the average-total-cost curve for a typical firm are shown in Figure 3.  They cross at the efficient scale because at low levels of output, marginal cost is below average total cost, so average total cost is falling.  But after the two curves cross, marginal cost rises above average total cost, and average total cost starts to rise.  So the point of intersection must be the minimum of average total cost.
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Figure 3

4.
The long-run average total cost of producing 9 planes is $9 million/9 = $1 million.  The long-run average total cost of producing 10 planes is $9.5 million/10 = $0.95 million.  Since the long-run average total cost declines as the number of planes increases, Boeing exhibits economies of scale.

Questions for Review
1.
The relationship between a firm's total revenue, profit, and total cost is profit equals total revenue minus total costs.

2.
An accountant would not count the owner’s opportunity cost of alternative employment as an accounting cost.  An example is given in the text in which Helen runs a cookie business, but she could instead work as a computer programmer.  Because she's working in her cookie factory, she gives up the opportunity to earn $100 per hour as a computer programmer.  The accountant ignores this opportunity cost because no money flow occurs.  But the cost is relevant to Helen's decision to run the cookie factory.

3.
Marginal product is the increase in output that arises from an additional unit of input.  Diminishing marginal product means that the marginal product of an input declines as the quantity of the input increases.

4.
Figure 4 shows a production function that exhibits diminishing marginal product of labor.  Figure 5 shows the associated total-cost curve.  The production function is concave because of diminishing marginal product, while the total-cost curve is convex for the same reason.
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Figure 4
Figure 5

5.
Total cost consists of the costs of all inputs needed to produce a given quantity of output.  It includes fixed costs and variable costs.  Average total cost is the cost of a typical unit of output and is equal to total cost divided by the quantity produced.  Marginal cost is the cost of producing an additional unit of output and is equal to the change in total cost divided by the change in quantity.  An additional relation between average total cost and marginal cost is that whenever marginal cost is less than average total cost, average total cost is declining; whenever marginal cost is greater than average total cost, average total cost is rising.

6.
Figure 6 shows the marginal-cost curve and the average-total-cost curve for a typical firm.  It has three main features:  (1) marginal cost is rising; (2) average total cost is U-shaped; and (3) whenever marginal cost is less than average total cost, average total cost is declining; whenever marginal cost is greater than average total cost, average total cost is rising.  Marginal cost is rising for output greater than a certain quantity because in the short run the firm must hire additional labor to produce more output without being able to buy additional equipment.  The average total cost curve is U-shaped because the firm initially is able to spread out fixed costs over additional units, but as quantity increases, it costs more to increase quantity further because some important input is limited.  Marginal cost and average total cost have the relationship they do because marginal cost pulls average total cost in the same direction.  The marginal cost and average total cost curves intersect at the minimum of average total cost; that quantity is the efficient scale.
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Figure 6

7.
In the long run, a firm can adjust the factors of production that are fixed in the short run; for example, it can increase the size of its factory.  As a result, the long-run average-total-cost curve has a much flatter U-shape than the short-run average-total-cost curve.  In addition, the long-run curve lies along the lower envelope of the short-run curves.

8.
Economies of scale exist when long-run average total cost falls as the quantity of output increases, which occurs because of specialization among workers.  Diseconomies of scale exist when long-run average total cost rises as the quantity of output increases, which occurs because of coordination problems inherent in a large organization.

Problems and Applications
1.
a. opportunity cost; b. average total cost; c. fixed cost; d. variable cost; e. total cost; 

f. marginal cost.

2.
a.
The opportunity cost of something is what must be forgone to acquire it.

b.
The opportunity cost of running the hardware store is $550,000, consisting of $500,000 to rent the store and buy the stock and a $50,000 opportunity cost, since your aunt would quit her job as an accountant to run the store.  Since the total opportunity cost of $550,000 exceeds revenue of $510,000, your aunt should not open the store, as her profit would be negative(she would lose money.

3.
a.
Since you would have to pay for room and board whether you went to college or not, that portion of your college payment is not an opportunity cost.

b.
The explicit opportunity cost is the cost of tuition and books.

c.
An implicit opportunity cost is the cost of your time.  You could work at a job for pay rather than attend college.  The wages you give up represent an opportunity cost of attending college.

4.
a.
The following table shows the marginal product of each hour spent fishing:

	Hours
	Fish
	Fixed Cost
	Variable Cost
	Total Cost
	Marginal Product

	0
	     0
	$10
	          $0
	$10
	---

	1
	10
	10
	           5
	15
	            10

	2
	18
	10
	10
	20
	8

	3
	24
	10
	15
	25
	6

	4
	28
	10
	20
	30
	4

	5
	30
	10
	25
	25
	2


b.
Figure 7 graphs the fisherman's production function.  The production function becomes flatter as the number of hours spent fishing increases, illustrating diminishing marginal product.
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Figure 7

c.
The table shows the fixed cost, variable cost, and total cost of fishing.  Figure 8 shows the fisherman's total-cost curve.  It slopes up because catching additional fish takes additional time.  The curve is convex because there are diminishing returns to fishing time(each additional hour spent fishing yields fewer additional fish.
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Figure 8
5.
Here is the table of costs:

	Workers
	Output
	Marginal Product
	Total Cost
	Average Total Cost
	Marginal Cost

	0
	0
	---
	$200
	---
	---

	1
	20
	20
	300
	$15.00
	$5.00

	2
	50
	30
	400
	8.00
	3.33

	3
	90
	40
	500
	5.56
	2.50

	4
	120
	30
	600
	5.00
	3.33

	5
	140
	20
	700
	5.00
	5.00

	6
	150
	10
	800
	5.33
	10.00

	7
	155
	5
	900
	5.81
	20.00



a.
See table for marginal product. Marginal product rises at first, then declines because of diminishing marginal product.


b.
See table for total cost.


c.
See table for average total cost.  Average total cost is U-shaped.  When quantity is low, average total cost declines as quantity rises; when quantity is high, average total cost rises as quantity rises.


d.
See table for marginal cost.  Marginal cost is also U-shaped, but rises steeply as output increases.  This is due to diminishing marginal product.


e.
When marginal product is rising, marginal cost is falling, and vice versa.


f.
When marginal cost is less than average total cost, average total cost is falling; the cost of the last unit produced pulls the average down.  When marginal cost is greater than average total cost, average total cost is rising; the cost of the last unit produced pushes the average up.

6.
Fixed costs include the cost of owning or renting a car to deliver the bagels and the cost of advertising; they are fixed costs because they do not vary with output.  Variable costs include the cost of the bagels and gas for the car, since those costs will increase as output increases.

7.
a.
The fixed cost is $300, since fixed cost equals total cost minus variable cost.

b.


	Quantity
	Total Cost
	Variable Cost
	Marginal Cost (using total cost)
	Marginal Cost

(using variable cost)

	0
	$300
	$0
	---
	---

	1
	350
	50
	$50
	$50

	2
	390
	90
	40
	40

	3
	420
	120
	30
	30

	4
	450
	150
	30
	30

	5
	490
	190
	40
	40

	6
	540
	240
	50
	50


Marginal cost equals the change in total cost or the change in variable cost.  That is because total cost equals variable cost plus fixed cost and fixed cost does not change as the quantity changes.  So as quantity increases, the increase in total cost equals the increase in variable cost and both are equal to marginal cost.

8.
a.
The fixed cost of setting up the lemonade stand is $200.  The variable cost per cup is 50 cents. 
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Figure 9

b.
The following table shows total cost, average total cost, and marginal cost.  These are plotted in Figure 9.

	Quantity
	Total Cost
	Average Total Cost
	Marginal Cost

	0
	$200
	---
	---

	1
	208
	$208
	$8

	2
	216
	108
	8

	3
	224
	74.7
	8

	4
	232
	58
	8

	5
	240
	48
	8

	6
	248
	41.3
	8

	7
	256
	36.6
	8

	8
	264
	33
	8

	9
	272
	30.2
	8

	10
	280
	28
	8


9.
The following table illustrates average fixed cost (AFC), average variable cost (AVC), and average total cost (ATC) for each quantity.  The efficient scale is 4 houses per month, since that minimizes average total cost.

	Quantity
	Variable Cost
	Fixed Cost
	Total Cost
	Average Fixed Cost
	Average Variable Cost
	Average Total Cost

	0
	$0
	$200
	$200
	---
	---
	---

	1
	10
	200
	210
	$200
	$10
	$210

	2
	20
	200
	220
	100
	10
	110

	3
	40
	200
	240
	66.7
	13.3
	80

	4
	80
	200
	280
	50
	20
	70

	5
	160
	200
	360
	40
	32
	72

	6
	320
	200
	520
	33.3
	53.3
	86.7

	7
	640
	200
	840
	28.6
	91.4
	120


10.
a.
The following table shows average variable cost (AVC), average total cost (ATC), and marginal cost (MC) for each quantity.

	Quantity
	Variable Cost
	Total Cost
	Average Variable Cost
	Average Total Cost
	Marginal Cost

	0
	$0
	$30
	---
	---
	---

	1
	10
	40
	$10
	$40
	$10

	2
	25
	55
	12.5
	27.5
	15

	3
	45
	75
	15
	25
	20

	4
	70
	100
	17.5
	25
	25

	5
	100
	130
	20
	26
	30

	6
	135
	165
	22.5
	27.5
	35


b.
Figure 10 graphs the three curves.  The marginal cost curve is below the average total cost curve when output is less than 4, as average total cost is declining.  The marginal cost curve is above the average total cost curve when output is above 4, as average total cost is rising.  The marginal cost curve lies above the average variable cost curve.
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Figure 10

11.
The following table shows quantity (Q), total cost (TC), and average total cost (ATC) for the three firms:

	
	Firm A
	Firm B
	Firm C

	Quantity
	TC
	ATC
	TC
	ATC
	TC
	ATC

	1
	60
	60
	11
	11
	21
	21

	2
	70
	35
	24
	12
	34
	17

	3
	80
	26.7
	39
	13
	49
	16.3

	4
	90
	22.5
	56
	14
	66
	16.5

	5
	100
	20
	75
	15
	85
	17

	6
	110
	18.3
	96
	16
	106
	17.7

	7
	120
	17.1
	119
	17
	129
	18.4


Firm A has economies of scale since average total cost declines as output increases.  Firm B has diseconomies of scale since average total cost rises as output rises.  Firm C has economies of scale for output from 1 to 3, then diseconomies of scale for greater levels of output.
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