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CHAPTER 1: WELCOME TO ECONOMICS! 

Self-Check Questions  

1. What is scarcity? Can you think of two causes of scarcity? 

Solution: Scarcity means human wants for goods and services exceed the available supply. Supply is limited 
because resources are limited. Demand, however, is virtually unlimited. Whatever the supply, it seems 
human nature to want more. 

2. Residents of the town of Smithfield like to consume hams, but each ham requires 10 people 
to produce it and takes a month. If the town has a total of 100 people, what is the maximum 
amount of ham the residents can consume in a month? 

Solution : 100 people / 10 people per ham = a maximum of 10 hams per month if all residents produce ham. 
Since consumption is limited by production, the maximum number of hams residents could consume 
per month is 10. 

3. A consultant works for $200 per hour. She likes to eat vegetables, but is not very good at it. 
Why does it make more economic sense for her to spend her time at the consulting job and 
shop for her vegetables? 

Solution : She is very productive at her consulting job, but not very productive growing vegetables. Time 
spent consulting would produce far more income than it what she could save growing her vegetables 
using the same amount of time. So on purely economic grounds, it makes more sense for her to 
maximize her income by applying her labor to what she does best (i.e. specialization of labor). 

4. A computer systems engineer could paint his house, but it makes more sense for him to hire 
a painter to do it. Explain why. 

Solution : The engineer is better at computer science than at painting. Thus, his time is better spent working 
for pay at his job and paying a painter to paint his house. Of course, this assumes he does not paint 
his house for fun! 

5. What would be another example of a “system” in the real world that could serve as a 
metaphor for micro and macroeconomics? 

Solution : There are many physical systems that would work, for example, the study of planets (micro) in the 
solar system (macro), or solar systems (micro) in the galaxy (macro). 

6. Suppose we extend the circular flow model to add imports and exports. Copy the circular 
flow diagram onto a sheet of paper and then add a foreign country as a third agent. Draw the 
flows of imports, exports, and the payments for each on your diagram. 

Solution: Draw a box outside the original circular flow to represent the foreign country. Draw an arrow from 
the foreign country to firms, to represents imports. Draw an arrow in the reverse direction 
representing payments for imports. Draw an arrow from firms to the foreign country to represent 
exports. Draw an arrow in the reverse direction to represent payments for imports. 
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7. What is an example of a problem in the world today, not mentioned in the chapter, that has 

an economic dimension? 

Solution : There are many such problems. Consider the AIDS epidemic. Why are so few AIDS patients in 
Africa and Southeast Asia treated with the same drugs that are effective in the United States and 
Europe? It is because neither those patients nor the countries in which they live have the resources to 
purchase the same drugs. 

8. The chapter defines private enterprise as a characteristic of market-oriented economies. 
What would public enterprise be? Hint: It is a characteristic of command economies. 

Solution : Public enterprise means the factors of production (resources and businesses) are owned and 
operated by the government. 

9. Why might Belgium, France, Italy, and Sweden have a higher export to GDP ratio than the 
United States? 

Solution: The United States is a large country economically speaking, so it has less need to trade 
internationally than the other countries mentioned. (This is the same reason that France and Italy 
have lower ratios than Belgium or Sweden.) One additional reason is that each of the other countries 
is a member of the European Union, where trade between members occurs without barriers to trade, 
like tariffs and quotas. 

Review Questions 

10. Give the three reasons that explain why the division of labor increases an economy’s level of 
production. 

Solution : First, division of labor allows for specialization, in which workers do what they do best, second, 
workers learn to be more efficient, and third, businesses can take advantage of economies of scale. 

11. What are three reasons to study economics? 

Solution: Economics factors into every major policy decision, economics encourages good citizenship, and 
economics makes for a well-rounded education. 

12. What is the difference between microeconomics and macroeconomics? 

Solution: Microeconomics focuses of individual actors within an economy, whereas macroeconomics focuses 
on the economy as a whole, or the sum of all individual actions. 

13. What are examples of individual economic agents? 

Solution : Individuals, households and businesses are all economic agents. 

14. What are the three main goals of macroeconomics? 

Solution : Growth in the standard of living, low unemployment and low inflation. 

15. How did John Maynard Keynes define economics? 

Solution : As a method of thinking that help people draw correct conclusions. 
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16. Are households primarily buyers or sellers in the goods and services market? In the labor 
market? 

Solution : Households are primarily buyers in the goods and services market, as they use their income to 
purchase food, housing, education, transportation and many other items. Households are typically 
sellers in the labor market, offering their labor for a salary or hourly wage in order to earn a living. 

17. Are firms primarily buyers or sellers in the goods and services market? In the labor market? 

Solution : Firms are primarily sellers in the goods and services market, offering their wares to consumers. 
They are primarily buyers in the labor market, hiring employees to produce for them. 

18. What are the three ways that societies can organize themselves economically? 

Solution : As a command economy, a market economy, or a mixture of the two. 

19. What is globalization? How do you think it might have affected the economy over the past 
decade? 

Solution : Globalization is an increase in connections and economic activity across international lines. 
Globalization allows small economies to take fuller advantage of the division of labor. 

Critical Thinking Questions 

20. Suppose you have a team of two workers: one is a baker and one is a chef. Explain why the 
kitchen can produce more meals in a given period of time if each worker specializes in what 
they do best than if each worker tries to do everything from appetizer to dessert. 

Solution : The baker and the chef have specialized skills that allow them to be more productive in certain areas 
than in others. The baker will be able to make a pie faster than the chef, and the chef will be better at 
cooking the main course. By each worker doing what he does best, productivity and efficiency are 
maximized and total output is greater. 

21. Why would division of labor without trade not work? 

Solution : With no trade, each individual must produce all the goods and services he wants to consume. 
Therefore, by definition, he cannot specialize and so he can obtain the benefits of specialization. 
With trade, on the other hand, by specializing on what the individual does best, he can maximize 
product and income and trade for whatever else he wants to consume. In short, specialization results 
in a net gain rather than a loss. 

22. Can you think of any examples of free goods, that is, goods or services that are not scarce? 

Solution : Air for breathing is, in most cases, not scarce. Of course, for the scuba diver or the astronaut, this is 
far from the case. Even goods that are not scarce for most practical purposes can become scarce 
under certain circumstances. 

23. A balanced federal budget and a balance of trade are considered secondary goals of 
macroeconomics, while growth in the standard of living (for example) is considered a 
primary goal. Why do you think that is so? 
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Solution : A Balanced federal budget and the balance of trade do not have direct effects on the well-being of 

individuals. While we can argue about what their long term effects are, the standard of living (as 
measured by economic growth, for example) is directly responsible for how well off people are 
within an economy, so that is what economists care about. 

24. Macroeconomics is an aggregate of what happens at the microeconomic level. Would it be 
possible for what happens at the macro level to differ from how economic agents would react 
to some stimulus at the micro level? Hint: Think about the behavior of crowds. 

Solution : While the macroeconomy is ultimately the sum of individual actions, we can sometimes see a 
different result from collective action than we do for individual action. This can happen for a number 
of reasons, including crowd psychology, concentrated benefits and dispersed costs, and difficulties in 
coordination. 

25. Why is it unfair or meaningless to criticize a theory as “unrealistic?” 

Solution : Economic models and the accompanying theories typically employ simplifying assumptions that, by 
definition, make the models less than perfectly realistic.  If the models are good ones, they are still 
useful for understanding how a system works, in the same way that a physicist might assume an 
absence of friction to simplify his understanding of how a ball rolls across a surface. By making 
models simple, we can understand the basic mechanisms of how things like supply and demand work 
without having to worry too much about all the real world complications 

26. Suppose, as an economist, you are asked to analyze an issue unlike anything you have ever 
done before. Also, suppose you do not have a specific model for analyzing that issue. What 
should you do? Hint: What would a carpenter do in a similar situation? 

Solution : In this situation, most economists would attempt to construct a model to describe the issue in 
question, using observation and reasonable assumptions. This model can then be applied to the 
problem to get a consistent answer. 

27. Why do you think that most modern countries’ economies are a mix of command and 
market types? 

Solution : Markets have historically been very good at creating wealth and innovation, but the governments of 
most modern countries have decided that certain market outcomes, for extreme wealth inequality, are 
undesirable, and therefore intervene for the sake of what they view as fair or humane treatment of 
their citizens 

28. Can you think of ways that globalization has helped you economically? Can you think of 
ways that it has not? 

Solution : Some people may have benefitted from the inexpensive and diverse goods made available through 
global trade, while others may feel that they have lost jobs or opportunities due to competition from 
producers in foreign countries. 
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CHAPTER 2: CHOICE IN A WORLD OF SCARCITY 

Self-Check Questions  

1. Suppose Alphonso’s town raised the price of bus tickets to $1 per trip (while the price of 
burgers stayed at $2 and his budget remained $10 per week.) Draw Alphonso’s new budget 
constraint. What happens to the opportunity cost of bus tickets? 

Solution : The opportunity cost of bus tickets is the number of burgers that must be given up to obtain one 
more bus ticket. Originally, when the price of bus tickets was 50 cents per trip, this opportunity cost 
was .50/2 = .25 burgers. The reason for this is that at the original prices, one burger ($2) costs the 
same as four bus tickets ($.50), so the opportunity cost of a burger is four bus tickets, and the 
opportunity cost of a bus ticket is .25 (the inverse of the opportunity cost of a burger). With the new, 
higher price of bus tickets, the opportunity cost rises to $1/$2 or .50. You can see this graphically 
since the slope of the new budget constraint is flatter than the original one. If Alphonso spends his 
entire budget on burgers, the higher price of bus tickets has no impact so the horizontal intercept of 
the budget constraint is the same. If he spends his entire budget on bus tickets, he can now afford 
only half as many, so the vertical intercept is half as much. In short, the budget constraint rotates 
clockwise around the horizontal intercept, flattening as it goes. Since the slope of the budget 
constraint reflects the opportunity cost of whatever good is on the vertical axis (in this case, bus 
tickets) the opportunity cost of bus tickets increases. 

 

2. Suppose there is an improvement in medical technology that enables more healthcare to be 
provided with the same amount of resources. How would this affect the production 
possibilities curve and, in particular, how would it affect the opportunity cost of education? 
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Solution : Because of the improvement in technology, the vertical intercept of the PPF would be at a higher 

level of healthcare. In other words, the PPF would rotate clockwise around the horizontal intercept. 
This would make the PPF steeper, corresponding to an increase in the opportunity cost of education, 
since resources devoted to education would now mean forgoing a greater quantity of healthcare. 

3. Could a nation be producing in a way that is allocatively efficient, but productively 
inefficient? 

Solution : No. Allocative efficiency requires productive efficiency, because it pertains to choices along the 
production possibilities frontier. 

4. What are the similarities between a consumer’s budget constraint and society’s production 
possibilities frontier, not just graphically but analytically? 

Solution : Both the budget constraint and the PPF show the constraint that each operates under. Both show a 
tradeoff between having more of one good but less of the other. Both show the opportunity cost 
graphically as the slope of the constraint (budget or PPF). 

5. Individuals may not act in the rational, calculating way described by the economic model of 
decision making, measuring utility and costs at the margin, but can you make a case that 
they behave approximately that way? 

Solution: When individuals compare cost per unit in the grocery store, or characteristics of one product 
versus another, they are behaving approximately like the model describes. 

6. Would an op-ed piece in a newspaper urging the adoption of a particular economic policy be 
considered a positive or normative statement? 

Solution : Since an op-ed makes a case for what should be, it is considered normative. 

7. Would a research study on the effects of soft drink consumption on children’s cognitive 
development be considered a positive or normative statement? 

Solution : Assuming that the study is not taking an explicit position about whether soft drink consumption is 
good or bad, but just reporting the science, it would be considered positive. 

Review 

8. Explain why scarcity leads to tradeoffs. 

Solution : Since the supplies of virtually all goods are limited, and since human wants are unlimited, there is 
competition between individuals. If you want a certain good, you have to give up something else to 
get it, whether that be time, money, labor or another good offered in trade. 

9. Explain why individuals make choices that are directly on the budget constraint, rather than 
inside the budget constraint or outside it. 

Solution : A point inside the budget constraint indicates that the individual could have more of one good 
without have to give up any of the other. This is inefficient. A point outside the budget constraint is 
one that the individual cannot afford, as much as he might like to. The budget constraint line 
represents the set of all allocations of resources that are both efficient and possible. 

10. What is comparative advantage? 
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Solution: Comparative advantage is when a country can produce a good at a lower cost in terms of other 
goods or when a country has a lower opportunity cost of production. 

11. What does a production possibilities frontier illustrate? 

Solution : The production possibilities frontier is the set of every combination of goods that is both possible 
and efficient to produce. 

12. Why is a production possibilities frontier typically drawn as a curve, rather than a straight 
line? 

Solution : Some inputs are better suited to one area of production than another. As these are diverted towards 
less efficient uses, some amount of production is lost, causing the PPF to bend. 

13. Explain why societies cannot make a choice above their production possibilities frontier and 
should not make a choice below it. 

Solution : A choice above the PPF is not possible because the PPF already illustrates the maximum amount of 
production. Producing at a point inside the PPF is inefficient because more production could be 
achieved at no additional cost. 

14. What are diminishing marginal returns? 

Solution: Diminishing marginal returns describe the decreased utility of additional units of a good or service. 
To take an extreme example, purchasing a haircut when you have not had one in a while is quite 
beneficial, but purchasing a second haircut on the same day is unlikely to yield very high utility. 

15. What is productive efficiency? Allocative efficiency? 

Solution : Productive efficiency means that it is impossible to produce more of one good without producing 
less of some other good. Allocative efficiency means that the combination of goods being produced 
represents the mix of goods most desired by society. 

16. What is the difference between a positive and a normative statement? 

Solution : A positive statement simply describes an actual result or situation. “If the government raises the 
minimum wage, some jobs will be lost” is a positive statement. A normative statement is a 
recommendation of a particular policy as either being a good or bad idea. “The government should 
raise the minimum wage” is a normative statement. 

17. Is the economic model of decision-making intended as a literal description of how 
individuals, firms, and the governments actually make decisions? 

Solution : No. Economic models use simplifying assumptions to help us understand complex systems. These 
are useful, but are not intended as a literal representation of actual behavior. 

18. What are four responses to the claim that people should not behave in the way described in 
this chapter? 

Solution : Economics describes behavior as it is, not as we would like it to be; Self-interest can be represented 
as personal choice and freedom; Self-interest results in economic efficiency, which ultimately leads to 
better standards of living; Self-interest does not imply that people are never charitable or selfless. 
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Critical Thinking Questions 

19. Suppose Alphonso’s town raises the price of bus tickets from $0.50 to $1 and the price of 
burgers rises from $2 to $4. Why is the opportunity cost of bus tickets unchanged? Suppose 
Alphonso’s weekly spending money increases from $10 to $20. How is his budget constraint 
affected from all three changes? Explain. 

Solution : The opportunity cost is defined as the ratio of the prices of the two goods.  Since the price of both 
goods doubles, the ratio stays the same and the opportunity cost for Alphonso remains 1/4 of a 
burger to buy one bus ticket. Once his income doubles as well, his budget constraint is unchanged 
because in both cases he can still choose 5 burgers, 20 bus tickets or any combination in between. 

20. During the Second World War, Germany’s factories were decimated and suffered many 
human casualties, both soldiers and civilians. How did the war affect Germany’s production 
possibilities curve? 

Solution : Germany’s PPF would have shifted inward, because the country’s decrease in labor, capital and 
other inputs would reduce their ability to produce output at every allocation of resources. 

21. It is clear that productive inefficiency is a waste since resources are being used in a way that 
produces less goods and services than a nation is capable of. Why is allocative inefficiency 
also wasteful? 

Solution : Allocative inefficiency is wasteful because it means that a nation is producing goods that are not the 
most highly demanded. Not only does this result in goods piling up on store shelves, but it means 
that people have to pay higher prices for the relatively scarce goods they actually want. 

22. What assumptions about the economy must be true for the invisible hand to work? To what 
extent are those assumptions valid in the real world? 

Solution : The main assumptions behind the invisible hand are that people are rational, meaning they act in 
their own best interests, and that they have perfect information about the goods and services they 
buy. The first assumption is generally true except in the case of the seriously mentally ill. The second 
is rarely true in the real world. 

23. Do economists have any particular expertise at making normative arguments? In other 
words, they have expertise at making positive statements (i.e., what will happen) about some 
economic policy, for example, but do they have special expertise to judge whether or not the 
policy should be undertaken? 

Solution : In order to make a normative statement, there must be an underlying assumption about what the 
goal of the policy is, or what is right. A normative statement of sort “If your only goal is for fewer 
people to smoke, you should raise cigarette taxes” may be within an economist’s realm of expertise, 
but typically these sorts of statements contain a moral component that lies outside the domain of 
economics. 

Problems 

Use this information to answer the following 4 questions: Marie has a weekly budget of $24, which 
she likes to spend on magazines and pies. 
24. If the price of a magazine is $4 each, what is the maximum number of magazines she could 

buy in a week?  
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Solution : $24/$4 = 6 magazines.  

25. If the price of a pie is $12, what is the maximum number of pies she could buy in a week?  

Solution: $24/$12 = 2 pies.  

26. Draw Marie’s budget constraint with pies on the horizontal axis and magazines on the 
vertical axis. What is the slope of the budget constraint? 

Solution: The slope is –3.  

 

27. What is Marie’s opportunity cost of purchasing a pie? 

Solution: The opportunity cost of a pie is the (absolute value of the) slope of the budget line is 6/2 or 3 
magazines.    
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CHAPTER 3: DEMAND AND SUPPLY 

Self-Check Questions 

1. Review the following figure. Suppose the price of gasoline is $1.60 per gallon. What would 
happen to the quantity demanded? What would happen to the quantity supplied? Is the 
market in equilibrium, a shortage, or a surplus? 

 

Solution: Since $1.60 per gallon is above the equilibrium price, the quantity demanded would fall and the 
quantity supplied would rise. (These results are due to the laws of demand and supply, respectively.) 
The outcome of lower Qd and higher Qs would be a surplus in the gasoline market. 

2. Why do economists use the ceteris paribus assumption?  

Solution: To make it easier to analyze complex problems. Ceteris paribus allows you to look at the effect of 
one factor at a time on what it is you’re trying to analyze. When you’ve analyzed all the factors 
individually, you add the results together to get the final answer. See the next two questions for 
examples of how this is done. 

3. In an analysis of the market for paint, an economist discovers the facts listed below. State 
whether each of these changes will affect supply or demand, and in what direction.  

a. There have recently been some important cost-saving inventions in the technology 
for making paint.  

b. Paint is lasting longer, so that property owners need not repaint as often. 
c. Because of severe hailstorms, many people need to repaint now.  
d. The hailstorms damaged several factories that make paint, forcing them to close 

down for several months.  

Solution:  
a. An improvement in technology that reduces the cost of production will cause an increase in 

supply at any price. Alternatively, you can think of this as a reduction in price necessary for 
firms to supply any quantity. Either way, this can be shown as a rightward (or downward) 
shift in the supply curve. 

b. An improvement in product quality is treated as an increase in tastes or preferences, meaning 
consumers will demand more paint at any price level, so demand in the present will increase 
or shift to the right. If this seems counterintuitive, note that demand in the future for the 
longer-lasting paint will fall, since consumers are essentially shifting demand from the future 
to the present. 

c. An increase in need causes an increase in demand or a rightward shift in the demand curve. 
d. Factory damage means that firms are unable to supply as much in the present. Technically, 

this is an increase in the cost of production. Either way you look at it, the supply curve shifts 
to the left. 
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4. Many changes are affecting the market for oil. Predict how each of the following events will 
affect the equilibrium price and quantity in the market for oil. In each case, sketch a supply 
and demand diagram to support your answer. 

a. Cars are becoming more fuel efficient, and therefore get more miles to the gallon. 
b. The winter is exceptionally cold.  
c. A major discovery of new oil is made off the coast of Norway.  
d. The economies of some major oil-using nations, like Japan, slow down.  
e. A war in the Middle East disrupts oil-pumping schedules.  
f. Landlords install additional insulation in buildings.  
g. The price of solar energy falls dramatically.  
h. Chemical companies invent a new, popular kind of plastic made from oil.  

Solution  
a. More fuel efficient cars means there is less need for gasoline. This causes a leftward shift in 

the demand for gasoline and thus oil. Since the demand curve is shifting down the supply 
curve, the equilibrium price and quantity both fall. 

b. Cold weather increases the need for heating oil. This causes a rightward shift in the demand 
for heating oil and thus oil. Since the demand curve is shifting up the supply curve, the 
equilibrium price and quantity both rise. 

c. A discovery of new oil will make oil more abundant. This can be shown as a rightward shift 
in the supply curve, which will cause a decrease in the equilibrium price along with an 
increase in the equilibrium quantity. (The supply curve shifts down the demand curve so 
price and quantity follow the law of demand. If price goes up, then the quantity goes down.) 

d. When an economy slows down, it produces less output and demands fewer inputs, including 
energy, which is used in the production of virtually everything. A decrease in demand for 
energy will be reflected as a decrease in the demand for oil, or a leftward shift in demand for 
oil. Since the demand curve is shifting down the supply curve, both the equilibrium price and 
quantity of oil will fall. 

e. Disruption of oil pumping will reduce the supply of oil. This leftward shift in the supply 
curve will show a movement up the demand curve, resulting in an increase in the equilibrium 
price of oil and a decrease in the equilibrium quantity. 

f. Increased insulation will decrease the demand for heating. This leftward shift in the demand 
for oil causes a movement down the supply curve resulting in a decrease in the equilibrium 
price and quantity of oil. 

g. Solar energy is a substitute for oil-based energy. So if solar energy becomes cheaper, the 
demand for oil will decrease as consumers switch from oil to solar. The decrease in demand 
for oil will be shown as a leftward shift in the demand curve. As the demand curve shifts 
down the supply curve, both equilibrium price and quantity for oil will fall. 

h. A new, popular kind of plastic will increase the demand for oil. The increase in demand will 
be shown as a rightward shift in demand, raising the equilibrium price and quantity of oil. 

5. Let’s think about the market for air travel. From 2009 to 2012, the price of jet fuel increased 
roughly 84%. Using the four-step analysis, how do you think this fuel price increase affected 
the equilibrium price and quantity of air travel? 

Solution : 
Step 1: Draw the graph with the initial supply and demand curves. Label the initial equilibrium price 
and quantity. 
Step 2: Did the economic event affect supply or demand? Jet fuel is a cost of producing air travel, so 
an increase in price affects supply. 
Step 3: An increase in the price of jet fuel caused an increase in the cost of air travel. We show this as 
an upward or leftward shift in supply. 
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Step 4: A leftward shift in supply causes a movement up the demand curve, raising the equilibrium 
price of air travel and lowering the equilibrium quantity. 

6. A tariff is a tax on imported goods. Suppose the U.S. government cuts the tariff on imported 
flat screen televisions. Using the four-step analysis, how do you think the tariff reduction will 
affect the equilibrium price and quantity of flat screen TVs? 

Solution : 
Step 1: Draw the graph with the initial supply and demand curves. Label the initial equilibrium price 
and quantity. 
Step 2: Did the economic event affect supply or demand? A tariff is treated like a cost of production, 
so this affects supply. 
Step 3: A tariff reduction is equivalent to a decrease in the cost of production, which we can show as 
a rightward (or downward) shift in supply. 
Step 4: A rightward shift in supply causes a movement down the demand curve, lowering the 
equilibrium price and raising the equilibrium quantity. 

7. What is the effect of a price ceiling on the quantity demanded of the product? What is the 
effect of a price ceiling on the quantity supplied? Why exactly does a price ceiling cause a 
shortage? 

Solution : A price ceiling (which is below the equilibrium price) will cause the quantity demanded to rise and 
the quantity supplied to fall. This is why a price ceiling creates a shortage. 

8. Does a price ceiling change the equilibrium price? 

Solution : A price ceiling is just a legal restriction. Equilibrium is an economic condition. People may or may 
not obey the price ceiling, so the actual price may be at or above the price ceiling, but the price 
ceiling doesn’t change the equilibrium price. 

9. What would be the impact of imposing a price floor below the equilibrium price? 

Solution: A price ceiling is a legal maximum price, but the market will choose the equilibrium price as long as 
the latter is below the former. In other words, a price floor below equilibrium will have no effect. 

Review Questions  

10. What determines the level of prices in a market? 

Solution: Prices are determined by a combination of the level of demand for a good and how much of that 
good is being supplied. 

11. What does a downward-sloping demand curve mean about how buyers in a market will react 
to a higher price? 

Solution: A downward sloping demand curve means that buyers will demand less of a good the higher the 
price becomes. 

12. Will demand curves have the same exact shape in all markets? If not, how will they differ?  
What does an upward-sloping supply curve mean about how sellers in a market will react to 
a higher price? 
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Solution : The shape of a demand curve will be different depending o the market and the nature of the good 
being demanded. An upward sloping supply curve means that sellers are willing to supply more 
goods at higher prices. 

13. Will supply curves have the same shape in all markets? If not, how will they differ? 

Solution: The shape of supply curves will differ based on how easy it is to vary the level of supply in response 
to a price change. For example, a natural resource of which there is a finite amount may have a very 
steep supply curve, because of the difficulty in increasing production. 

14. What is the relationship between quantity demanded and quantity supplied at equilibrium? 
What is the relationship when there is a shortage? What is the relationship when there is a 
surplus? 

Solution : At equilibrium, quantity demanded and quantity supplied are equal to one another. In a shortage, 
quantity demanded exceeds quantity supplied. In a surplus, quantity supplied exceeds quantity 
demanded. 

15. How can you locate the equilibrium point on a demand and supply graph? 

Solution: The equilibrium is the point where the demand curve and the supply curve cross. 

16. If the price is above the equilibrium level, would you predict excess supply or excess 
demand? If the price is below the equilibrium level, would you predict a shortage or a 
surplus? Why? 

Solution : If the price is above the equilibrium level, there will be excess supply known as a surplus. If the 
price is below the equilibrium level, there will be excess demand, known as a shortage. This happens 
because the number of people who want to buy the good is not equal to the number of people who 
want to sell it at the given price. 

17. When the price is above the equilibrium, explain how market forces move the market price 
to equilibrium. Do the same when the price is below the equilibrium. 

Solution: When price is above the equilibrium, there will be more sellers than buyers and the surplus goods 
will start to pile up. The only way for sellers to get rid of their excess goods is to lower prices. 
Conversely, if the price is too low, there will be more buyers than sellers, and those who demand the 
good will be willing to offer higher prices for them. 

18. What is the difference between the demand and the quantity demanded of a product, say 
milk? Explain in words and show the difference on a graph with a demand curve for milk. 

Solution : Demand describes consumers’ willingness to buy a good at any price.  Demand is shown by the 
position of a demand curve, in other words, how far away from the origin it is. Quantity demanded 
refers to how much will be purchased at a single, specific price, that is, at one point on the demand 
curve. 
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19. What is the difference between the supply and the quantity supplied of a product, say milk? 
Explain in words and show the difference on a graph with the supply curve for milk. 

Solution: Supply describes producers’ willingness to sell at any price.  Supply is shown by the position of a 
supply curve, in other words, how far away from the origin it is. Quantity supplied refers to how 
much will be sold at a single, specific price, that is, at one point on the supply curve. 

. 

 

20. When analyzing a market, how do economists deal with the problem that many factors that 
affect the market are changing at the same time? 

Solution : Economists try to isolate one variable to study at a time, holding all other factors constant. This can 
be challenging in the real world, but is useful in economic models. 

21. Name some factors that can cause a shift in the demand curve in markets for goods and 
services. 

Solution: Changes in the wealth of consumers, such as in a recession or economic boom, can shift the 
demand curve. Changes in prices of substitute and complement goods can also have an effect. 

22. Name some factors that can cause a shift in the supply curve in markets for goods and 
services. 

Solution : Supply shocks such as natural disasters can shift the supply curve. Changes in technology or the 
price of inputs can also have an effect. 
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23.  How does one analyze a market where both demand and supply shift? 

Solution: When both demand and supply shift, they will generally have opposite effects on either quantity or 
price. In this case it is necessary to know the magnitude of the changes in order to analyze them. 

24.  What causes a movement along the demand curve? What causes a movement along the 
supply curve? 

Solution : A change in the price received by sellers will cause a movement along the supply curve. A change in 
the price demanded by buyers will cause a movement along the demand curve. 

25. Does a price ceiling attempt to make a price higher or lower? 

Solution: A price ceiling prevents the price from rising above a certain level, keeping prices low. 

26. How does a price ceiling set below the equilibrium level affect quantity demanded and 
quantity supplied? 

Solution : A price ceiling set below the equilibrium price will result in a greater quantity demanded than the 
quantity supplied otherwise known as a shortage. 

27. Does a price floor attempt to make a price higher or lower? 

Solution: A price floor prevents the price from rising below a certain level, keeping prices high.  

28. How does a price floor set above the equilibrium level affect quantity demanded and 
quantity supplied? 

Solution : A price floor set above the equilibrium level results in a greater quantity supplied than the quantity 
demanded, otherwise known as a surplus. 

Critical Thinking Questions 

29. Review the following figure. Suppose the government decided that, since gasoline is a 
necessity, its price should be legally capped at $1.30 per gallon. What do you anticipate 
would be the outcome in the gasoline market? 

 

Solution : There would be a shortage of gasoline. At such a low price, consumers would be very eager to buy, 
but producers would see limited profit opportunities. The quantity demanded would therefore 
exceed the quantity supplied by the market. 

30. Explain why the following statement is false: “In the goods market, no buyer would be 
willing to pay more than the equilibrium price.” 
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Solution : The equilibrium price merely equalizes the number of willing sellers and buyers. There would still be 

people willing to buy even if the price were to rise. 

31. Explain why the following statement is false: In the goods market, no seller would be willing 
to sell for less than the equilibrium price.” 

Solution : The equilibrium price merely equalizes the number of willing sellers and buyers. There would still be 
people willing to sell even if the price were to fall. 

32. Consider the demand for hamburgers. If the price of a substitute good (e.g., hot dogs) 
increases and the price of a complement good (e.g., hamburger buns) increases, can you tell 
for sure what will happen to the demand for hamburgers? Why or why not? 

Solution: Without more information, we cannot say what will happen to the demand for hamburgers. The 
increase in the price of hot dogs will increase the demand for hamburgers, but the increase in the 
price of hamburger buns will have the opposite effect. Only by knowing the magnitude of each effect 
can we say for sure what will happen. 

33. How do you suppose the demographics of an aging population of “Baby Boomers” in the 
United States will affect the demand for milk? Justify your answer. 

Solution : Assuming that milk is primarily consumed by children, an aging population will probably see a 
reduction in demand as Baby Boomers stop having children. 

34. We know that a change in the price of a product causes a movement along the demand 
curve. Suppose consumers believe that prices will be rising in the future. How will that affect 
demand for the product in the present? Can you show this graphically? 

Solution : An anticipated price increase will cause the demand curve to shift to the right, an increase in 
demand, as consumers try to take advantage of what they believe to be temporarily low prices. 

35. Suppose there is soda tax to curb obesity. What should a reduction in the soda tax do to the 
supply of sodas and to the equilibrium price and quantity? Can you show this graphically? 
(Hint: assume that the soda tax is collected from the sellers) 

Solution: A reduction in the soda tax means that sellers receive a higher price for each soda sold. This will 
increase the supply of sodas. 

36. Use the four-step process to analyze the impact of the advent of the iPod (or other portable 
digital music players) on the equilibrium price and quantity of the Sony Walkman (or other 
portable audio cassette players). 

Solution : 
 Draw the graph of the initial supply and demand curves. 
 Does the introduction of the iPod cause a shift in supply or demand for Walkmans?  
 Since the iPod is a consumer good, the change will be in demand 
 Since the iPod is a substitute for a Walkman, the demand curve will shift left. 
 A leftward shift in the demand curve will cause the price and quantity to fall. 

37. Use the four-step process to analyze the impact of a reduction in tariffs on imports of iPods 
on the equilibrium price and quantity of Sony Walkman-type products. 

Solution :  
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 Draw the graph of the initial supply and demand curves. 
 Does the change affect demand or supply? Since tariffs affect the price consumers pay, the effect will 

be on demand. 
 The reduction in the price of iPods causes a leftward shift in demand for the substitute good, the 

Walkman. 
 The leftward shift in demand for Walkmans would cause a reduction in price and quantity sold. 

38. Suppose both of these events took place at the same time. Combine your analyses of the 
impacts of the iPod and the tariff reduction to determine the likely impact on the equilibrium 
price and quantity of Sony Walkman-type products. Show your answer graphically. 

Solution: Both effects shift demand for Walkmans in the same direction and both result in a lower price and 
lower quantity at equilibrium 

39. Most government policy decisions have winners and losers. What are the effects of raising 
the minimum wage? It is more complex than simply producers lose and workers gain. Who 
are the winners and who are the losers, and what exactly do they win and lose? To what 
extent does the policy change achieve its goals? 

Solution: The minimum wage is a price floor that prevents the price of labor from falling below a certain 
level. Like all binding price floors, this creates a surplus of labor, also known as unemployment. 
Those who do not offer enough productive value to earn the minimum wage will lose out on job 
opportunities they might otherwise have had. On the other hand, those who do manage to keep their 
jobs will benefit from higher wages. In this way, minimum wages make some workers better off, but 
actually harm those with the least education or skills, who cannot compete for jobs at the higher 
wage level. 

40. Agricultural price supports result in government holding large inventories of agricultural 
products. Why do you think the government can’t simply give the products away to poor 
people? 

Solution : If the government gave away these agricultural holdings, the recipients would then have no 
incentive to buy the goods from producers, demand would contract and prices would fall, exactly 
what the policy is trying to prevent. There would also be nothing stopping the poor from selling the 
products given to them by the government. This would be an increase of supply and be accompanied 
by a drop in prices. 

41. Can you propose a policy that would induce the market to supply more rental housing units? 

 Solution: A reduction in property taxes would make it cheaper for landlords to own houses and rent 
them out, resulting in an increase in supply. 

 

Problems 

42. Review the following figure. Suppose the price of gasoline is $1.00. Will the quantity 
demanded be lower or higher than at the equilibrium price of $1.40 per gallon? Will the 
quantity supplied lower or higher? Is there a shortage or a surplus in the market? If so, of 
how much?  
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Solution: The quantity demanded will be higher than at the equilibrium price and the quantity supplied will be 
lower, resulting in a shortage of 300 million gallons. 

43.   The following table shows information on the demand and supply for bicycles, where the 
quantities of bicycles are measured in thousands. 

 

Price Qd Qs 

$120 50 36 

$150 40 40 

$180 32 48 

$210 28 56 

$240 24 70 

 
a. What is the quantity demanded and the quantity supplied at a price of $210? 
b. At what price is the quantity supplied equal to 48,000? 
c. Graph the demand and supply curve for bicycles. How can you determine the 

equilibrium price and quantity from the graph? How can you determine the 
equilibrium price and quantity from the table? What are the equilibrium price and 
equilibrium quantity?  

d. If the price was $120, what would the quantities demanded and supplied be? Would a 
shortage or surplus exist? If so, how large would the shortage or surplus be? 

Solution:  
a.   Quantity demanded is 28,000 and quantity supplied is 56,000. 
b. At $180. 
c. The equilibrium price is $150, and the equilibrium quantity is 40,000. You can see this from 

the table by where quantity demanded is equal to quantity supplied, and you can see it on the 
graph where the supply and demand curves cross. 

 
 

d. At $120, the quantity demanded is 50,000 and the quantity supplied is 36,000. The result 
would be a shortage of 14,000 bicycles. 
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44.  The computer market in recent years has seen many more computers sell at much lower 
prices. What shift in demand or supply is most likely to explain this outcome? Sketch a 
demand and supply diagram and explain your reasoning. 

a. A rise in demand 
b. A fall in demand 
c. A rise in supply 
d. A fall in supply 

Solution: c) For prices to fall while the quantity sold rises, supply must have increased.  This is shown 
graphically by a rightward shift in the supply curve. 

 

 

45.  Demand and supply in the market for cheddar cheese is illustrated in the table below. Graph 
the data and find the equilibrium. Next, create a table showing the change in quantity 
demanded or quantity supplied, and a graph of the new equilibrium, in each of the following 
situations: 

a. The price of milk, a key input for cheese production, rises, so that the supply 
decreases by 80 pounds at every price. 

b. A new study says that eating cheese is good for your health, so that demand 
increases by 20% at every price. 

 

Price per Pound Qd Qs 

$3.00 750 540 

$3.20 700 600 

$3.40 650 650 

$3.60 620 700 

$3.80 600 720 

$4.00 590 730 

Solution:  

a. The new equilibrium price would be $3.60 and the new equilibrium quantity would be 620. 
b. The new equilibrium price would be $3.80 and the new equilibrium quantity would be 720. 
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Price per Pound Qd Qs 

$3.00 750 460 

$3.20 700 520 

$3.40 650 570 

$3.60 620 620 

$3.80 600 640 

$4.00 590 650 

Price per Pound Qd Qs 

$3.00 900 540 

$3.20 840 600 

$3.40 780 650 

$3.60 744 700 

$3.80 720 720 

$4.00 708 730 

 
 
46.  Supply and demand for movie tickets in a city are shown in the following table. Graph 

demand and supply and identify the equilibrium. Then calculate in a table and graph the 
effect of the following two changes.  

a. Three new nightclubs open. They offer decent bands and have no cover charge, but 
make their money by selling food and drink. As a result, demand for movie tickets 
falls by six units at every price. 

b. The city eliminates a tax that it had been placing on all local entertainment 
businesses. The result is that the quantity supplied of movies at any given price 
increases by 10%. 

 

Price Qd Qs 

$5.00 26 16 

$6,00 24 18 

$7.00 22 20 

$8.00 21 21 

$9.00 20 22 

Solution: 
a. The new equilibrium price would be $6.00 and the new equilibrium quantity would be 18. 
b. The new equilibrium price would be $7.00 and the new equilibrium quantity would be 22. 

  



OpenStax Principles of Economics 
 

22 
 

 

Price Qd Qs 

$5.00 20 16 

$6,00 18 18 

$7.00 16 20 

$8.00 15 21 

$9.00 14 22 

Price Qd Qs 

$5.00 26 17.6 

$6,00 24 19.8 

$7.00 22 22 

$8.00 21 23.1 

$9.00 20 24.2 

 
47.   A low-income country decides to set a price ceiling on bread so they can make sure that 

bread is affordable to the poor. The conditions of demand and supply are given in the table 
below. What are the equilibrium price and equilibrium quantity before the price ceiling? 
What will the excess demand or the shortage (that is, quantity demanded minus quantity 
supplied) be if the price ceiling is set at $2.40? At $2.00? At $3.60? 

 

Price Qd Qs 

$1.60 9,000 5,000 

$2.00 8,500 5,500 

$2.40 8,000 6,400 

$2.80 7,500 7,500 

$3.20 7,000 9,000 

$3.60 6,500 11,000 

$4.00 6,000 15,000 

 
Solution: The equilibrium price is $2.80 and the equilibrium quantity is 7,500. A price ceiling of $2.40 would 

create a shortage of 1,600. A price ceiling of $2.00 would create a shortage of 3,000. A price ceiling of 
$3.60 would have no effect since it is above the market equilibrium. 
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CHAPTER 4: LABOR AND FINANCIAL MARKETS 

Self-Check Questions 

1. In the labor market, what causes a movement along the demand curve? What causes a shift 
in the demand curve? 

Solution: Changes in the wage rate (the price of labor) cause a movement along the demand curve. A change 
in anything else that affects demand for labor (e.g., changes in output, changes in the production 
process which use more or less labor, government regulation) causes a shift in the demand curve. 

2. In the labor market, what causes a movement along the supply curve? What causes a shift in 
the supply curve? 

Solution : Changes in the wage rate (the price of labor) cause a movement along the supply curve. A change in 
anything else that affects supply of labor (e.g., changes in how desirable the job is perceived to be, 
government policy to promote training in the field) causes a shift in the supply curve. 

3. Why is a living wage considered a price floor? Does imposing a living wage have the same 
outcome as a minimum wage? 

Solution : Since a living wage is a suggested minimum wage, it acts like a price floor (assuming, of course, that 
it is followed). If the living wage is binding, it will cause an excess supply of labor at that wage rate. 

4. In the financial market, what causes a movement along the demand curve? What causes a 
shift in the demand curve? 

Solution : Changes in the interest rate (i.e., the price of financial capital) cause a movement along the demand 
curve. A change in anything else (non-price variable) that affects demand for financial capital (e.g., 
changes in confidence about the future, changes in needs for borrowing) would shift the demand 
curve. 

5. In the financial market, what causes a movement along the supply curve? What causes a 
shift in the supply curve? 

Solution : Changes in the interest rate (i.e., the price of financial capital) cause a movement along the supply 
curve. A change in anything else that affects the supply of financial capital (a non-price variable) such 
as income or future needs would shift the supply curve. 

6. If a usury law limits interest rates to no more than 35%, what would the likely impact be on 
the amount of loans made and interest rates paid? 

Solution: If market interest rates stay in their normal range, an interest rate limit of 35% would not be 
binding. If the equilibrium interest rate rose above 35%, the interest rate would be capped at that 
rate, and the quantity of loans would be lower than the equilibrium quantity, causing a shortage of 
loans. 
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7. Which of the following changes in the financial market will lead to a decline in interest rates: 

a. a rise in demand 
b. a fall in demand 
c. a rise in supply 
d. a fall in supply 

 
Solution: b) and c) will lead to a fall in interest rates. At a lower demand, lenders will not be able to charge as 

much, and with more available lenders, competition for borrowers will drive rates down. 

8. Which of the following changes in the financial market will lead to an increase in the 
quantity of loans made and received: 

a. a rise in demand 
b. a fall in demand 
c. a rise in supply 
d. a fall in supply 

Solution: a) and c) will increase the quantity of loans. More people who want to borrow will result in more 
loans being given, as will more people who want to lend. 

9. Identify the most accurate statement. A price floor will have the largest effect if it is set: 
a. substantially above the equilibrium price 
b. slightly above the equilibrium price 
c. slightly below the equilibrium price 
d. substantially below the equilibrium price 

Sketch all four of these possibilities on a demand and supply diagram to illustrate your answer. 

Solution: A price floor prevents a price from falling below a certain level, but has no effect on prices above 
that level. It will have its biggest effect in creating excess supply if it is substantially above the 
equilibrium price. This is illustrated here.  

 
It will have a lesser effect if it is slightly above the equilibrium price. This is illustrated below. 
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It will have no effect if it is set either slightly or substantially below the equilibrium price, since an 
equilibrium price above a price floor will not be affected by that price floor. This figure illustrates 
these situations. 

 
 

10. A price ceiling will have the largest effect: 
a. substantially below the equilibrium price  
b. slightly below the equilibrium price  
c. substantially above the equilibrium price  
d. slightly above the equilibrium price  

Sketch all four of these possibilities on a demand and supply diagram to illustrate your answer. 

Solution: A price ceiling prevents a price from rising above a certain level, but has no effect on prices below 
that level. It will have its biggest effect in creating excess demand if it is substantially below the 
equilibrium price. The figure below illustrates these situations. 
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When the price ceiling is set substantially or slightly above the equilibrium price, it will have no effect 
on creating excess demand. This figure illustrates these situations. 
 

 

11. Select the correct answer. A price floor will usually shift: 
a. demand 
b. supply 
c. both 
d. neither 

Illustrate your answer with a diagram. 

 Solution: d) Neither. A shift in demand or supply means that at every price, either a greater or a lower 
quantity is demanded or supplied. A price floor does not shift a demand curve or a supply curve. 
However, if the price floor is set above the equilibrium, it will cause the quantity supplied on the 
supply curve to be greater than the quantity demanded on the demand curve, leading to excess 
supply. 
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12. Select the correct answer. A price ceiling will usually shift: 
a. demand 
b. supply 
c. both 
d. neither 

Solution : d) Neither. A shift in demand or supply means that at every price, either a greater or a lower 
quantity is demanded or supplied. A price ceiling does not shift a demand curve or a supply curve. 
However, if the price ceiling is set below the equilibrium, it will cause the quantity demanded on the 
demand curve to be greater than the quantity supplied on the supply curve, leading to excess 
demand. 

Review Questions 

13. What is the “price” commonly called in the labor market? 

Solution : In labor markets, price is typically called a “wage.” 

14. Are households demanders or suppliers in the goods market? Are firms demanders or 
suppliers in the goods market? What about the labor market and the financial market? 

Solution : Households demand goods and supply labor, whereas firms supply goods and demand labor. 

15. Name some factors that can cause a shift in the demand curve in labor markets. 

Solution: Recessions and expansions in the economy can cause a shift in the demand for labor, as can 
changes in the price of capital (a substitute) and new production technologies. 

16. Name some factors that can cause a shift in the supply curve in labor markets. 

Solution : Supply shocks such as wars and natural disasters which decrease population can shift supply, as can 
sudden population influxes, such as from immigration. 

17. How is equilibrium defined in financial markets? 

Solution : Equilibrium is where the quantity of loanable funds demanded equals the quantity supplied. 

18. What would be a sign of a shortage in financial markets? 
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Solution : When people want to borrow money, but are unable to find a willing lender. 

19. Would usury laws help or hinder resolution of a shortage in financial markets? 

Solution : Usury laws make lending less profitable, so they would hinder resolution of a shortage. 

20. Whether the product market or the labor market, what happens to the equilibrium price and 
quantity for each of the four possibilities: increase in demand, decrease in demand, increase 
in supply, and decrease in supply. 

Solution : An increase in demand leads to a higher price and a higher quantity; a decrease in demand leads to a 
lower price and lower quantity; an increase in supply leads to a lower price and a higher quantity; a 
decrease in supply leads to a higher price and a lower quantity. 

Critical Thinking Questions 

21. Other than the demand for labor, what would be another example of a “derived demand?” 

Solution : Demand for the raw materials involved in production, such as steel or lumber, can be examples of 
“derived demand.” 

22. Suppose that a 5% increase in the minimum wage causes a 5% reduction in employment. 
How would this affect employers and how would it affect workers? In your opinion, would 
this be a good policy? 

Solution : Employers would have to make do with fewer workers, which they might do by reducing output or 
substituting towards more capital use. The employees would enjoy higher wages and therefore have 
more money to demand goods, but the resulting unemployed would experience the opposite effect. 

23. What assumption is made for a minimum wage to be a nonbinding price floor? What 
assumption is made for a living wage price floor to be binding? 

Solution : For a minimum wage to be nonbinding, it must be set below the equilibrium wage. For the living 
wage price floor to be binding, it must be set above the equilibrium wage. 

24. Suppose the U.S. economy began to grow more rapidly than other countries in the world. 
What would be the likely impact on U.S. financial markets as part of the global economy? 

Solution : The quantity of loanable funds would increase, resulting in lower interest rates and more borrowing 
from other countries. 

25. If the government imposed a federal interest rate ceiling of 20% on all loans, who would gain 
and who would lose? 

Solution : Borrowers would gain, as the amount of debt that could accrue was limited, and lenders would lose 
and their loans became less profitable. 

26. Why are the factors that shift the demand for a product different from the factors that shift 
the demand for labor? Why are the factors that shift the supply of a product different from 
those that shift the supply of labor? 
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Solution : Goods and labor are supplied and demanded by different economic agents, so the factors that affect 

them are different. Goods are typically demanded by households and supplied by firms, whereas 
labor is supplied by households and demanded by firms. 

27. During a discussion several years ago on building a pipeline to Alaska to carry natural gas, 
the U.S. Senate passed a bill stipulating that there should be a guaranteed minimum price 
for the natural gas that would be carried through the pipeline. The thinking behind the bill 
was that if private firms had a guaranteed price for their natural gas, they would be more 
willing to drill for gas and to pay to build the pipeline 

a. Using the demand and supply framework, predict the effects of this price floor on the 
price, quantity demanded, and quantity supplied. 

b. With the enactment of this price floor for natural gas, what are some of the likely 
unintended consequences in the market? 

c. Suggest some policies other than the price floor, working within the framework of 
demand and supply that the government can pursue if it wishes to encourage drilling 
for natural gas and for a new pipeline in Alaska. 

Solution : 
a. The price floor would result in more natural gas being supplied than the quantity demanded. 
b. There would be a surplus of natural gas, with firms producing more than consumers would 

be willing to buy at the mandated price. 
c. Policies that directly affect supply and demand are more efficient than price floors. For 

example, the government could shift investment away from public transportation and 
ethanol towards technologies that rely more heavily on natural gas to stimulate demand, or 
the government could stimulate supply by offering subsidies to producers. 

Problems 

28. Identify each of the following as involving either demand or supply. Draw a circular flow 
diagram and label the flows A through F. (Some choices can be on both sides of the goods 
market.) 

a. Households in the labor market 
b. Firms in the goods market 
c. Firms in the financial market 
d. Households in the goods market 
e. Firms in the labor market 
f. Households in the financial market 

Solution  
a. Supply 
b. Supply 
c. Demand 
d. Demand 
e. Demand 
f. Supply (and sometimes demand too) 
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29. Predict how each of the following events will raise or lower the equilibrium wage and 
quantity of coal miners in West Virginia. In each case, sketch a demand and supply diagram 
to illustrate your answer. 

a. The price of oil rises. 
b. New coal-mining equipment is invented that is cheap and requires few workers to 

run. 
c. Several major companies that do not mine coal open factories in West Virginia, 

offering a lot of well-paid jobs. 
d. Government imposes costly new regulations to make coal-mining a safer job. 

Solution : 
a. Since oil is a substitute for coal, and increase in the price of oil will shift the demand curve 

right, increasing wages and increasing the quantity of coal miners employed. 

 
b. Coal mining equipment is a substitute for labor, so the demand curve for coal miners shifts 

left, reducing wages and reducing employment. 

 



OpenStax College Principles of Economics 
 

c. The availability of new factory jobs, should shifts the supply curve for coal miners left, 
increasing wages and reducing the quantity of jobs mining. 

 
d. Mandated expenditures on safety reduce the demand for labor, shifting the demand curve 

left, reducing wages and reducing quantity. However, since coal mining is safer, this may also 
cause an increase in the supply of miners as well, shifting supply to the right. The 
combination of both effects will reduce wages, but the effect on employment is 
indeterminate. 

 
 

30. Predict how each of the following economic changes will affect the equilibrium price and 
quantity in the financial market for home loans. Sketch a demand and supply diagram to 
support your answers. 

a. The number of people at the most common ages for home-buying increases. 
b. People gain confidence that the economy is growing and that their jobs are secure. 
c. Banks that have made home loans find that a larger number of people than they 

expected are not repaying those loans. 
d. Because of a threat of a war, people become uncertain about their economic future. 
e. The overall level of saving in the economy diminishes. 
f. The federal government changes its bank regulations in a way that makes it cheaper 

and easier for banks to make home loans. 

Solution : 
a. The demand curve shifts right, increasing interest rates and increasing quantity of loans 
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b. The demand curve shifts right, increasing interest rates and increasing quantity of loans 

 
c. The supply curve shifts left, increasing interest rates and reducing quantity of loans 

 
d. The demand curve shifts left, reducing interest rates and reducing quantity of loans 

 
e. The supply curve shifts left, increasing interest rates and reducing quantity of loans 



OpenStax College Principles of Economics 
 

 
 
 
 
 
 
 

f. The supply curve shifts right, reducing interest rates and increasing quantity of loans 

 

31. The table shows the amount of savings and borrowing in a market for loans to purchase 
homes, measured in millions of dollars, at various interest rates. What is the equilibrium 
interest rate and quantity in the capital financial market? How can you tell? Now, imagine 
that because of a shift in the perceptions of foreign investors, the supply curve shifts so that 
there will be $10 million less supplied at every interest rate. Calculate the new equilibrium 
interest rate and quantity, and explain why the direction of the interest rate shift makes 
intuitive sense. 

Interest rate Quantity 
supplied 

Quantity 
demanded 

5% 130 170 

6% 135 150 

7% 140 140 

8% 145 135 

9% 150 125 

10% 155 110 

 
Solution: The equilibrium interest rate occurs where the quantity of borrowing equals the quantity of lending, 

here $140 million. The equilibrium interest rate is therefore 7%. 
With $10 million less supplied at every interest rate, we see that 145 - 10 = 135. Thus, the new 
equilibrium interest rate is 8%. The interest rate has risen because there is now less money to go 
around for the same number of potential borrowers. 
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32. Imagine that to preserve the traditional way of life in small fishing villages, a government 
decides to impose a price floor that will guarantee all fishermen a certain price for their 
catch. 

a. Using the demand and supply framework, predict the effects on the price, quantity 
demanded, and quantity supplied. 

b. With the enactment of this price floor for fish, what are some of the likely unintended 
consequences in the market? 

c. Suggest some policies other than the price floor, working within the framework of 
demand and supply, to make it possible for small fishing villages to continue. 

Solution : 
a. The price floor, if it is binding, will increase prices, which will result in a higher quantity 

supplied and a lower quantity demanded. 
b. We are likely to see a surplus of fish, as fishermen are more willing to supply them at the 

mandated price than consumers are willing to buy them. 
c. A better policy would be to stimulate demand for fish, which would result in higher prices 

without the inefficiencies of a surplus. This could be done through advertising, or by 
arranging exclusive contracts for the government to buy from the fishing villages. 
Alternatively, the fishermen could be offered wage subsidies to increase the effective price 
they receive for their fish without raising the price to consumers 
 

33. What happens to the price and the quantity bought and sold in the cocoa market if countries 
producing cocoa experience a drought and a new study is released demonstrating the health 
benefits of cocoa? Illustrate your answer with a demand and supply graph. 

Solution : The drought is a supply shock that will reduce the supply of cocoa, whereas the health study will 
increase demand. Both of these shifts will result in higher prices, but they have opposite effects on 
the quantity produced and sold. Without knowing the magnitudes of the effects, we cannot say for 
sure what happens to the equilibrium quantity. 
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CHAPTER 5: ELASTICITY 

Self-Check Questions 

1. From the data shown in the table below about demand for smart phones, calculate the price 
elasticity of demand from: point B to point C, point D to point E, and point G to point H. 
Classify the elasticity at each point as elastic, inelastic or unit elastic. 

Points P Q 

A 60 3,000 

B 70 2,800 

C 80 2,600 

D 90 2,400 

E 100 2,200 

F 110 2,000 

G 120 1,800 

H 130 1,600 

 

Solution: From point B to point C, prices rise from $70 to $80, and Od decreases from 2,800 to 2,600. So: 
2600 2800

% change in quantity = 100
(2600 2800) 2

200
100

2700

7.41

80 70
% change in price = 100

(80 70) 2

10
100

75

13.33

7.41%
Elasticity of Demand =

13.33%

0.56




 


 

 




 

 





   
The demand curve is highly inelastic in this area; that is, its elasticity value is less than one. 
 Answer from Point D to point E: 
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2200 2400
% change in quantity = 100

(2200 2400) 2

200
100

2300

8.7

100 90
% change in price = 100

(100 90) 2

10
100

95

10.53

8.7%
Elasticity of Demand =

10.53%

0.83




 


 

 




 

 





 
 

The demand curve is highly inelastic in this area; that is, its elasticity value is less than one. Answer 
from Point G to point H: 

1600 1800
% change in quantity = 100

(1600 1800) 2

200
100

1700

11.76

130 120
% change in price = 100

(130 120) 2

10
100

75

13.33

11.76%
Elasticity of Demand =

13.33%

0.88




 


 

 




 

 





 
 

The demand curve is approaching unit elasticity. 

2. From the data shown in Table 05_03 about supply of alarm clocks, calculate the price 
elasticity of supply from: point J to point K, point L to point M, and point N to point P. 
Classify the elasticity at each point as elastic, inelastic, or unit elastic. 

Point Price Quantity Supplied 

J $8 50 

K $9 70 

L $10 80 

M $11 88 

N $12 95 

P $13 100 

 
Solution: From point J to point K, price rises from $8 to $9, and quantity rises from 50 to 70. So: 
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70 50
% change in quantity = 100

(70 50) 2

20
100

60

33.33

$9 $8
% change in price = 100

($9 $8) 2

1
100

8.5

11.76

33.33%
Elasticity of Supply =

11.76%

2.83




 

 






 

 




 

The supply curve is highly elastic in this area; that is, its elasticity value is greater than one. From 
point L to point M, the price rises from $10 to $11, while the Qs rises from 80 to 88: 

88 80
% change in quantity = 100

(88 80) 2

8
100

84

9.52

$11 $10
% change in price = 100

($11 $10) 2

1
100

10.5

9.52

9.52%
Elasticity of Supply =

9.52%

1.0




 

 






 

 



  
The supply curve has unitary elasticity in this area. From point N to point P, the price rises from $12 
to $13, and Qs rises from 95 to 100: 

100 95
% change in quantity = 100

(100 95) 2

5
100

97.5

5.13

$13 $12
% change in price = 100

($13 $12) 2

1
100

12.5

8.0

5.13%
Elasticity of Supply =

8.0%

0.64




 

 






 

 




 

The supply curve is inelastic in this region of the supply curve. 

3. Why is the demand curve with constant unit elasticity concave? 

Solution : The demand curve with constant unit elasticity is concave because at high prices, a one percent 
decrease in price results in more than a one percent increase in quantity. As we move down the 
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demand curve, price drops and the one percent decrease causes less than a one percent increase in 
quantity. 

4. Why is the supply curve with constant unit elasticity a straight line? 

Solution : The constant unit elasticity is a straight line because the curve slopes upward and both price and 
quantity are increasing proportionally. 

5. The federal government decides to require that automobile manufacturers install new anti-
pollution equipment that costs $2,000 per car. Under what conditions can carmakers pass 
almost all of this cost along to car buyers? Under what conditions can carmakers pass very 
little of this cost along to car buyers? 

Solution : Carmakers can pass this cost along to consumers if the demand for these cars is inelastic. If the 
demand for these cars is elastic, then the manufacturer must pay for the equipment. 

6. Suppose you are in charge of sales at a pharmaceutical company, and your firm has a new 
drug that causes bald men to grow hair. Assume that the company wants to earn as much 
revenue as possible from this drug. If the elasticity of demand for your company’s product at 
the current price is 1.4, would you advise the company to raise the price, lower the price, or 
to keep the price the same? What if the elasticity were 0.6? What if it were 1? Explain your 
answer. 

Solution : If the elasticity is 1.4 at current prices, you would advise the company to lower its price on the 
product, since a decrease in price will be offset by the increase in the amount of the drug sold. If the 
elasticity were 0.6, then you would advise the company to increase its price. Increases in price will 
offset the decrease in number of units sold, but increase your total revenue. If elasticity is 1, the total 
revenue is already maximized, and you would advise that the company maintain its current price 
level. 

7. What would the gasoline price elasticity of supply mean to UPS or FedEx? 

Solution : The percentage change in quantity supplied as a result of a given percentage change in the price of 
gasoline. 

8. The average annual income rises from $25,000 to $38,000, and the quantity of bread 
consumed in a year by the average person falls from 30 loaves to 22 loaves. What is the 
income elasticity of bread consumption? Is bread a normal or an inferior good? 

Solution : 
Percentage change in quantity demanded = [(change in quantity)/ (original quantity)] ×100  
= [22 – 30]/ [(22 + 30) / 2] × 100  
= –8/26 ×100 
= –30.77 
Percentage change in income = [(change in income)/ (original income)] ×100 
= [38,000 – 25,000] / [(38,000 + 25,000) / 2] × 100 
= 13/36.5 ×100 
= 36 
In this example, bread is an inferior good because its consumption falls as income rises. 

9. Suppose the cross-price elasticity of apples with respect to the price of oranges is 0.4, and the 
price of oranges falls by 3%. What will happen to the demand for apples? 
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Solution : The formula for cross-price elasticity is % change in Qd for apples / % change in P of oranges. 

Multiplying both sides by % change in P of oranges yields: 
% change in Qd for apples = cross-price elasticity X% change in P of oranges 
= 0.4 × (-3%) = -1.2%, or a 1.2 % decrease in demand for apples. 

Review Questions 

10. What is the formula for calculating elasticity? 

Solution: Elasticity is calculated by dividing the percent change in quantity over the percent change in price. E 
= %∆Q/%∆P 

11. What is the price elasticity of demand? Can you explain it in your own words? 

Solution : The price elasticity of demand is the extent to which quantity demanded responds to a change in 
price. 

 

12. What is the price elasticity of supply? Can you explain it in your own words? 

Solution : The price elasticity of supply is the extent to which quantity supplied responds to a change in price. 

13. Describe the general appearance of a demand or a supply curve with zero elasticity. 

Solution : A vertical line, since quantity will not change at all in response to a change in price. 

14. Describe the general appearance of a demand or a supply curve with infinite elasticity. 

Solution : A horizontal line, since as much of the product as desired can be sold or bought at a single price. 

15. If demand is elastic, will shifts in supply have a larger effect on equilibrium quantity or on 
price? 

Solution : On quantity. 

16. If demand is inelastic, will shifts in supply have a larger effect on equilibrium price or on 
quantity? 

Solution : On price. 

17. If supply is elastic, will shifts in demand have a larger effect on equilibrium quantity or on 
price? 

Solution : On quantity. 

18. If supply is inelastic, will shifts in demand have a larger effect on equilibrium price or on 
quantity? 

Solution: On price. 

19. Would you usually expect elasticity of demand or supply to be higher in the short run or in 
the long run? Why? 
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Solution : We should expect demand to be more elastic in the short run, since it takes time to vary production 
to supply more or less of a good. However, in the long run supply is likely to be more elastic, as 
producers have a potentially unlimited ability to vary supply with prices. 

20. Under which circumstances does the tax burden fall entirely on consumers? 

Solution: For the tax burden to fall entirely on consumers, the supply curve must be perfectly elastic. 
Graphically, the supply curve must be horizontal. 

21. What is the formula for the income elasticity of demand? 

Solution: The percent change in quantity demanded over the percent change in income. E = %∆Q/%∆I 

22. What is the formula for the cross-price elasticity of demand? 

Solution : The percent change in quantity demanded over the percent change in the price of the substitute or 
complement good. E = %∆Q/%∆Ps or %∆Q/%∆Pc 

23. What is the formula for the wage elasticity of labor supply? 

Solution: The percent change in the quantity of labor supplied over the percent change i the wage rate. E = 
%∆Q/%∆W 

24. What is the formula for elasticity of savings with respect to interest rates? 

Solution: The percent change in savings over the percent change in interest rates. E = %∆S/%∆Ir 

Critical Thinking Questions 

25. Transatlantic air travel in first class has an estimated elasticity of demand of 0.40 less than 
transatlantic air travel in economy class, with an estimated price elasticity of 0.62. Why do 
you think this is the case? 

Solution: Due to the length of time it takes to travel across the Atlantic and the discomfort of traveling 
economy class, we would expect the sorts of people who purchase first class tickets to be largely 
unwilling to downgrade their preference for comfort, which yields an inelastic demand. Additionally, 
many transatlantic tickets are paid for by large companies on behalf of their employees, where price 
is less of a concern than for individuals traveling economy class. 

26. What is the relationship between price elasticity and position on the demand curve? For 
example, as you move up the demand curve to higher prices and lower quantities, what 
happens to the measured elasticity? How would you explain that? 

Solution : Demand becomes less elastic as we move up the demand curve, because elasticities are calculated as 
percentages. A large increase of an already high price may be only a small percentage increase, 
whereas a small decrease of an already very low quantity may be quite a large percentage decrease. 

27. Can you think of an industry (or product) with near infinite elasticity of supply in the short 
term? That is, what is an industry that could increase Qs almost without limit in response to 
an increase in the price? 
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Solution : Many internet companies fall into this model, where the addition of one more user to a website has 

almost zero cost. Any site that operates on a subscription service could potentially do this, at least in 
the short run. 

28.  Would you expect supply to play a more significant role in determining the price of a basic 
necessity like food or a luxury like perfume? Explain. (Hint: Think about how the price 
elasticity of demand will differ between necessities and luxuries.)  

Solution : Supply plays more of a role in determining the price of necessities, since demand for these items is 
inelastic and people cannot easily forego them. Prices for luxury goods are determined primarily by 
demand, as there are many easy substitutes for these items. 

29.  A city has built a bridge over a river and it decides to charge a toll to everyone who crosses. 
For one year, the city charges a variety of different tolls and records information on how 
many drivers cross the bridge. The city thus gathers information about elasticity of demand. 
If the city wishes to raise as much revenue as possible from the tolls, where will the city 
decide to charge a toll: in the inelastic portion of the demand curve, the elastic portion of the 
demand curve, or the unit elastic portion? Explain. 

Solution: The city should charge a toll at the unit elastic portion of the demand curve. Charging more than 
this will see a larger decrease in drivers that will reduce revenue, and charging less than this will not 
increase traffic enough to make up for the lost revenues. 

30. In a market where the supply curve is perfectly inelastic, how does an excise tax affect the 
price paid by consumers and the quantity bought and sold? 

 
Solution: If the supply curve is perfectly inelastic, it is represented by a vertical curve. Sellers bear the entire 

tax burden, and the quantity bought and sold remains unchanged with the tax.  The price paid by 
consumers remains the same, and the price received by sellers is reduced by the amount of the tax. 

 
31. Normal goods are defined as having a positive income elasticity. We can divide normal 

goods into two types: Those whose income elasticity is less than one and those whose 
income elasticity is greater than one. Think about products that would fall into each 
category. Can you come up with a name for each category? 

Solution: Goods with high income elasticity could be classified as luxuries. We buy more of them as our 
incomes rise, but are easily willing to give them up if our incomes fall. Goods with low income 
elasticities could be classified as necessities, where we don’t vary our consumption much no matter 
how much money we make. 

32. Suppose you could buy shoes one at a time, rather than in pairs. What do you predict the 
cross-price elasticity for left shoes and right shoes would be? 

Solution : The cross price elasticity would be very nearly unitary, for few people would have a use for a left 
shoe without a right shoe and vice versa. 

Problems 

33. The equation for a demand curve is P = 48 – 3Q. What is the elasticity in moving from a 
quantity of 5 to a quantity of 6? 

Solution :  
P = 48 - 3(5) = 33; 
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P = 48 - 3(6) = 30; 
E = %∆Q/%∆P= [(6 - 5)/5]/[(30 - 33)/33] = -2.2 

34. The equation for a demand curve is P = 2/Q. What is the elasticity of demand as price falls 
from 5 to 4? What is the elasticity of demand as the price falls from 9 to 8? Would you expect 
these answers to be the same? 

Solution: First solve for Q at both prices: 
(5) = 2/Q; Q = 0.4 
(4) = 2/Q; Q = 0.5 
E = %∆Q/%∆P = [0.5 - 0.4)/0.4]/[(4 - 5)/5] = -1.25 
We would expect the elasticity to be lower at the higher prices: 
(9) = 2/Q; Q = 0.22 
(8) = 2/Q; Q = 0.25 
E = %∆Q/%∆P = [(0.25 - 0.22)/0.22]/[(8 - 9)/9] = -1.12 

35. The equation for a supply curve is 4P = Q. What is the elasticity of supply as price rises from 
3 to 4? What is the elasticity of supply as the price rises from 7 to 8? Would you expect these 
answers to be the same? 

Solution :  
4(3) = Q = 12; 
4(4) = Q = 16; 
E = %∆Q/%∆P = [(16 - 12)/12]/[(4 - 3)/3] = 1 
At the higher price, the elasticity should be the same. 
4(7) = Q = 28; 
4(8) = Q = 32; 
E = %∆Q/%∆P = [(32 - 28)/28]/[(8 - 7)/7] = 1 

36. The equation for a supply curve is P = 3Q – 8. What is the elasticity in moving from a price 
of 4 to a price of 7? 

Solution: 
Solve for Q: 
(4) = 3Q – 8; Q=4 
(7) = 3Q – 8’ Q=5 
E = %∆Q/%∆P = [(5 - 4)/4]/[(7 - 4)/4] = 0.33 

37. The supply of paintings by Leonardo Da Vinci, who painted the Mona Lisa and The Last 
Supper and died in 1519, is highly inelastic. Sketch a supply and demand diagram, paying 
attention to the appropriate elasticities, to illustrate that demand for these paintings will 
determine the price. 

Solution: The supply of Da Vinci paintings will be represented by a vertical line, since no amount of price 
fluctuation can change them. Price is therefore wholly determined by the position of the demand 
curve. 
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38. Say that a certain stadium for professional football has 70,000 seats. What is the shape of the 
supply curve for tickets to football games at that stadium? Explain. 

Solution : The supply curve is almost perfectly inelastic, since the quantity of seats is fixed, and will therefore 
be represented by a vertical line. In the short run, no increase in demand can result in more than 
70,000 seats being supplied. 

39. When someone’s kidneys fail, the person needs to have medical treatment with a dialysis 
machine (unless or until they receive a kidney transplant) or they will die. Sketch a supply 
and demand diagram, paying attention to the appropriate elasticities, to illustrate that the 
supply of such dialysis machines will primarily determine the price. 

Solution : Given that the patient will die without the aid of a dialysis machine, their demand will be almost 
perfectly inelastic, as they will be willing to pay any amount of money to survive. The demand curve 
is therefore a near-vertical line, and price is determined by the position of the supply curve. 

40. Assume that the supply of low-skilled workers is fairly elastic, but the employers’ demand for 
such workers is fairly inelastic. If the policy goal is to expand employment for low-skilled 
workers, is it better to focus on policy tools to shift the supply of unskilled labor or on tools 
to shift the demand for unskilled labor? What if the policy goal is to raise wages for this 
group? Explain your answers with supply and demand diagrams. 

Solution : To expand employment, the best option is to shift demand, since employers will not greatly respond 
to price changes. On the other hand, if the goal is to boost wages, shifting supply is a better option, 
since employers will not be able to easily reduce their workforce and will therefore have to pay a 
higher wage. 
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CHAPTER 6: CONSUMER CHOICES 

Self-Check Questions 

1. Jeremy is deeply in love with Jasmine. Jasmine lives where cell phone coverage is poor, so he 
can either call her on the land-line phone for five cents per minute or he can drive to see her, 
at a round-trip cost of $2 in gasoline money. He has a total of $10 per week to spend on 
staying in touch. To make his preferred choice, Jeremy uses a handy utilimometer that 
measures his total utility from personal visits and from phone minutes. Using the values 
given in the table below, figure out the points on Jeremy’s consumption choice budget 
constraint (it may be helpful to do a sketch) and identify his utility-maximizing point. 

Round 
Trips 

Total 
Utility 

Phone 
Minutes 

Total 
Utility 

0 0 0 0 

1 80 20 200 

2 150 40 380 

3 210 60 540 

4 260 80 680 

5 300 100 800 

6 330 120 900 

7 200 140 980 

8 180 160 1040 

9 160 180 1080 

10 140 200 1100 

 
Solution: The rows of the table in the problem do not represent the actual choices available on the budget set; 

that is, the combinations of round trips and phone minutes that Jeremy can afford with his budget. 
One of the choices listed in the problem, the six round trips, is not even available on the budget set. 
If Jeremy has only $10 to spend and a round trip costs $2 and phone calls cost $0.05 per minute, he 
could spend his entire budget on five round trips but no phone calls or 200 minutes of phone calls, 
but no round trips or any combination of the two in between. It is easy to see all of his budget 
options with a little algebra. The equation for a budget line is:   

RT RT PC PCBudget=P Q P Q  
 

Where P and Q are price and quantity of round trips (RT) and phone calls (PC) (per minute). In 
Jeremy’s case the equation for the budget line is:  

RT PC

RT PC

RT PC

PC RT

$10=$2 Q $.05 Q

$2Q $.05Q$10

$.05 $.05

200 40Q Q

Q = 200 40Q

  




 

  
If we choose zero through five round trips (column 1), the table below shows how many phone 
minutes can be afforded with the budget (column 3). The total utility figures are given in the table 
below. 
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Round 
Trips 

Total 
Utility for 
trips 

Phone 
Minutes 

Total Utility 
for Minutes 

Total 
Utility 

0 0 200 1100 1100 

1 80 160 1040 1120 

2 150 120 900 1050 

3 210 80 680 890 

4 260 40 380 640 

5 300 0 0 300 

 
Adding up total utility for round trips and phone minutes at different points on the budget line gives 
total utility at each point on the budget line. The highest possible utility is at the combination of one 
trip and 160 minutes of phone time, with a total utility of 1120. 

2. Take Jeremy’s total utility information in question 1, and use the marginal utility approach to 
confirm the choice of phone minutes and round trips that maximize Jeremy’s utility. 

Solution The first step is to use the total utility figures, shown in the table below, to calculate marginal utility, 
remembering that marginal utility is equal to the change in total utility divided by the change in trips 
or minutes. 

Round 
Trips 

Total 
Utility 

Marginal 
Utility 
Per trip 

Phone 
Minutes 

Total 
Minutes 

Marginal 
Utility (per 
minute) 

0 0 - 200 1100  

1 80 80 160 1040 60/40 = 1.5 

2 150 70 120 900 140/40 = 3.5 

3 210 60 80 680 220/40 = 5.5 

4 260 50 40 380 300/40 = 7.5 

5 300 40 0 0 380/40 = 9.5 

 
Note that we cannot directly compare marginal utilities, since the units are trips versus phone 
minutes. We need a common denominator for comparison, which is price. Dividing MU by the price 
yields columns 4 and 8 in the table below. 

Round 
Trips 

Total 
Utility 

Marginal 
Utility 

MU/P Phone 
Minutes 

Total 
Utility 

Marginal 
Utility Per 
minute 

MU/P 

0  0 - 200 1100 60/40 = 1.5 1.5/$.05 = 
30 

1 80 80 80/$2 = 40 160 1040 140/40 = 3.5 3.5/$.05 = 
70 

2 150 70 70/$2 = 35 120 900 220/40 = 5.5 5.5/$.05 = 
110 

3 210 60 60/$2 =30 80 680 300/40 =7.5 7.5/$.05= 
150 

4 260 50 50/$2 = 25 40 380 380/40 = 9.5 9.5/$.05 = 
190 

5 300 40 40/$2 = 20 0 0 -  
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 Start at the bottom of the table where the combination of round trips and phone minutes is (5, 0). 
This starting point is arbitrary, but the numbers in this example work best starting from the bottom. 
Suppose we consider moving to the next point up. At (4, 40), the marginal utility per dollar spent on 
a round trip is 25. The marginal utility per dollar spent on phone minutes is 190. 

 Since 25 < 190, we are getting much more utility per dollar spent on phone minutes, so let’s choose 
more of those. At (3, 80), MU/PRT is 30 < 150 (the MU/PM), but notice that the difference is 
narrowing. We keep trading round trips for phone minutes until we get to (1, 160), which is the best 
we can do. The MU/P comparison is as close as it is going to get (40 vs. 70). Often in the real world, 
it is not possible to get MU/P exactly equal for both products, so you get as close as you can. 

3. Explain all the reasons why a decrease in the price of a product would lead to an increase in 
purchases of the product. 

Solution : This is the opposite of the example explained in the text. A decrease in price has a substitution 
effect and an income effect. The substitution effect says that because the product is cheaper relative 
to other things the consumer purchases, he or she will tend to buy more of the product (and less of 
the other things). The income effect says that after the price decline, the consumer could purchase 
the same goods as before, and still have money left over to purchase more. For both reasons, a 
decrease in price causes an increase in quantity demanded. 

4. As a college student you work at a part-time job, but your parents also send you a monthly 
“allowance.” Suppose one month your parents forgot to send the check. Show graphically 
how your budget constraint is affected. Assuming you only buy normal goods, what would 
happen to your purchases of goods? 

Solution : This is a negative income effect. Because your parents’ check failed to arrive, your monthly income 
is less than normal and your budget constraint shifts in toward the origin. If you only buy normal 
goods, the decrease in your income means you will buy less of every product. 

5. Siddhartha has 50 hours per week to devote to work or leisure. He has been working for $8 
per hour. Based on the information in table below, calculate his utility-maximizing choice of 
labor and leisure time. 

Leisure  
Hours  

Total Utility 
From Leisure 

Work 
Hours 

Income Total Utility 
From Income 

0 0 0 0 0 

10 200 10 80 500 

20 350 20 160 800 

30 450 30 240 1,040 

40 500 40 320 1,240 

50 530 50 400 1,400 

 
Solution : This problem is straightforward if you remember leisure hours plus work hours are limited to 50 

hours total. If you reverse the order of the last three columns so that more leisure corresponds to less 
work and income, you can add up columns two and five to find utility is maximized at 10 leisure 
hours and 40 work hours: 
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Leisure Hours Total Utility 
From Leisure 
 
 
 

Work  
Hours 

Income Total Utility 
From Income 

Total Utility 
From Both 

0 0 50 400 1,400 1,400 

10 200 40 320 1,240 1,440 

20 350 30 240 1,040 1,390 

30 450 20 160 800 1,250 

40 500 10 80 500 1,000 

50 530 0 0 0 530 

6. In Siddhartha’s problem, calculate marginal utility for income and for leisure. Now, start off 
at the choice with 50 hours of leisure and zero income, and a wage of $8 per hour, and 
explain, in terms of marginal utility how Siddhartha could reason his way to the optimal 
choice, using marginal thinking only. 

Solution: Begin from the last table and compute marginal utility from leisure and work: 

Leisure 
Hours  

Total Utility 
from Leisure 

MU 
from 
Leisure 

Work 
Hours 

Income Total Utility 
from Income 

MU from 
Income 

0 0  50 400 1,400 160 

10 200 200 40 320 1,240 200 

20 350 150 30 240 1,040 240 

30 450 100 20 160 800 300 

40 500 50 10 80 500 500 

50 530 30 0 0 0  

Suppose Sid starts with 50 hours of leisure and 0 hours of work. As Sid moves up the table, he trades 
10 hours of leisure for 10 hours of work at each step. At (40, 10), his MULeisure = 50 which is 
substantially less than his MUIncome of 500. This shortfall signals Sid to keep trading leisure for 
work/income until at (10, 40) the marginal utility of both is equal at 200. This is the sign that he 
should stop here, confirming the answer in question 18. 

7. How would an increase in expected income over one’s lifetime affect one’s intertemporal 
budget constraint? How would it affect one’s consumption/saving decision? 

Solution: An increase in expected income would cause an outward shift in the intertemporal budget 
constraint. This would likely increase both current consumption and saving, but the answer would 
depend on one’s time preference, that is, how much one is willing to wait to forgo current 
consumption. Children are notoriously bad at this, which is to say they might simply consume more, 
and not save any. Adults, because they think about the future, are generally better at time 
preference—that is, they are more willing to wait to receive a reward. 

8. How would a decrease in expected interest rates over one’s working life affect one’s 
intertemporal budget constraint? How would it affect one’s consumption/saving decision? 

Solution : Lower interest rates would make lending cheaper and saving less rewarding. This would be reflected 
in a flatter intertemporal budget line, a rotation around the amount of current income. This would 
likely cause a decrease in saving and an increase in current consumption, though the results for any 
individual would depend on time preference. 
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Review Questions 

9. Who determines how much utility an individual will receive from consuming a good? 

Solution : Utility is a subjective value determined by one’s own preferences. 

10. Would you expect total utility to rise or fall with additional consumption of a good? Why? 

Solution : Total utility generally rises with consumption of a good, because even if the extra goods are 
unwanted, they can always be sold or traded for something else. 

11. Would you expect marginal utility to rise or fall with additional consumption of a good? 
Why? 

Solution : Marginal utility tends to fall with additional consumption, because we value the first unit more than 
the second and so on. This is diminishing marginal returns. 

12. Is it possible for total utility to increase while marginal utility diminishes? Explain. 

Solution : Yes. Total utility increases with consumption as long as marginal utility remains positive. Thus, even 
if the additional utility per good declines, it will still contribute in a positive way towards total utility. 

13. If people do not have a complete mental picture of total utility for every level of 
consumption, how can they find their utility-maximizing consumption choice? 

Solution : People make decisions on the margin, so as long as marginal utility from consumption remains 
positive, they will continue to consume. When the utility gained from additional consumption drops 
to zero, utility is maximized and no more consumption occurs. 

14. What is the rule relating the ratio of marginal utility to prices of two goods at the optimal 
choice? Explain why, if this rule does not hold, the choice cannot be utility-maximizing. 

Solution : At the optimal choice, the ratio of utilities between two goods should be 1. Otherwise, further utility 
could be gained by substituting one good for the other. 

15. As a general rule, is it safe to assume that a change in the price of a good will always have its 
most significant impact on the quantity demanded of that good, rather than on the quantity 
demanded of other goods? Explain. 

Solution : In general this is true, because in order for the consumer to change his consumption of substitutes 
and complements to the good in question, he must first change his consumption of the primary 
good. For example, if the price of apples rises, a consumer can only substitute towards oranges by 
first reducing his consumption of apples. 

16. Why does a change in income cause a parallel shift in the budget constraint? 

Solution : The slope of the budget constraint shows the ratio of prices for various goods. When income 
increases, that ration remains unchanged, so the shift is parallel. 
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17. How will a utility-maximizer find the choice of leisure and income that provides the greatest 

utility? 

Solution : The utility-maximizer will work until he feels the marginal utility he gains from additional income is 
less than what he would gain from remaining idle. In short, until he doesn’t think additional work is 
worth the effort. 

18. As a general rule, is it safe to assume that a higher wage will encourage significantly more 
hours worked for all individuals? Explain. 

Solution : The income effect of higher wages could cause some individuals to work less, as they can earn the 
same amount of money while enjoying more leisure time. Whether this is true depends on whether 
the income or substitution effect is stronger. 

19. According to the model of intertemporal choice, what are the major factors which determine 
how much saving an individual will do? What factors might a behavioral economist use to 
explain savings decisions? 

Solution : An individual’s time preferences, along with expected interest rates and the opportunity costs of 
spending now versus later all play a role in saving. A behavioral economist would consider factors 
that seem irrational but are really attributable to human nature, such as the tendency to value money 
differently in different situations. 

20. As a general rule, is it safe to assume that a lower interest rate will encourage significantly 
lower financial savings for all individuals? Explain. 

Solution : While this is often the case, the income effect would predict more savings in response to a lower 
interest rate instead of less. A person may feel less able to consume as a result of the reduced income 
associated with lower interest rates. 

Critical Thinking Questions 

21. Think back to a purchase that you made recently. How would you describe your thinking 
before you made that purchase? 

Solution : You might have evaluated how much utility you expected to gain from that purchase, and compared 
it to other things you could do with the same amount of money. The fact that you made the purchase 
instead of spending your money elsewhere indicates that you acted to maximize utility. 

22. The rules of politics are not always the same as the rules of economics. In discussions of 
setting budgets for government agencies, there is a strategy called “closing the Washington 
monument.” When an agency faces the unwelcome prospect of a budget cut, it may decide 
to close a high-visibility attraction enjoyed by many people (like the Washington 
monument). Explain in terms of diminishing marginal utility why the Washington 
monument strategy is so misleading. (Consider: If you are really trying to make the best of a 
budget cut, should you cut the items in your budget with the highest marginal utility or the 
lowest marginal utility? Does the Washington monument strategy cut the items with the 
highest marginal utility or the lowest marginal utility?) 

Solution : The Washington Monument strategy works by cutting items with high marginal utility in order to 
increase political opposition to budget cuts. Cutting items with low marginal utility would not upset 
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people nearly as much, and would thus cause them to be more sympathetic to the idea of cutting 
budgets. 

23. Income effects depend on the income elasticity of demand for each good that you buy. If one 
of the goods you buy has a negative income elasticity, that is, it is an inferior good, what 
must be true of the income elasticity of the other good you buy? 

Solution : The other good might have an income elasticity of zero. The fact that your consumption increases 
in response to a rising income may instead be due to the substitution away from the inferior good. 

24. In the labor-leisure choice model, what is the price of leisure? 

Solution : The price of leisure is the opportunity cost of the foregone wages one could have earned by 
working, as well as anything that could have been bought with those wages. 

25. Think about the backward-bending part of the labor supply curve. Why would someone 
work less as a result of a higher wage rate? 

Solution: Someone might work less in response to a higher wage rate if they valued leisure over additional 
income at the margin. By reducing hours worked, they could maintain the same income while having 
more leisure time. 

26. What would be the substitution effect and the income effect of a wage increase? 

Solution : The income effect would predict a preference for more leisure, since leisure is costly and the wage 
increase allows the worker to afford more of it. The substitution effect would predict more hours 
worked, as working becomes comparatively more valuable than leisure. 

27. Visit the BLS website and determine if education level, race/ethnicity, or gender appear to 
impact labor versus leisure choices. 

Solution : In general, there is an effect, but it is likely due to disparate levels of income rather than directly to 
race or gender. 

28. What do you think accounts for the wide range of savings rates in different countries? 

Solution : Different time preferences among individuals can have a large effect, as well as different interest 
rates and even cultural attitudes. For example, a country with a low life expectancy may value saving 
less than one where people expect to live past the age where they can work. 

29. What assumptions does the model of intertemporal choice make which are not likely true in 
the real world and which would make the model harder to use in practice? 

Solution : The assumption that savers can predict with any accuracy the long term interest rates they are likely 
to enjoy on savings is likely unrealistic. Additionally, the assumption that people consciously consider 
these factors and perform the necessary calculations to maximize utility is probably rarely accurate. 

Problems 

30. Praxilla, who lived in ancient Greece, derives utility from reading poems and from eating 
cucumbers. Praxilla gets 30 units of marginal utility from her first poem, 27 units of marginal 
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utility from her second poem, 24 units of marginal utility from her third poem, and so on, 
with marginal utility declining by three units for each additional poem. Praxilla gets six units 
of marginal utility for each of her first three cucumbers consumed, five units of marginal 
utility for each of her next three cucumbers consumed, four units of marginal utility for each 
of the following three cucumbers consumed, and so on, with marginal utility declining by 
one for every three cucumbers consumed. A poem costs three bronze coins but a cucumber 
costs only one bronze coin. Praxilla has 18 bronze coins. Sketch Praxilla’s budget set 
between poems and cucumbers, placing poems on the vertical axis and cucumbers on the 
horizontal axis. Start off with the choice of zero poems and 18 cucumbers, and calculate the 
changes in marginal utility of moving along the budget line to the next choice of one poem 
and 15 cucumbers. Using this step-by-step process based on marginal utility, create a table 
and identify Praxilla’s utility-maximizing choice. Compare the marginal utility of the two 
goods and the relative prices at the optimal choice to see if the expected relationship holds. 
Hint: Label the table columns: 1) Choice, 2) Marginal Gain from More Poems, 3) Marginal 
Loss from Fewer Cucumbers, 4) Overall Gain or Loss, 5) Is the previous choice optimal? 
Label the table rows (underneath the column titles): 1) 0 poems and 18 cucumbers, 2) 1 poem 
and 15 cucumbers, 3) 2 poems and 12 cucumbers, 4) 3 poems and 9 cucumbers, 5) 4 poems 
and 6 cucumbers, 6) 5 poems and 3 cucumbers, 7) 6 poems and 0 cucumbers. 

Solution : The utility maximizing decision is for Praxilla to consume 5 poems and 3 cucumbers. Substituting 
away from this point in either direction will result in lower total utility. 

 choice marginal 
gain from 
more 
poems 

marginal loss 
from fewer 
cucumbers 

overall 
gain 

optimal? 

0 poems  
18 cucumbers 

63 30 3 27 no 

1 poem  
15 cucumbers 

90 27 6 21 no 

2 poems  
12 cucumbers 

111 24 9 15 no 

3 poems  
9 cucumbers 

126 21 12 9 no 

4 poems  
6 cucumbers 

135 18 15 3 no 

5 poems  
3 cucumbers 

138 15 18 -3 yes 

6 poems  
0 cucumbers 

135 Na Na Na no 

 
31. If a 10% decrease in the price of one product that you buy causes an 8% increase in quantity 

demanded of that product, will another 10% decrease in the price cause another 8% increase 
(no more and no less) in quantity demanded? 

Solution : This is unlikely to be true. In general, demand elasticity increases as prices drop and quantities 
increase, so we would expect the second 10% decrease in price to be met with a larger than 8% 
increase in quantity. 
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CHAPTER 7: COST AND INDUSTRY STRUCTURE 

Self-Check Questions 

1. A firm had sales revenue of $1 million last year. It spent $600,000 on labor, $150,000 on capital 
and $200,000 on materials. What was the firm’s accounting profit? 

Solution : Accounting profit = total revenues minus explicit costs = $1,000,000 – ($600,000 + $150,000 + 
$200,000) = $50,000. 

2. Continuing from Exercise 7.1, the firm’s factory sits on land owned by the firm that could be 
rented out for $30,000 per year. What was the firm’s economic profit last year? 

Solution : Economic profit = accounting profit minus implicit cost = $50,000 - $30,000 = $20,000. 

3. The WipeOut Ski Company manufactures skis for beginners. Fixed costs are 30. Fill in the 
following table for total cost, average variable cost, average total cost, and marginal cost.  

Quantity Variable 
Cost 

Fixed 
Cost 

Total 
Cost 

Average 
Total Cost 

Average 
Variable Cost 

Marginal 
Cost 

0 0 $30     

1 $10 $30     

2 $25 $30     

3 $45 $30     

4 $70 $30     

5 $100 $30     

6 $135 $30     

Solution : 

Quantity Variable 
Cost 

Fixed 
Cost 

Total 
Cost 

Average 
Total Cost 

Average 
Variable Cost 

Marginal 
Cost 

0 0 $30 $30 - -  

1 $10 $30 $40 $10 $40 $10 

2 $25 $30 $55 $12.5 $27.5 $15 

3 $45 $30 $75 $15 $25 $20 

4 $70 $30 $100 $17.5 $25 $25 

5 $100 $30 $130 $20 $26 $30 

6 $135 $30 $165 $22.5 $27.5 $35 

4. Based on your answers to the WipeOut Ski Company in question 1, now imagine a situation 
where the firm produces a quantity of 5 units that it sells for a price of $25 each. 

a. What will be the company’s profits or losses?  
b. How can you tell at a glance whether the company is making or losing money at this 

price by looking at average cost?  
c. At the given quantity and price, is the marginal unit produced adding to profits? 

Solution: 
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a. Total revenues in this example will be a quantity of five units multiplied by the price of 
$25/unit, which equals $125. Total costs when producing five units are $130. Thus, at this 
level of quantity and output the firm experiences losses (or negative profits) of $5. 

b. If price is less than average cost, the firm is not making a profit. At an output of five units, 
the average cost is $26/unit. Thus, at a glance you can see the firm is making losses. At a 
second glance, you can see that it must be losing $1 for each unit produced (that is, average 
cost of $26/unit minus the price of $25/unit). With five units produced, this observation 
implies total losses of $5.  

c. When producing five units, marginal costs are $30/unit. Price is $25/unit. Thus, the 
marginal unit is not adding to profits, but is actually subtracting from profits, which suggests 
that the firm should reduce its quantity produced. 
 

5. Consider the following 2 tables. If the cost of labor remains at $40, but the cost of a machine 
deceases to $50, what would be the total cost of each method of production? Which method 
should the firm use, and why? 

Production technology 1 10 workers 2 machines 

Production technology 2 7 workers 4 machines 

Production technology 3 3 workers 7 machines 

 

Example A: Workers cost $40, machines cost $80 

 Labor Cost Machine Cost Total Cost 

Cost of technology 1 10 × $40 = $400 2 × $80 = $160 $560 

Cost of technology 2 7 × $40 = $280 4 × $80 = $320 $600 

Cost of technology 3 3 × $40 = $120 7 × $80 = $560 $680 

Example B: Workers cost $55, machines cost $80 

 Labor Cost Machine Cost Total Cost 

Cost of technology 1 10 × $55 = $550 2 × $80 = $160 $710 

Cost of technology 2 7 × $55 = $385 4 × $80 = $320 $705 

Cost of technology 3 3 × $55 = $165 7 × $80 = $560 $725 

Example C: Workers cost $90, machines cost $80 

 Labor Cost Machine Cost Total Cost 

Cost of technology 1 10 × $90 = $900 2 × $80 = $160 $1600 

Cost of technology 2 7 × $90 = $630 4 × $80 = $320 $950 

Cost of technology 3 3 × $90 = $270 7 × $80 = $560 $830 

Solution: The new table should look like this: 

 Labor Cost Machine Cost Total Cost 

Cost of technology 1 10 × $40 = $400 2 × $50 = $100 $500 

Cost of technology 2 7 × $40 = $280 4 × $50 = $200 $480 

Cost of technology 3 3 × $40 = $120 7 × $50 = $350 $470 

 
The firm should choose production technology 3 since it has the lowest total cost. This makes sense 
since, with cheaper machine hours, one would expect a shift in the direction of more machines and 
less labor. 
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6. Suppose the cost of machines increases to $55, while the cost of labor stays at $40. How 
would that affect the total cost of the three methods? Which method should the firm choose 
now? 

Solution : 

 Labor Cost Machine Cost Total Cost 

Cost of technology 1 10 × $40 = $400 2 × $55 = $110 $510 

Cost of technology 2 7 × $40 = $280 4 × $55 = $220 $500 

Cost of technology 3 3 × $40 = $120 7 × $55 = $385 $505 

 
The firm should choose production technology 2 since it has the lowest total cost. Because the cost 
of machines increased (relative to question 1), you would expect a shift toward less capital and more 
labor. 

7. Automobile manufacturing is an industry subject to significant economies of scale. Suppose 
there are four domestic auto manufacturers, but the demand for domestic autos is no more 
than 2.5 times the quantity produced at the bottom of the long-run average cost curve. What 
do you expect will happen to the domestic auto industry in the long run? 

Solution : This is the situation that existed in the United States in the 1970s. Since there is only demand 
enough for 2.5 firms to reach the bottom of the average cost curve, you would expect one firm will 
not be around in the long run, and at least one firm will be struggling. 

Review Questions 

8. What are explicit and implicit costs? 

Solution: An explicit cost is one that you consciously pay, whereas an implicit cost is a foregone opportunity 
to do something else with your resources. 

9. Would an interest payment on a loan to a firm be considered an explicit or implicit cost? 

Solution : Interest payments are explicit costs, because the firm has to consciously pay them out of pocket. 

10. What is the difference between accounting and economic profit? 

Solution : Accounting profit is the different between revenues and explicit costs, whereas economic profit is 
the difference between revenues and total costs, explicit and implicit. 

11. What is the difference between fixed costs and variable costs? 

Solution : A fixed cost is one that does not vary with output, such as the cost of a building or land, whereas a 
variable cost increases with output, such as labor or supplies. 

12. Are there fixed costs in the long-run? Explain briefly. 

Solution : There are no fixed costs in the long run, because anything can eventually be sold, expanded, 
modified or improved as necessary to vary with output. 
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13. Are fixed costs also sunk costs? Explain. 

Solution : Many fixed costs are also sunk costs. For example, when making the decision of whether to keep 
his restaurant open another hour, the businessman should not factor in the rent on his building, 
which will be the same regardless of whether he closes early. 

14. What are diminishing marginal returns as they relate to costs? 

Solution : Diminishing marginal returns describe the reduced productivity that comes from employing 
additional workers or capital. Since additional workers have lower productivity, it takes more workers 
to raise the same quantity of output that fewer workers did before.  Thus, diminishing marginal 
returns lead to an increase in marginal costs. 

15. Which costs are measured on per-unit basis: fixed costs, average cost, average variable cost, 
variable costs, and marginal cost? 

Solution : Marginal costs, average costs, and average variable costs are measure on a per-unit basis. 

16. How is each of the following calculated: marginal cost, average total cost, average variable 
cost? 

Solution : Marginal cost is the additional cost of producing one more unit. Average total cost is total cost 
divided by units produced and average variable cost is total variable cost divided by units produced. 

17. What shapes would you generally expect each of the following cost curves to have: fixed 
costs, variable costs, marginal costs, average total costs, and average variable costs? 

Solution : Fixed costs are represented by a horizontal line, variable costs slope upward, marginal costs tend to 
slope upward, average total costs are U-shaped and average variable costs are U-shaped as well and 
lie below average total costs. 

18. What is a production technology? 

Solution : A production technology is the combination of capital and labor used to produce a good. 

19. In choosing a production technology, how will firms react if one input becomes relatively 
more expensive? 

Solution : If, for example, the price of labor rises, firms will substitute to a production technology that uses 
more capital instead of labor. 

20. What is a long-run average cost curve? 

Solution : A long-run average cost curve assumes no fixed costs, because in the long run all costs are variable. 

21. What is the difference between economies of scale, constant returns to scale, and 
diseconomies of scale? 

Solution : Economies of scale occur when average costs decrease with increases in output. Constant returns to 
scale show no such decrease, and diseconomies of scale show increase in average costs as output 
rises. 



OpenStax Principles of Economics 
 

56 
 

22. What shape of a long-run average cost curve illustrates economies of scale, constant returns 
to scale, and diseconomies of scale? 

Solution : A long-run average cost curve illustrating economies of scale will be downward sloping, constant 
returns to scale will be horizontal and diseconomies of scale will be upward sloping. 

23. Why will firms in most markets be located at or close to the bottom of the long-run average 
cost curve? 

Solution : The minimum of the long run average cost curve represents an efficient level of output. Producing 
less than this misses out on cost savings, whereas producing more is overly costly, so most markets 
will be located near the minimum value on the curve. 

Critical Thinking Questions 

24. Small “Mom and Pop firms,” like inner city grocery stores, sometimes exist even though 
they do not earn economic profits. How can you explain this? 

Solution : A firm need not earn economic profits to exist. Since leisure time is counted as an implicit cost, a 
firm can break even economically, and still earn an accounting profit, while paying acceptable wages 
to all its employees. 

25. A common name for fixed cost is “overhead.” If you divide fixed cost by the quantity of 
output produced, you get average fixed cost. Supposed fixed cost is $1000. What does the 
average fixed cost curve look like? Use your response to explain what “spreading the 
overhead” means. 

Solution : Since fixed costs do not increase with output, the average fixed cost curve is continually downward 
sloping. Spreading the overhead means increasing output so that the fixed cost per unit is very small. 

26. How does fixed cost affect marginal cost? Why is this relationship important? 

Solution : Fixed cost only has an effect on marginal cost at certain key points. For example, you would have to 
incur huge fixed costs to produce one car, but once the factory is built, the marginal cost of the 
second car is very small and fixed costs have no effect on marginal cost. Fixed cost only effects 
marginal cost again when output becomes too great for the factory to manage, and a second one has 
to be purchased as well. 

27. Average cost curves (except for average fixed cost) tend to be U-shaped, decreasing and then 
increasing. Marginal cost curves have the same shape, though this may be harder to see 
since most of the marginal cost curve is increasing. Why do you think that average and 
marginal cost curves have the same general shape? 

Solution : The average cost curve depends directly on the marginal cost curve, since rising marginal costs must 
necessarily increase average costs. 

28. It is clear that businesses operate in the short run, but do they ever operate in the long run? 
Discuss. 

Solution : Businesses that plan to be around for a long time may indeed operate in the long run. One famous 
example is the makers of Guinness Stout, who signed a 9,000 year lease for their brewery in 1759, at 
the rate of 45 pounds a year, a very forward-thinking decision. 
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29. How would an improvement in technology, like the high-efficiency gas turbines or Pirelli 

tire plant, affect the long-run average cost curve of a firm? Can you draw the old curve and 
the new one on the same axes? How might such an improvement affect other firms in the 
industry? 

Solution : Improvements in technology reduce the costs of production, but they can also change the structure 
of an industry or the size of a firm. For this reason, it is often not possible to draw both curves on 
the same graph. If other firms had access to the same technology, the effects for them would be 
similar. However, if the technology was proprietary, other firms might be forced to drop out of the 
market due to their competitor’s lower prices. 

30. Do you think that the taxicab industry in large cities would be subject to significant 
economies of scale? Why or why not? 

Solution : Most of the costs involved in the taxicab industry vary at a constant rate with output, such as driver 
wages, gasoline and the cars themselves. To increase output, more cars have to be bought, more 
drivers employed and more gasoline purchased. Given this, it does not seem likely that there are 
significant economies of scale in the taxi industry. 

Problems 

31. A firm is considering an investment that will earn a 6% rate of return. If it were to borrow the 
money, it would have to pay 8% interest on the loan, but it currently has the cash, so it will 
not need to borrow. Should the firm make the investment? 

Solution : Since the bank is able to command an 8% rate of return on its loans, presumably the firm should be 
able to do the same. To invest at only a 6% rate of return would result in an economic loss, due to 
the foregone opportunity to earn 8%. 

32. Consider the following figure. What is the marginal gain in output from increasing the 
number of barbers from 4 to 5 and from 5 to 6? Does it continue the pattern of diminishing 
marginal returns? 

 

Solution : The marginal gain in output from increasing the number of barbers from 4 to 5 is 8 haircuts. From 
5 to 6 it is 4 haircuts, and the pattern of diminishing marginal returns continues. 

33. Compute the average total cost, average variable cost, and marginal cost of producing 60 and 
72 haircuts. Draw the graph of the three curves between 60 and 72 haircuts. 

Solution:  
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For 60 haircuts, the average total cost is (160 + 240)/60 = $6.67. The average variable cost is 240/60 
= $4. The marginal cost is (400-300)/20 = $5. 
For 72 haircuts, the average total cost is (160 + 320)/72 = $6.94. The average variable cost is 320/72 
= $4.44. And the marginal cost is (500-400)/12 = $8.33. 

34. A small company that shovels sidewalks and driveways has 100 homes signed up for its 
services this winter. It can use various combinations of capital and labor: lots of labor with 
hand shovels, less labor with snow blowers, and still less labor with a pickup truck that has a 
snowplow on front. To summarize, the method choices are:  
Method 1: 50 units of labor, 10 units of capital  
Method 2: 20 units of labor, 40 units of capital  
Method 3: 10 units of labor, 70 units of capital 
If hiring labor for the winter costs $100/unit and a unit of capital costs $400, what production 
method should be chosen? What method should be chosen if the cost of labor rises to 
$200/unit? 

Solution: Since labor is significantly cheaper than capital, Method 1 should be chosen. The total costs of 
production in Method 1 are $9,000 compared to $18,000 for Method 2 and $29,000 for Method 3. If 
the price of labor rises to $200, Method 1 is still the cheapest, as labor is still twice as cheap as capital. 
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CHAPTER 8: PERFECT COMPETITION 

Self-Check Questions 

1. Firms in a perfectly competitive market are said to be “price takers”—that is, once the 
market determines an equilibrium price for the product, firms must accept this price. If you 
sell a product in a perfectly competitive market, but you are not happy with its price, would 
you raise the price, even by a cent? 

Solution: No, you would not raise the price. Your product is exactly the same as the product of the many 
other firms in the market. If your price is greater than your competitors, then your customers would 
switch to them and stop buying from you. You would lose all your sales. 

2. Would independent trucking fit the characteristics of a perfectly competitive industry? 

Solution: Possibly. Independent truckers are by definition small and numerous.  All that is required to get into 
the business is a truck (not an inexpensive asset, though) and a commercial driver’s license.  To exit, 
one need only sell the truck.  All trucks are essentially the same, providing transportation from point 
A to point B.  (We’re assuming we are not talking about specialized trucks.)  Independent truckers 
must take the going rate for their service, so independent trucking does seem to have most of the 
characteristics of perfect competition. 

3. Look at the following table. What would happen to the firm’s profits if the market price 
increases to $6 per pack of raspberries? 

Quantity Cost 
Total 
Cost 

Fixed 
Cost 

Variable 
Revenue 

Total 
Profit 

0 $62 $62 — $0 -$62 

10 $90 $62 $28 $60 -$30 

20 $110 $62 $48 $120 $10 

30 $126 $62 $64 $180 $54 

40 $144 $62 $82 $240 $96 

50 $166 $62 $104 $300 $134 

60 $192 $62 $130 $360 $168 

70 $224 $62 $162 $420 $196 

80 $264 $62 $202 $480 $216 

90 $324 $62 $262 $540 $216 

100 $404 $62 $342 $600 $196 

 

Solution : Holding total cost constant, profits at every output level would increase. 

4. Look at the following table. Suppose that the market price increases to $6. What would 
happen to the profit-maximizing output level?   
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Quantity 
Total 
Cost 

Fixed 
Cost 

Variable 
Cost 

Marginal 
Cost 

Total 
Revenue 

Marginal 
Revenue 

0 $62 $62 — — $0 — 

10 $90 $62 $28 $2.80 $60 $6.00 

20 $110 $62 $48 $2.00 $120 $6.00 

30 $126 $62 $64 $1.60 $180 $6.00 

40 $144 $62 $82 $1.80 $240 $6.00 

50 $166 $62 $104 $2.20 $300 $6.00 

60 $192 $62 $130 $2.60 $360 $6.00 

70 $224 $62 $162 $3.20 $420 $6.00 

80 $264 $62 $202 $4.00 $480 $6.00 

90 $324 $62 $262 $6.00 $540 $6.00 

100 $404 $62 $342 $8.00 $600 $6.00 

Solution : When the market price increases, marginal revenue increases. The firm would then increase 
production up to the point where the new price equals marginal cost. 

5. Explain in words why a profit-maximizing firm will not choose to produce at a quantity 
where marginal cost exceeds marginal revenue 

Solution: If marginal costs exceed marginal revenue, then the firm will reduce its profits for every additional 
unit of output it produces.  Profit would be greatest if it reduces output to where MR = MC. 

6. A firm’s marginal cost curve above the average variable cost curve is equal to the firm’s 
individual supply curve. This means that every time a firm receives a price from the market it 
will be willing to supply the amount of output where the price equals marginal cost. What 
happens to the firm’s individual supply curve if marginal costs increase? 

Solution : The firm will be willing to supply fewer units at every price level. In other words, the firm’s 
individual supply curve decreases and shifts to the left. 

7. If new technology in a perfectly competitive market brings about a substantial reduction in 
costs of production, how will this affect the market? 

Solution : With a technological improvement that brings about a reduction in costs of production, an 
adjustment process will take place in the market. The existing firms will experience higher profits, 
which will attract other firms into the market. This entry process will stop whenever profits are 
driven back to zero. 

8. A market in perfect competition is in long-run equilibrium. What happens to the market if 
labor unions are able to increase wages for workers? 

Solution : When wages increase, costs of production increase. Some firms would now be making economic 
losses and would shut down. The supply curve then starts shifting to the left, pushing the market 
price up. This process ends when all firms remaining in the market earn zero economic profits. The 
result is a contraction in the output produced in the market. 

9. Productive efficiency and allocative efficiency are two concepts met in the long run in a 
perfectly competitive market. These are the two reasons why we call them “perfect.” How 
would you use these two concepts to analyze other market structures and label them 
“imperfect?” 
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Solution: Perfect competition is considered to be “perfect” because both allocative and productive efficiency 

are met at the same time in a long-run equilibrium. If a market structure results in long-run 
equilibrium that does not minimize average total costs and/or does not charge a price equal to 
marginal cost, then either allocative or productive (or both) conditions are not met, and therefore the 
market cannot be labeled “perfect.” 

10. Explain how the profit-maximizing rule of setting P = MC leads a perfectly competitive 
market to be allocatively efficient.  
 

Solution: Think of the market price as representing the gain to society from a purchase, since it represents 
what someone is willing to pay. Think of the marginal cost as representing the cost to society from 
making the last unit of a good. If P > MC, then the benefits from producing more of a good exceed 
the costs, and society would gain from producing more of the good. If P < MC, then the social costs 
of producing the marginal good exceed the social benefits, and society should produce less of the 
good. Only if P = MC, the rule applied by a profit-maximizing perfectly competitive firm, will 
society’s costs and benefits be in balance. This choice will be the option that brings the greatest 
overall benefit to society. 

Review Questions 

11. A single firm in a perfectly competitive market is relatively small compared to the rest of the 
market. What does this mean? How “small” is “small?” 

Solution: Small, in this instance, means that the firm has no ability to influence the price of its product, and 
must take the market price as given. 

12. What are the four basic assumptions of perfect competition? Explain in words what they 
imply for a perfectly competitive firm. 

Solution : The four basic assumptions are: the product is homogeneous, there are many buyers and sellers, 
consumers have perfect information, and there are no barriers to entry or exit. These assumptions 
imply that a single firm cannot do much to influence the market, but must accept conditions as it 
finds them. 

13. What is a “price taker” firm? 

Solution : A price taker firm is one that cannot influence the price in the market, but must accept it as a given. 

14. How does a perfectly competitive firm decide what price to charge? 

Solution: A perfectly competitive firm must charge the going market price, since it has no ability to set prices 
itself. 

15. What prevents a perfectly competitive firm from seeking higher profits by increasing the 
price that it charges? 

Solution : If a perfectly competitive firm tries to increase prices, all of its customers will simply switch to 
another seller. 

16. How does a perfectly competitive firm calculate total revenue? 

Solution : Total revenue is simply the quantity of goods sold times the market price. 
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17. Briefly explain the reason for the shape of a marginal revenue curve for a perfectly 
competitive firm. 

Solution : The marginal revenue curve is flat for a perfectly competitive firm, because it cannot influence 
prices by changing the level of output. 

18. What two rules does a perfectly competitive firm apply to determine its profit-maximizing 
quantity of output? 

Solution : Output is determined at the point where price equals marginal cost, and the price is set by the 
marketplace since the firm is a price taker. 

19. How does the average cost curve help to show whether a firm is making profits or losses? 

Solution: If the average cost curve is below the marginal revenue curve, or the price, at the selected level of 
output, the firm will make profits. 

20. What two lines on a cost curve diagram intersect at the zero-profit point? 

Solution : The average cost curve and the marginal revenue curve. 

21. Should a firm shut down immediately if it is making losses? 

Solution : No. The firm should shut down only if its revenues are not able to cover its variable costs. If it is 
able to cover its variable costs, and perhaps some of its fixed costs, it should stay open in the short 
run.  

22. How does the average variable cost curve help a firm know whether it should shut down 
immediately? 

Solution : If the entire average variable costs curve is higher than the price, then there is no output capable of 
producing profits and the firm should shut down 

23. What two lines on a cost curve diagram intersect at the shutdown point? 

Solution : Average variable cost and marginal revenue. 

24. Why does entry occur? 

Solution : Entry occurs because a firm sees the opportunity to earn a profit by producing some good. 

25. Why does exit occur? 

Solution : Exit occurs when a firm can no longer make a profit by continuing to produce 

26. Do entry and exit occur in the short run, the long run, both, or neither? 

Solution : Entry and exit typically occur in the long run, but in some markets can occur in the short run as 
well. 

27. What price will a perfectly competitive firm end up charging in the long run? Why? 
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Solution : It will charge a price equal to the minimum of its average cost of production, because perfect 

competition drives the price down to the zero profit level. 

28. Will a perfectly competitive market display productive efficiency? Why or why not? 

Solution : Yes, since firms are not able to affect prices directly, they have no reason to produce less than an 
efficient amount, and producing more would result in losses that would ultimately drive them out of 
business. 

29. Will a perfectly competitive market display allocative efficiency? Why or why not? 

Solution : Yes. Allocative efficiency requires firms to produce the level of output where P = MC.  This is the 
same level of output where perfectly competitive firms will maximize profits. 

Critical Thinking Questions 

30. Finding a life partner is a complicated process that may take many years. It is hard to think 
of this process as being part of a very complex market, with a demand and a supply for 
partners. Think about how this market works and some of its characteristics, such as search 
costs. Would you consider it a perfectly competitive market? 

Solution : While there are many buyers and sellers and low barriers to entry in the market for “life partner,” 
there is certainly not perfect information, nor are all potential partners identical. This is probably not 
a perfectly competitive market. 

31. Can you name five examples of perfectly competitive markets? Why or why not? 

 Solution: No market in the real world perfectly satisfies all the conditions of perfect competition, but some, 
such as for agricultural products, come close. 

32. Your company operates in a perfectly competitive market. You have been told that 
advertising can help you increase your sales in the short run. Would you create an aggressive 
advertising campaign for your product? 

Solution: No, because your product is identical to every other product in the market, and customers know 
this, since they have perfect information. Advertising will not help. 

33. Since a perfectly competitive firm can sell as much as it wishes at the market price, why can 
the firm not simply increase its profits by selling an extremely high quantity? 

Solution : Because rising marginal and average costs and diseconomies of scale eventually make expanding 
production unprofitable. 

34. Many firms in the United States file for bankruptcy every year, yet they still continue 
operating. Why would they do this instead of completely shutting down? 

Solution : There are costs to shutting down a business, and further cost to resume operations. It is less costly 
for a firm to file bankruptcy and continue operating than to shut down completely due to the 
difference between average variable costs and average total costs. 

35. Why will profits for firms in a perfectly competitive industry tend to vanish in the long run? 
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Solution : As long as someone is earning profits, there is an opportunity for a perfectly competitive firm to 
lower prices and steal all of their customers. The only way to prevent this from happening is to lower 
prices to the zero profit level. 

36. Why will losses for firms in a perfectly competitive industry tend to vanish in the long run? 

Solution : In the long run, firms that experience losses will have to shut down, reducing supply, and raising the 
price to the point at the minimum of the average costs curve.  

37. Assuming that the market for cigarettes is in perfect competition, what does allocative and 
productive efficiency imply in this case? What does it not imply? 

Solution: It implies that producing more cigarettes would require reductions in production elsewhere, and 
that the market is producing what consumers most want to buy. It does not imply anything about 
whether cigarette consumption is desirable for society, however. 

38. In the argument for why perfect competition is allocatively efficient, the price that people are 
willing to pay represents the gains to society and the marginal cost to the firm represents the 
costs to society. Can you think of some social costs or issues that are not included in the 
marginal cost to the firm? Or some social gains that are not included in what people pay for 
a good? 

Solution : There are often costs that are not borne directly by the consumer or the producer, such as pollution 
or second-hand smoke. There are also gains to society, such the improved view that comes from the 
planting of gardens, or the improved smell that comes from consumers of deodorant. 

Problems 

39. The AAA Aquarium Co. sells aquariums for $20 each. Fixed costs of production are $20. The 
total variable costs are $20 for one aquarium, $25 for two units, $35 for the three units, $50 for 
four units, and $80 for five units. In the form of a table, calculate total revenue, marginal 
revenue, total cost, and marginal cost for each output level (one to five units). What is the 
profit-maximizing quantity of output? On one diagram, sketch the total revenue and total 
cost curves. On another diagram, sketch the marginal revenue and marginal cost curves. 

Solution : The profit maximizing level of output is 4 aquariums, with a profit of $10. Producing more or less 
than this amount results in lower profits. 

 fixed cost variable cost total cost revenue Profit 

1 20 20 40 20 -20 

2 20 25 45 40 -5 

3 20 35 55 60 5 

4 20 50 70 80 10 

5 20 80 100 100 0 
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40. Perfectly competitive firm Doggies Paradise Inc. sells winter coats for dogs. Dog coats sell 
for $72 each. The fixed costs of production are $100. The total variable costs are $64 for one 
unit, $84 for two units, $114 for three units, $184 for four units, and $270 for five units. In the 
form of a table, calculate total revenue, marginal revenue, total cost and marginal cost for 
each output level (one to five units). On one diagram, sketch the total revenue and total cost 
curves. On another diagram, sketch the marginal revenue and marginal cost curves. What is 
the profit maximizing quantity? 

Solution : The profit maximizing level of output is 4 coats, with a profit of $4. Producing more or less than 
this amount results in lower profits. 

 fixed cost variable cost total cost revenue Profit 

1 100 64 164 72 -92 

2 100 84 184 144 -40 

3 100 114 214 216 2 

4 100 184 284 288 4 

5 100 270 370 360 -10 

41. A computer company produces affordable, easy-to-use home computer systems and has 
fixed costs of $250. The marginal cost of producing computers is $700 for the first computer, 
$250 for the second, $300 for the third, $350 for the fourth, $400 for the fifth, $450 for the 
sixth, and $500 for the seventh. 

a. Create a table that shows the company’s output, total cost, marginal cost, average 
cost, variable cost, and average variable cost. 

b. At what price is the zero-profit point? At what price is the shutdown point? 
c. If the company sells the computers for $500, is it making a profit or a loss? How big 

is the profit or loss? Sketch a graph with AC, MC, and AVC curves to illustrate your 
answer and show the profit or loss. 

d. If the firm sells the computers for $300, is it making a profit or a loss? How big is the 
profit or loss? Sketch a graph with AC, MC, and AVC curves to illustrate your answer 
and show the profit or loss.  
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Solution:   
a.   

 
 
 
 
 
 
 
 
 
 

 
b. The zero profit point occurs when the price equals the minimum of average cost. The 

shutdown point occurs where the price equals the minimum of average variable costs.  
c. The firm can make a profit of $300 by producing until marginal cost is equal to price. 
d. The best the firm can do is take a loss of $600 by producing until marginal cost equals price. 

  

 Total Cost Marginal 
Cost 

Average 
Cost 

Variable 
Cost 

AVC 

1 950 700 950 700 700 

2 1200 250 600 950 475 

3 1500 300 500 1250 417 

4 1850 350 463 1600 400 

5 2250 400 450 2000 400 

6 2700 450 450 2450 408 

7 3200 500 457 2990 427 
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CHAPTER 9: MONOPOLY 

Self-Check Questions 

1. Classify the following as a government-enforced barrier to entry, a barrier to entry that is not 
government-enforced, or a situation that does not involve a barrier to entry.  

a. A patented invention 
b. A popular but easily copied restaurant recipe 
c. An industry where economies of scale are very small compared to the size of demand 

in the market 
d. A well-established reputation for slashing prices in response to new entry 
e. A well-respected brand name that has been carefully built up over many years 

Solution: 
a. A government-enforced barrier to entry 
b. No barrier to entry 
c. No barrier to entry 
d. A non-government barrier to entry 
e. A non-government barrier to entry 

10. Classify the following as a government-enforced barrier to entry, a barrier to entry that is not 
government-enforced, or a situation that does not involve a barrier to entry.  

a. A city passes a law on how many licenses it will issue for taxicabs 
b. A city passes a law that all taxicab drivers must pass a driving safety test and have 

insurance 
c. A well-known trademark 
d. Owning a spring that offers very pure water 
e. An industry where economies of scale are very large compared to the size of demand 

in the market 

Solution : 
a. A government-enforced barrier to entry 
b. A government-enforced barrier to entry 
c. A government-enforced barrier to entry 
d. A non-government barrier to entry 
e. A non-government barrier to entry 

11. Suppose the local electrical utility, a legal monopoly based on economies of scale, was split 
into four firms of equal size, with the idea that eliminating the monopoly would promote 
competitive pricing of electricity. What do you anticipate would happen to prices? 

Solution: Because of economies of scale, each firm would produce at a higher average cost than before. (They 
would each have to build their own power lines.) As a result, they would each have to raise prices to 
cover their higher costs. The policy would fail. 

12. If Congress reduced the period of patent protection from 20 years to 10 years, what would 
likely happen to the amount of private research and development? 

Solution: Shorter patent protection would make innovation less lucrative, so the amount of research and 
development would likely decline. 
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13. Suppose demand for a monopoly’s product falls so that its profit-maximizing price is below 
average variable cost. How much output should the firm supply? Hint: Draw the graph.   

Solution: If price falls below AVC, the firm will not be able to earn enough revenues even to cover its 
variable costs.  In such a case, it will suffer a smaller loss if it shuts down and produces no output.  
By contrast, if it stayed in operation and produced the level of output where MR = MC, it would lose 
all of its fixed costs plus some variable costs.  If it shuts down, it only loses its fixed costs. 

14. Imagine a monopolist could charge a different price to every customer based on how much 
he or she were willing to pay. How would this affect monopoly profits?    

Solution: This scenario is called “perfect price discrimination.”  The result would be that the monopolist 
would produce more output, the same amount in fact as would be produced by a perfectly 
competitive industry.  However, there would be no consumer surplus since each buyer is paying 
exactly what they think the product is worth.  Therefore, the monopolist would be earning the 
maximum possible profits. 

Review Questions 

15. How is monopoly different from perfect competition? 

Solution: In a monopoly, there is only one seller, who can set prices as he chooses. In perfect competition, 
firms are price takers. 

16. What is a barrier to entry? Give some examples. 

Solution : A barrier to entry is anything that prevents new sellers from entering the market. For example, a 
federal requirement to acquire a license before practicing a profession is a barrier to entry. 

17. What is a natural monopoly? 

Solution : A natural monopoly occurs when one firm can produce a product more efficiently than all others, 
so that no other sellers can match its prices or compete in the marketplace. 

18. What is a legal monopoly? 

Solution: A legal monopoly is one that is given an exclusive right to sell a good by the government. For 
example, the United States Postal Service has the exclusive right to deliver letters in the U.S. 

19. What is predatory pricing? 

Solution: Predatory pricing occurs when a firm dramatically lowers prices and takes a loss in order to drive 
competitors out of business. Once this happens, the monopolist is free to raise prices again. 

20. How is intellectual property different from other property? 

Solution : Intellectual property is different because it is not tangible, but rather consists of ideas that are legally 
protected from being used by others. 

21. By what legal mechanisms is intellectual property protected? 
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Solution : Copyright, patent and trademark law protects intellectual property. 

22. In what sense is a natural monopoly “natural”? 

Solution : A natural monopoly is not created through legal mechanisms or barriers to entry, but simply 
because one firm is better at producing a product than all potential competitors. 

23. How is the demand curve perceived by a perfectly competitive firm different from the 
demand curve perceived by a monopolist? 

Solution: The demand curve of a perfectly competitive firm is horizontal, meaning that they can sell as much 
as they want at the market price. A monopolist faces a downward sloping demand curve and can 
affect the quantity demanded by the price it charges. 

24. How does the demand curve perceived by a monopolist compare with the market demand 
curve? 

Solution : Since by definition, a monopolistic market has only one firm, the demand curve perceived by the 
monopolist is the same as the market demand curve. 

25. Is a monopolist a price taker? Explain briefly. 

Solution: No, a monopolist can control the price of his good by changing his level of output. 

26. What is the usual shape of a total revenue curve for a monopolist? Why? 

Solution: The total revenue curve is usually shaped like an inverted U, with revenues initially increasing with 
higher prices, but then falling off as they become too high. 

27. What is the usual shape of a marginal revenue curve for a monopolist? Why? 

Solution : The marginal revenue curve is downward sloping, because expanded output leads to falling prices. 

28. How can a monopolist identify the profit-maximizing level of output if it knows its total 
revenue and total cost curves? 

Solution : The profit-maximizing level of output will be where there is the greatest difference between total 
revenue and total cost. 

29. How can a monopolist identify the profit-maximizing level of output if it knows its marginal 
revenue and marginal costs? 

Solution : The profit-maximizing level of output will be where marginal revenue intersects marginal cost. 

30. When a monopolist identifies its profit-maximizing quantity of output, how does it decide 
what price to charge? 

Solution : It charges a price equal to the marginal cost at the profit-maximizing output level. 

31. Is a monopolist allocatively efficient? Why or why not? 

Solution: No, because the monopolist maximizes profits by produces less than the socially optimal level of 
output in order to keep prices high. 
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32. How does the quantity produced and price charged by a monopolist compare to that of a 
perfectly competitive firm? 

Solution : The monopolist will charge higher prices and produce less output than a perfectly competitive firm. 

Critical Thinking Questions 

33. ALCOA does not have the monopoly power it once had. How do you suppose their barriers 
to entry were weakened? 

Solution : Improvements in production technology and increased free trade with other countries weakened 
the barriers to entry into the aluminum market. 

34. Why are generic pharmaceuticals significantly cheaper than name brand ones? 

Solution : Generic pharmaceuticals are not protected by patent law, so the barriers to entry and increased 
competition keep prices down. 

35. For many years, the Justice Department has tried to break up large firms like IBM, 
Microsoft, and most recently Google, on the grounds that their large market share made 
them essentially monopolies. In a global market, where U.S. firms compete with firms from 
other countries, would this policy make the same sense as it might in a purely domestic 
context? 

Solution: No, because the increased competition from other countries would reduce these companies’ ability 
to restrict output and raise prices. 

36. Intellectual property laws are intended to promote innovation, but some economists, such as 
Milton Friedman, have argued that such laws are not desirable. In the United States, there is 
no intellectual property protection for food recipes or for fashion designs. Considering the 
state of these two industries, and bearing in mind the discussion of the inefficiency of 
monopolies, can you think of any reasons why intellectual property laws might hinder 
innovation in some cases? 

Solution: Intellectual property laws reduce the amount of raw material that is available for future innovators. 
An inventor who wants to improve an already patented design might have a hard time securing the 
necessary rights, and companies like Disney have provided an enormous amount of entertainment 
using public domain stories, where copyrighted stories may have been too expensive. 

37. Imagine that you are managing a small firm and thinking about entering the market of a 
monopolist. The monopolist is currently charging a high price, and you have calculated that 
you can make a nice profit charging 10% less than the monopolist. Before you go ahead and 
challenge the monopolist, what possibility should you consider for how the monopolist 
might react? 

Solution : Consider whether the monopolist has the ability to engage in predatory pricing, dropping prices 
dramatically and tolerating the loss until you are force to exit the market. 

38. If a monopoly firm is earning profits, how much would you expect these profits to be 
diminished by entry in the long run? 
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Solution: In the long run, other firms should be able to overcome barriers to entry and capitalize on the profit 

opportunities. The monopolist should see his profits considerably diminished. 

Problems 

39. Consider the following figure. Suppose P0 is $10 and P1 is $11. Suppose a new firm with the 
same LRAC curve as the incumbent tries to break into the market by selling 4,000 units of 
output. Estimate from the graph what the new firm’s average cost of producing output 
would be. If the incumbent continues to produce 6,000 units, how much output would be 
supplied to the market by the two firms? Estimate what would happen to the market price as 
a result of the supply of both the incumbent firm and the new entrant. Approximately how 
much profit would each firm earn? 

 

Solution: If the new firm supplied 4000 units of output, its average cost would be about $13 per unit. 
Together the two firms would supply 10,000 units of output. Eyeballing the demand curve gives a 
market price of about $6 per unit. The incumbent firm’s output would have an average cost of $11 
per unit, so it would now be losing about $5 per unit. But the new firm would be losing even more—
$6 – $13 is a loss of $7 per unit. Given this scenario, it is unlikely that the new firm would be able to 
outlast the incumbent. The barrier to entry created by the economies of scale would be effective.  

40. Draw the demand curve, marginal revenue, and marginal cost curves from Figure 9.6, and 
identify the quantity of output the monopoly wishes to supply and the price it will charge. 
Suppose demand for the monopoly’s product increases dramatically. Draw the new demand 
curve. What happens to the marginal revenue as a result of the increase in demand? What 
happens to the marginal cost curve? Identify the new profit-maximizing quantity and price. 
Does the answer make sense to you?  

Solution: A rightward shift in demand will cause a rightward shift in marginal revenue. The marginal cost 
curve is unaffected by the change in demand. The profit-maximizing quantity of output will increase 
to the intersection between the new marginal revenue curve and the original marginal cost curve. At 
the new quantity of output, the price will be higher. Given the higher demand, it makes sense that the 
profit-maximizing price and quantity should increase. 

41. Draw a monopolist’s demand curve, marginal revenue, and marginal cost curves. Identify 
the monopolist’s profit-maximizing output level. Now, think about a slightly higher level of 
output (say Q0 + 1). According to the graph, is there any consumer willing to pay more than 
the marginal cost of that new level of output? If so, what does this mean? 

Solution : The monopolist chooses Q0 where MR = MC. For a slightly higher level of output, the demand 
curve is higher than the marginal cost curve. This means that the price or marginal benefit to society 
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of producing that output exceeds the marginal cost to society of producing it. If that additional 
output were produced, society would be better off. By not producing more than Q0, society foregoes 
that additional net benefit. This is the definition of allocative inefficiency.  
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CHAPTER 10: MONOPOLISTIC COMPETITION AND 
OLIGOPOLY 

Self-Check Questions 

1. Suppose that, due to a successful advertising campaign, a monopolist competitor 
experiences an increase in demand for its product. How will that affect the price it charges 
and the quantity it supplies?  

Solution: Using the three-step method, an increase in demand will manifest itself as a rightward shift in the 
demand curve, and a rightward shift in marginal revenue. The shift in marginal revenue will cause a 
movement up the marginal cost curve to the new intersection between MR and MC at a higher level 
of output. The new price can be read by drawing a line up from the new output level to the new 
demand curve, and then over to the vertical axis. The new price should be higher. The increase in 
quantity will cause a movement along the average cost curve to a possibly higher level of average 
cost. The price, though, will increase more, causing an increase in total profits. 

2. Continuing with the scenario outlined in question 1, in the long run, the positive economic 
profits earned by the monopolistic competitor will attract a response either from existing 
firms in the industry or firms outside. As those firms capture the original firm’s profit, what 
will happen to the original firm’s profit-maximizing price and output levels?   

Solution: As long as the original firm is earning positive economic profits, other firms will respond in ways 
that take away the original firm’s profits. This will manifest itself as a decrease in demand for the 
original firm’s product, essentially unwinding the process described in the answer to question 1. In 
the long-run equilibrium, all firms in monopolistically competitive markets will earn zero economic 
profits. 

3. Consider the curve shown in the figure below, which shows the market demand, marginal 
cost, and marginal revenue curve for firms in an oligopolistic industry. 

 
a. Suppose the firms collude to form a cartel. What price will the cartel charge? What 

quantity will the cartel supply? How much profit will the cartel earn?  
b. Suppose now that the cartel breaks up and the oligopolistic firms compete as 

vigorously as possible by cutting the price and increasing sales. What will the 
industry quantity and price be? What will the collective profits be of all firms in the 
industry?  

c. Compare the equilibrium price, quantity, and profit for the cartel and cutthroat 
competition outcomes. 
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Solution: 
a. If the firms form a cartel, they will act like a monopoly, choosing the quantity of output 

where MR = MC. Drawing a line from the monopoly quantity up to the demand curve 
shows the monopoly price. Assuming that fixed costs are zero, from the Cost and Industry 
Structure chapter, we can infer that when the marginal cost curve is horizontal, average cost 
is the same as marginal cost. Thus, the cartel will earn positive economic profits equal to the 
area of the rectangle above average cost, out to the monopoly quantity and under the 
monopoly price, as shown in Figure CNX_Econ_C10_011: 

b. The firms will expand output and cut price as long as there are profits remaining. The long-
run equilibrium will occur at the point where average cost equals demand. As a result, the 
oligopoly will earn zero economic profits due to “cutthroat competition,” as shown in Figure 
C10.012. 

c. Pc > Pcc. Qc < Qcc. Profit for the cartel is positive and large. Profit for cutthroat 
competition is zero. 

 
4. Sometimes oligopolies in the same industry are very different in size. Suppose we have a 

duopoly where one firm (Firm A) is large and the other firm (Firm B) is small, as shown in 
the prisoner’s dilemma box in the following table.   

 Firm B colludes with  
Firm A 

Firm B cheats by selling 
more output 

Firm A colludes with  
Firm B 

A gets $1000, B gets $100 A gets $800, B gets $200 

Firm A cheats by selling 
more output 

A gets $1050, B gets $50 A gets $500, B gets $20 

Assuming that the payoffs are known to both firms, what is the likely outcome in this case? 

Solution: Firm B reasons that if it cheats and Firm A does not notice, it will double its money. Since Firm A’s 
profits will decline substantially, however, it is likely that Firm A will notice and if so, Firm A will 
cheat also, with the result that Firm B will lose 90% of what it gained by cheating. Firm A will reason 
that Firm B is unlikely to risk cheating. If neither firm cheats, Firm A earns $1000. If Firm A cheats, 
assuming Firm B does not cheat, A can boost its profits only a little, since Firm B is so small. If both 
firms cheat, then Firm A loses at least 50% of what it could have earned. The possibility of a small 
gain ($50) is probably not enough to induce Firm A to cheat, so in this case it is likely that both firms 
will collude. 

Review Questions 

5. What is the relationship between product differentiation and monopolistic competition? 

Solution: A firm selling a differentiated product is essentially a monopolist for that product, and so is able to 
exercise some market power. 

6. How is the perceived demand curve for a monopolistically competitive firm different from 
the perceived demand curve for a monopoly or a perfectly competitive firm? 

Solution: The demand curve will be relatively elastic compared to that of the monopolist, since there are a 
large number of similar substitutes for the product, but less elastic that that of the perfectly 
competitive firm, since products are differentiated. 
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7. How does a monopolistic competitor choose its profit-maximizing quantity of output and 

price? 

Solution: The firm will produce at a level of output where marginal revenue equals marginal cost, and charges 
the highest price it can to sell that quantity based on perceived demand. 

8. How can a monopolistic competitor tell whether the price it is charging will cause the firm to 
earn profits or experience losses? 

Solution: If the price it charges is above the average cost of production, the firm will experience profits. If the 
price is lower than average cost, the firm will experience losses. 

9. If the firms in a monopolistically competitive market are earning economic profits or losses 
in the short run, would you expect them to continue doing so in the long run? Why? 

Solution: They earn profits in the short run, and will continue to do so in the long run since entry cannot 
completely erase the differentiation in their product. 

10. Is a monopolistically competitive firm productively efficient? Is it allocatively efficient? Why 
or why not? 

Solution: It is not productively efficient because it does not produce at the minimum of its average cost curve 
and it is not allocatively efficient because it charges a price higher than marginal cost. 

11. Will the firms in an oligopoly act more like a monopoly or more like competitors? Briefly 
explain. 

Solution : Firms will generally act more like competitors because, although their products are somewhat 
different, there are still plenty of substitutes for consumers to choose if prices get too high. 

12. Does each individual in a prisoner’s dilemma benefit more from cooperation or from 
pursuing self-interest? Explain briefly. 

Solution : Each individual benefits more from pursuing self-interest, because the self-interested option is 
better for him regardless of what the other participant does. 

13. What stops oligopolists from acting together as a monopolist and earning the highest 
possible level of profits? 

Solution : There is an incentive for members of a cartel to cheat in order to gain more profits for the 
individual firm, so such arrangements tend to be unstable. 

Critical Thinking Questions 

14. Aside from advertising, how can monopolistically competitive firms increase demand for 
their products? 

Solution: By differentiating their product from those of close competitors. 

15. Make a case for why monopolistically competitive industries never reach long-run 
equilibrium. 
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Solution: Ordinarily, long-run equilibrium would occur as new firms entered the market until no one has 
market power and profits are zero, but this cannot happen when products are differentiated, as there 
will always be some degree of market power. 

16. Would you rather have efficiency or variety? That is, one opportunity cost of the variety of 
products we have is that each product costs more per unit than if there were only one kind of 
product of a given type, like shoes. Perhaps a better question is, “What is the right amount of 
variety? Can there be too many varieties of shoes, for example?” 

Solution: There is no definitive answer to this. It depends on how much utility we get from variety versus 
lower prices, and it essentially comes down to personal preference. 

17. Would you expect the kinked demand curve to be more extreme (like a right angle) or less 
extreme (like a normal demand curve) if each firm in the cartel produces a near-identical 
product like OPEC and petroleum? What if each firm produces a somewhat different 
product? Explain your reasoning. 

Solution: The demand curve would be more sharply kinked the more similar the products were, since 
consumers can easily substitute to another company in the case of a price increase. 

18. When OPEC raised the price of oil dramatically in the mid-1970s, experts said it was unlikely 
that the cartel could stay together over the long term—that the incentives for individual 
members to cheat would become too strong. More than forty years later, OPEC still exists. 
Why do you think OPEC has been able to beat the odds and continue to collude? Hint: You 
may wish to consider non-economic reasons. 

Solution: OPEC has probably persisted to due to the politics of oil production, as well as the natural 
availability of the resource. Many countries cannot produce their own oil, and some, like the United 
States, have extensive environmental protections that limit the amount of oil that can be produced. 
This may help to explain OPEC’s persistence. 

Problems 

19. Andrea’s Day Spa began to offer a relaxing aromatherapy treatment. The firm asks you how 
much to charge to maximize profits. The demand curve for the treatments is given by the 
first two columns in the following table; its total costs are given in the third column. For each 
level of output, calculate total revenue, marginal revenue, average cost, and marginal cost. 
What is the profit-maximizing level of output for the treatments and how much will the firm 
earn in profits?   

Price Quantity TC 

$25.00 0 $130 

$24.00 10 $275 

$23.00 20 $435 

$22.50 30 $610 

$22.00 40 $800 

$21.60 50 $1,005 

$21.20 60 $1,225 

Solution: Total revenue can be obtained by multiplying price by quantity, yielding TR =$240, $460, $675, 
$880, $1080, and $1272 (beginning at Q = 10). The profit maximizing level of output is 40 units. 
$22.00 x 40 = $880 - $800 = $80 of profit. 
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20. Mary and Sam are the only two growers who provide organically grown corn to a local 

grocery store. They know that if they cooperated and produced less corn, they could raise the 
price of the corn. If they work independently, they will each earn $100. If they decide to work 
together and both lower their output, they can each earn $150. If one person lowers output 
and the other does not, the person who lowers output will earn $0 and the other person will 
capture the entire market and will earn $200. Table 10_06 represents the choices available to 
Mary and Sam. What is the best choice for Sam if he is sure that Mary will cooperate? If 
Mary thinks Sam will cheat, what should Mary do and why? What is the prisoner’s dilemma 
result? What is the preferred choice if they could ensure cooperation? A = Work 
independently; B = Cooperate and Lower Output. (Each results entry lists Sam's earnings 
first, and Mary's earnings second.)   

 Mary 

A B 

Sam A ($100, $100) ($200, $0) 

B ($0, $200) ($150, $150) 

 

Solution: If Sam is sure Mary will cooperate, he should cheat. If Mary thinks Sam will cheat, she should cheat 
as well. Otherwise, he will capture the entire market and leave her with nothing. The prisoner’s 
dilemma predicts that both will cheat, even though the preferred outcome for both of them is 
cooperation. 

21. Jane and Bill are apprehended for a bank robbery. They are taken into separate rooms and 
questioned by the police about their involvement in the crime. The police tell them each that 
if they confess and turn the other person in, they will receive a lighter sentence. If they both 
confess, they will be each be sentenced to 30 years. If neither confesses, they will each 
receive a 20-year sentence. If only one confesses, the confessor will receive 15 years and the 
one who stayed silent will receive 35 years. The table below represents the choices available 
to Jane and Bill. If Jane trusts Bill to stay silent, what should she do? If Jane thinks that Bill 
will confess, what should she do? Does Jane have a dominant strategy? Does Bill have a 
dominant strategy? A = Confess; B = Stay Silent. (Each results entry lists Janes's sentence 
first (in years), and Bill's sentence second.)  

 Jane 

A B 

Bill A (30, 30) (15, 35) 

B (35, 15) (20, 20) 

 
Solution: If Jane trusts Bill to stay silent, she should confess. If Jane thinks Bill will confess, she should 

confess. Both criminals have a dominant strategy to cheat. 
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CHAPTER 11: MONOPOLY AND ANTITRUST POLICY 

Self-Check Questions 

1. Is it true that both the four-firm concentration ratio and the Herfindahl-Hirshman Index can 
be affected by a merger between two firms that are not already in the top four by size? 
Explain briefly. 

Solution: Yes, it is true. If the new firm formed by two smaller ones enters the top four, it can affect these 
indices. 

2. Is it true that both the four-firm concentration ratio puts more emphasis on one or two very 
large firms, while the Herfindahl-Hirshman Index puts more emphasis on all the firms in the 
entire market? Explain briefly. 

Solution: Yes, it is true. The four-firm concentration ration only looks at the top four firms in a market, 
whereas the HHI measures many firms. 

3. Some years ago, two intercity bus companies, Greyhound Lines, Inc. and Trailways 
Transportation System, wanted to merge. One possible definition of the market in this case 
was “the market for intercity bus service.” Another possible definition was “the market for 
intercity transportation, including personal cars, car rentals, passenger trains, and commuter 
air flights.” Which definition do you think the bus companies preferred, and why? 

Solution: The bus companies would have preferred the broader definition, because in that market they would 
have had a much smaller share and the merger would not be challenged by the Justice Department. 

4. As a result of globalization and new information and communications technology, would 
you expect that the definitions of markets used by antitrust authorities will become broader 
or narrower? 

Solution: Market definitions will likely become narrower, because of the increase in competition from 
globalization and technology. 

5. Why would a firm choose to use one or more of the anticompetitive practices described in 
this section? 

Solution: Because outright collusion to raise profits is illegal and because existing regulations include gray 
areas which firms may be able to exploit. 

6. Urban transit systems, especially those with rail systems, typically experience significant 
economies of scale in operation. Consider the transit system whose data is given in the table 
below. Note that the quantity is in millions of riders. 
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Demand: Quantity 1 2 3 4 5 6 7 8 9 10 

 Price 10 9 8 7 6 5 4 3 2 1 

 
Marginal 
Revenue 

10 8 6 4 2 0 -2 -4 -6 -8 

Costs: 
Marginal 
Cost 

9 6 5 3 2 3 4 5 7 10 

 
Average 
Cost 

9 7.5 6.7 5.8 5 4.7 4.6 4.6 4.9 5.4 

Draw the demand, marginal revenue, marginal cost, and average cost curves. Do they have 
the normal shapes? 

Solution: Yes, all curves have normal shapes. 

 
 
7. From the graph you drew to answer the question, would you say this transit system is a 

natural monopoly? 
 

Solution: Yes it is a natural monopoly because average costs decline over the range that satisfies the market 
demand. For example, at the point where the demand curve and the average cost curve meet, there 
are increasing returns to scale. 

Use the following information to answer the next three questions. In the years before wireless 
phones, when telephone technology required having a wire running to every home, it seemed 
plausible that telephone service had diminishing average costs and might need to be regulated like a 
natural monopoly. For most of the twentieth century, the national U.S. phone company was AT&T, 
and the company functioned as a regulated monopoly. Think about the deregulation of the U.S. 
telecommunications industry that has happened over the last few decades. (This is not a research 
assignment, but a thought assignment based on what you have learned in this chapter.) 
 
8. What real world changes made the deregulation possible? 

Solution: Improvements in technology that allowed phone calls to be made via microwave transmission, 
communications satellites, and other wireless technologies. 

9. What are some of the benefits of the deregulation? 
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Solution: More consumer choice. Cheaper phone calls, especially long distance. Better-quality phone service 
in many cases. Cheaper, faster, and better-quality data transmission. Spin-off technologies like free 
Internet-based calling and video calling. 

10. What might some of the negatives of deregulation be? 

Solution: More choice can sometimes make for difficult decisions—not knowing if you got the best plan for 
your situation, for example. Some phone service providers are less reliable than AT&T used to be. 

Review Questions 

11. What is a corporate merger? What is an acquisition? 

Solution: A corporate merger is when two firms combine to create one. An acquisition is when one firm 
absorbs another into its current form. 

12. What is the goal of antitrust policies? 

Solution: The goal of antitrust policies is to promote competition, to preserve low prices and more choice for 
consumers. 

13. How is a four-firm concentration ratio measured? What does a high measure mean about the 
extent of competition? 

Solution: This four-firm concentration ratio is measured by adding the market shares of the four largest firms 
in a market. If this measure is very high, it means that that only a few firms are doing most of the 
business in the market and there is not much serious competition. 

14. How is a Herfindahl-Hirshman Index measured? What does a low measure mean about the 
extent of competition? 

Solution: The HHI is calculated by summing the squares of the market shares of all firms in a market. A low 
number means that market shares are broadly distributed among a large number of firms, and 
indicates much competition. 

15. Why can it be difficult to decide what a “market” is for purposes of measuring competition? 

Solution: Market definition can be difficult because most goods satisfy a variety of needs. Is Coca-Cola in the 
cola market, the soft drink market, or the beverage market, or in some other market? It is difficult to 
say. 

16. What is a minimum resale price maintenance agreement? How might it reduce competition 
and when might it be acceptable? 

Solution: This agreement restricts a dealer’s ability to sell below a certain price, which prevents dealers from 
competing with each other. This could be acceptable if it were not stated as an outright requirement, 
but merely a suggested price. 

17. What is exclusive dealing? How might it reduce competition and when might it be 
acceptable? 
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Solution: Exclusive dealing is when a firm agrees to buy or sell to only one other party. This shuts out other 

firms’ ability to compete for that firm’s business, and thus reduces competition. Exclusive dealing 
might be acceptable when used to encourage competition between dealers. 

18. What is a tie-in sale? How might it reduce competition and when might it be acceptable? 

Solution: A tie-in sale requires the buyer to purchase an additional product along with the one he wants. This 
can be anticompetitive when it is used to leverage market power in one market into another, but can 
be appropriate when the products naturally go together, as a right and left shoe do. 

19. What is predatory pricing? How might it reduce competition, and why might it be difficult to 
tell when it should be illegal? 

Solution: Predatory pricing is when firms reduce prices to drive competitors out of business, so they can 
remain the only firm in a market. While this is anti-competitive, it can be difficult to tell the 
difference between predatory pricing and legitimate price competition. 

20. If public utilities are a natural monopoly, what would be the danger in deregulating them? 

Solution: The danger would be that one firm would control the entire market for the utility, since natural 
barriers to entry are high and there are large economies of scale. The monopolist could then charge 
an extremely high price and limit output. 

21. If public utilities are a natural monopoly, what would be the danger in splitting them up into 
a number of separate competing firms? 

Solution: In this situation, multiple firms would be less efficient than a single firm, and prices would rise. 

22. What is cost-plus regulation? 

Solution: Cost-plus regulation involves setting prices in such a way to cover the costs of production, plus a 
bonus for profits the company would expect to receive. 

23. What is price cap regulation? 

Solution: A way of setting prices for utility firms that would change over time to incentivize the firm to 
reduce costs on its own. 

24. What is deregulation? Name some industries that have been deregulated in the United 
States. 

Solution: Deregulation is the loosening of federal and state requirements on what an industry is allowed to do. 
The airline industry is one major example of a deregulated industry. 

25. What is regulatory capture? 

Solution: Regulatory capture is what happens when industries play a large role in designing their own 
regulations. Since industry leaders know more about their work than government regulators, they are 
often able to make persuasive arguments over the kinds of regulations they need, or ones that would 
be impossible to follow. 

26. Why does regulatory capture reduce the persuasiveness of the case for regulating industries 
for the benefit of consumers? 
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Solution: When industries design their own regulations, they will try to do so for their own benefit, at the 
expense of competitors and often consumers as well. 

Critical Thinking Questions 

27. Does either the four-firm concentration ratio or the HHI directly measure the amount of 
competition in an industry? Why or why not? 

Solution: No, they only measure market share, which is related to, but not the same as, competition. 

28. What would be evidence of serious competition between firms in an industry? Can you 
identify two highly competitive industries? 

Solution: Serious competition can be identified by a large number of competitors offering a very similar 
product. Industries like that for grain or timber are competitive because the goods are identical and 
there are a large number of sellers. 

29. Can you think of any examples of successful predatory pricing in the real world? 

Solution: Some airlines have been accused of doing this to maintain their dominance at particular airports. 

30. If you were developing a product (like a web browser) for a market with significant barriers 
to entry, how would you try to get your product into the market successfully? 

Solution: You might use a tie-in contract with a market where you already had power in order to sell it. 

31. In the middle of the twentieth century, major U.S. cities had multiple competing city bus 
companies. Today, there is usually only one and it runs as a subsidized, regulated monopoly. 
What do you suppose caused the change? 

Solution: As automobiles became less expensive, demand for public transport probably declined to the point 
where cities could not support multiple bus companies. 

32. Why are urban areas willing to subsidize urban transit systems? Does the argument for 
subsidies make sense to you? 

Solution: Cities believe that a strong public transit system provides external benefits to commerce within the 
city, it induces people to move there and keeps the price of real estate high, and it reduces pollution 
and congestion. Policy makers have decided that it is worth intervening in the market for these 
benefits. 

33. Deregulation, like all changes in government policy, always has pluses and minuses. What 
do you think some of the minuses might be for airline deregulation? 

Solution: Airline regulation was indented to stabilize the industry and protect airlines from fluctuating fuel 
prices and other disruptions. With deregulations, we could potentially have seen more airlines going 
out of business, resulting in fewer options for travelers. 

34. Do you think it is possible for government to outlaw everything that businesses could do 
wrong? If so, why does government not do that? If not, how can regulation stay ahead of 
rogue businesses that push the limits of the system until it breaks? 
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Solution: Businesses have a much stronger incentive to find a way around regulations than regulators have to 

make new ones, so we will never see government able to outlaw everything a business can do wrong. 

Problems 

35. Use the following table to calculate the four-firm concentration ratio for the U.S. auto 
market. Does this indicate a concentrated market or not?  

 

GM 19% 

Ford 17% 

Toyota 14% 

Chrysler 11% 

 
Solution: 61%. This is a concentrated market, since the number is over 50%. 

36. Use the previous and following table to calculate the Herfindal-Hirschman Index for the 
U.S. auto market. Would the FTC approve a merger between GM and Ford?  

 

Honda 10% 

Nissan 7% 

Hyundai 5% 

Kia 4% 

Subaru 3% 

Volkswagen 3% 

Solution: The HHI is 1175. A merger between GM and Ford would bring it to 1821, and the FTC would 
probably not approve it. 

Use the following table to answer the following questions. 

Demand: Quantity 1 2 3 4 5 6 7 8 9 10 

 Price 10 9 8 7 6 5 4 3 2 1 

 
Marginal 
Revenue 

10 8 6 4 2 0 -2 -4 -6 -8 

Costs: 
Marginal 
Cost 

9 6 5 3 2 3 4 5 7 10 

 
Average 
Cost 

9 7.5 6.7 5.8 5 4.7 4.6 4.6 4.9 5.4 

 
37. If the transit system was allowed to operate as an unregulated monopoly, what output would 

it supply and what price would it charge?  

Solution: It would supply 5 units, where marginal revenue equals marginal cost, and charge a price of 6. 

38. If the transit system was regulated to operate with no subsidy (i.e., at zero economic profit), 
what approximate output would it supply and what approximate price would it charge?  
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Solution: In order to have zero economic profits, price has to equal average cost, so the firm would produce 6 
units at an approximate price of 5. 

 
39. If the transit system was regulated to provide the most allocatively efficient quantity of 

output, what output would it supply and what price would it charge? What subsidy would be 
necessary to insure this efficient provision of transit services? 

Solution: Allocative efficiency requires that price equals marginal cost, so the firm would produce 7 units at a 
price of 4. Since average cost at this output is 4.6, the firm would require a subsidy of 0.6 x 7 = 4.2. 
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CHAPTER 12: ENVIRONMENTAL PROTECTION AND 
NEGATIVE EXTERNALITIES 

Self-Check Questions 

1. Identify the following situations as an example of a negative or a positive externality:  
a. You are a birder (bird watcher), and your neighbor has put up several birdhouses in 

the yard as well as planting trees and flowers that attract birds.  
b. Your neighbor paints his house a hideous color.  
c. Investments in private education raise your country’s standard of living.  
d. Trash dumped upstream flows downstream right past your home.  
e. Your roommate is a smoker, but you are a nonsmoker. 

Solution:  
a. positive externality 
b. negative externality 
c. positive externality 
d. negative externality 
e. negative externality 

2. Identify whether the market supply curve will shift right or left or will stay the same for the 
following:  

a. Firms in an industry are required to pay a fine for their emissions of carbon dioxide. 
b. Companies are sued for polluting the water in a river.  
c. Power plants in a specific city are not required to address the impact of their 

emissions on the quality of air. 
d.  Companies that use fracking to remove oil and gas from rock are required to clean 

up the damage.  
Solution: 

a. supply shifts left 
b. supply shifts left 
c. supply stays the same 
d. supply shifts left 

3. For each of your answers to Exercise 12.2, will equilibrium price rise or fall or stay the same? 

Solution:  
a. price will rise 
b. price will rise 
c. price stays the same 
d. price will rise. 

 
4. The supply and demand conditions for a manufacturing firm are given in Table 12_04. The 

third column represents a supply curve without taking the social cost of pollution into 
account. The fourth column represents the supply curve when the firm is required to take the 
social cost of pollution into account. Identify the equilibrium before the social cost of 
production is included and after the social cost of production is included.  
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Price Quantity 
Demanded 

Quantity supplied without 
paying the cost of pollution 

Quantity supplied after 
paying the cost of pollution 

$10 450 400 250 

$15 440 440 290 

$20 430 480 330 

$25 420 520 370 

$30 410 560 410 

Solution: The original equilibrium (before the external social cost of pollution is taken into account) is where 
the private supply curve crosses the demand curve. This original equilibrium is at a price of $15 and a 
quantity of 440. After taking into account the additional external cost of pollution, the production 
becomes more costly, and the supply curve shifts up. The new equilibrium will be at a price of $30 
and a quantity of 410. 

5. Consider two approaches to reducing emissions of CO2 into the environment from 
manufacturing industries in the United States. In the first approach, the U.S. government 
makes it a policy to use only predetermined technologies. In the second approach, the U.S. 
government determines which technologies are cleaner and subsidizes their use. Of the two 
approaches, which is the command-and-control policy? 

Solution: The first policy is command-and-control because it is a requirement that applies to all producers. 

6. Classify the following pollution-control policies as command-and-control or market 
incentive based.  

a. A state emissions tax on the quantity of carbon emitted by each firm. 
b. The federal government requires domestic auto companies to improve car emissions 

by 2020. 
c. The EPA sets national standards for water quality. 
d. A city sells permits to firms that allow them to emit a specified quantity of pollution. 
e. The federal government pays fishermen to preserve salmon. 

Solution:  
a. market-based 
b. command-and-control 
c. command-and-control 
d. market-based 
e. market-based 

 
7. An emissions tax on a quantity of emissions from a firm is not a command-and-control 

approach to reducing pollution. Why? 

Solution: Even though state or local governments impose these taxes, a company has the flexibility to adopt 
technologies that will help it avoid the tax. 

8. Four firms called Elm, Maple, Oak, and Cherry, produce wooden chairs. However, they also 
produce a great deal of garbage (a mixture of glue, varnish, sandpaper, and wood scraps). 
The first row in the following table shows the total amount of garbage (in tons) currently 
produced by each firm. The other rows of the table show the cost of reducing garbage 
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produced by the first five tons, the second five tons, and so on. First, calculate the cost of 
requiring each firm to reduce the weight of its garbage by one-fourth. Now, imagine that 
marketable permits are issued for the current level of garbage, but the permits will shrink the 
weight of allowable garbage for each firm by one-fourth. What will be the result of this 
alternative approach to reducing pollution?  

 Elm Maple Oak Cherry 

Current production of garbage (in tons) 20 40 60 80 

Cost of reducing garbage by first five tons $5,500 $6,300 $7,200 $3,000 

Cost of reducing garbage by second five tons $6,000 $7,200 $7,500 $4,000 

Cost of reducing garbage by third five tons $6,500 $8,100 $7,8000 $5,000 

Cost of reducing garbage by fourth five tons $7,000 $9,000 $8,100 $6,000 

Cost of reducing garbage by fifth five tons $0 $9,900 $8,400 $7,000 

 
Solution: First, if each firm is required to reduce its garbage output by one-fourth, then Elm will reduce five 

tons at a cost of $5,500; Maple will reduce 10 tons at a cost of $13,500; Oak will reduce three tons at 
a cost of $22,500; and Cherry will reduce four tons at a cost of $18,000. Total cost of this approach: 
$59,500. If the system of marketable permits is put in place, and those permits shrink the weight of 
allowable garbage by one-quarter, then pollution must still be reduced by the same overall amount. 
However, now the reduction in pollution will take place where it is least expensive. 

Reductions in Garbage Who does the reducing? At what cost? 

First 5 tons Cherry $3000 

Second 5 tons Cherry $4000 

Third 5 tons Cherry $5000 

Fourth 5 tons Elm $5500 

Fifth and sixth 5 tons Elm and Cherry $6000 each 

Seventh 5 tons Maple $6300 

Eighth 5 tons Elm $6500 

Ninth and tenth 5 tons Elm and Cherry $7000 each 

 
Thus, the overall pattern of reductions here will be that Elm reduces garbage by 20 tons and has 15 
tons of permits to sell. Maple reduces by five tons and needs to buy five tons of permits. Oak does 
not reduce garbage at all, and needs to buy 15 tons of permits. Cherry reduces garbage by 25 tons, 
which leaves it with five tons of permits to sell. The total cost of these reductions would be $56,300, 
a definite reduction in costs from the $59,500 cost of the command-and-control option. 

9. The rows in the following table show three market-oriented tools for reducing pollution. The 
columns of the table show three complaints about command-and-control regulation. Fill in 
the table by stating briefly how each market-oriented tool addresses each of the three 
concerns.  

 Incentives to Go 
Beyond 

Flexibility about 
Where and How 
Pollution Will Be 
Reduced 

Political Process 
Creates 
Loopholes and 
Exceptions 

Pollution Charges    

Marketable 
Permits 

   

Property Rights    
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Solution:  

 Incentives to Go 
Beyond 

Flexibility about 
Where and How 
Pollution Will Be 
Reduced 

Political Process 
Creates Loopholes 
and Exceptions 

Pollution Charges If you keep 
reducing pollution 
you reduce your 
charge 

Reducing pollution 
by any method is fine 

If charge applies to 
all emissions of 
pollution then no 
loopholes 

Marketable 
Permits 

If you reduce your 
pollution you can 
sell your extra 
pollution permits 

Reductions of 
pollution will happen 
at firms where it is 
cheapest to do so, by 
the least expensive 
methods 

If all polluters are 
required to have 
permits then there 
are no loopholes 

Property Rights The party that has 
to pay for the 
pollution has 
incentive to do so 
in a cost effect way 

Reducing pollution 
by any method is fine 

If the property 
rights are clearly 
defined, then it is 
not legally possible 
to avoid cleanup 

10. Suppose a city releases 16 million gallons of raw sewage into a nearby lake. The following 
table shows the total costs of cleaning up the sewage to different levels, together with the 
total benefits of doing so. (Benefits include environmental, recreational, health, and 
industrial benefits.) 

 Total Cost 
(in thousands of 

dollars) 

Total Benefits 
(in thousands of dollars) 

16 million gallons Current situation Current situation 

12 million gallons  50  800 

8 million gallons 150 1300 

4 million gallons 500 1850 

0 gallons 1200 2000 

a. Using the information from the table to calculate the marginal costs and marginal 
benefits of reducing sewage emissions for this city. See the Cost and Industry 
Structure chapter if you need a refresher on how to calculate marginal costs.  

b. What is the optimal level of sewage for this city?  
c. Why not just pass a law that zero sewage can be emitted? After all, the total benefits 

of zero emissions exceed the total costs.  

Solution: See the answers in the following table. 

 Total Cost 
(in thousands of dollars) 

[marginal cost] 

Total Benefits 
(in thousands of dollars) 

[marginal benefit] 

16 million gallons Current situation Current situation 

12 million gallons 50               [50] 800          [800] 

8 million gallons 150            [100] 1,300         [500] 

4 million gallons 500            [350] 1,850         [350] 

0 gallons 1,200          [700] 2,000          [150] 

a. The marginal cost is calculated as the change in total cost divided by the change in quantity.  
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b. The “optimal” level of pollution is where the marginal benefits of reducing it are equal to the 
marginal cost. This is at four million gallons. 

c. Marginal analysis tells us if the marginal costs of cleanup are greater than the marginal 
benefit, society could use those resources more efficiently elsewhere in the economy. 

11. The state of Colorado requires oil and gas companies who use fracking techniques to return the 
land to its original condition after the oil and gas extractions. The table below shows the 
total cost and total benefits (in dollars) of this policy. 

a. Calculate the marginal cost and the marginal benefit at each quantity (acre) of land 
restored. See the Cost and Industry Structure chapter if you need a refresher on how 
to calculate marginal costs and benefits.  

b. If we apply marginal analysis, what is the optimal amount of land to be restored?  

 
Land Restored 

(in acres) 
Total Cost Total Benefit 

0 $0 $0 

200 $20 $140 

300 $80 $240 

400 $160 $320 

500 $280 $480 

Solution:  

a. See the answers in the following table which were calculated using the traditional calculation of 
marginal cost equal to change in total cost divided by change in quantity. 

b. The optimal amount of restored land is 300 acres. Beyond this quantity the marginal costs are 
greater than the marginal benefits. 

 
Land Restored  

(in acres) 
Total Cost 

[marginal cost] 
Total Benefit 

[marginal benefit] 

0 $0 $0 

100 $20  [2] $140  [14] 

200 $80  [6]  $240  [12] 

300 $160  [8] $320  [8] 

400 $280  [12] $380  [6] 

12. Consider the case of global environmental problems that spill across international borders as 
a prisoner’s dilemma of the sort studied in the Monopolistic Competition and Oligopoly 
chapter. Say that there are two countries, A and B. Each country can choose whether to 
protect the environment, at a cost of 10, or not to protect it, at a cost of zero. If one country 
decides to protect the environment, there is a benefit of 16, but the benefit is divided equally 
between the two countries. If both countries decide to protect the environment, there is a 
benefit of 32, which is divided equally between the two countries. 

a. In the following table, fill in the costs, benefits, and total payoffs to the countries of 
the following decisions. Explain why, without some international agreement, they 
are likely to end up with neither country acting to protect the environment. 

 Country B 

Protect Not Protect 

Country A 
Protect   

Not Protect   
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Solution  

 Country B 

Protect Not Protect 

Country A 

Protect 

Each country has 
a cost of 10 and a 
benefit of 16; 
each country has 
net = 6 

A has a cost of 10 
and a benefit of 8 
(net = -2); B has a 
cost of 0 and a 
benefit of 8 ( net 
= 8) 

Not Protect 

A has a cost of 0 
and a benefit of 8 
(net =8); B has a 
cost of 10 and a 
benefit of 8 (net= 
-2) 

Both A and B 
have a zero cost 
and a zero benefit; 
each country has 
net = 0 

Country B will reason this way: If A protects the environment, then we will have benefits of 6 if we 
act to protect the environment, but 8 if we do not, so we will not protect it. If A is not protecting the 
environment, we will have losses of 2 if we protect, but have zero if we do not protect, so again, we 
will not protect it. Country A will reason in a similar manner. The result is that both countries choose 
to not protect, even though they will achieve the largest social benefits—a combined benefit of 12 
for the two countries—if they both choose to protect. Environmental treaties can be viewed as a way 
for countries to try to extricate themselves from this situation. 

13. A country called Sherwood is very heavily covered with a forest of 50,000 trees. There are 
proposals to clear some of Sherwood’s forest and grow corn, but obtaining this additional 
economic output will have an environmental cost from reducing the number of trees. Table 
12-17 shows possible combinations of economic output and environmental protection. 

Combos 
Corn Bushels 
(thousands) 

Number of Trees 
(thousands) 

P 9 5 

Q 2 30 

R 7 20 

S 2 40 

T 6 10 

 
a. Sketch a graph of a production possibility frontier with environmental quality on the 

horizontal axis, measured by the number of trees, and the quantity of economic 
output, measured in corn, on the vertical axis. 

b. Which choices display productive efficiency? How can you tell? 
c. Which choices show allocative efficiency? How can you tell? 
d. In the choice between T and R, decide which one is better. Why? 
e. In the choice between T and S, can you say which one is better, and why? 
f. If you had to guess, which choice would you think is more likely to represent a 

command-and-control environmental policy and which choice is more likely to 
represent a market-oriented environmental policy, choice Q or S? Why? 
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Solution  
a.  

 

b. Of the choices provided, P, R, and S demonstrate productive efficiency. These are the 
choices on the production possibility frontier. 

c. Allocative efficiency is determined by the preferences—in this case by the preferences of 
society as expressed through government and other social institutions. Because you do not 
have information about these preferences, you really cannot say much about allocative 
efficiency. 

d. In the choice between T and R, R should clearly be preferred, because it has both more corn 
and more trees. This answer illustrates why productive efficiency is beneficial. Compared 
with choices inside the PPF, it means more of one or both goods. 

e. In the choice between T and S, it is not possible to say which choice is better. True, S is on 
the PPF and T is not—but that only addresses the issue of productive efficiency. If a society 
has a strong preference for economic output and places a lower value on trees, then 
allocative efficiency may lead to a choice of T over S. Of course, the reverse could also be 
true, leading to a choice of S. Without information on society’s preferences to judge 
allocative efficiency, this question cannot be answered. 

f. Compared with command-and-control policies, market-oriented policies allow either more 
output with the same environmental protection or more environmental protection with the 
same level of output—or more of both environmental protection and output. Thus, a choice 
like Q inside the PPF is more likely to represent a command-and-control policy demand 
than a choice like S on the frontier of the PPF. 

Review Questions 

14. What is an externality? 

Solution: An externality occurs when the full cost or benefit of a good is not borne by the producers and 
consumers of that good. 

15. Give an example of a positive externality and an example of a negative externality. 

Solution: Someone who spends money to make their house and yard look nice creates a positive externality 
by increasing the value of his neighbors’ property. Pollution is the classic example of a negative 
externality, where a producer imposes a cost on others who do not benefit from his goods. 

16. What is the difference between private costs and social costs? 
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Solution: Private costs are what the producer pays to supply a good, and what the consumer pays to purchase 

it. Social costs are costs imposed on third parties who do not take part in the sale. 

17. In a market without environmental regulations, will the supply curve for a firm take into 
account private costs, external costs, both, or neither? Explain. 

Solution: The supply curve will only take into account private costs, because the producer does not have to 
bear the social costs. 

18. What is command-and-control environmental regulation? 

Solution: A command and control regulation simply dictates the amount of production firms can engage in, 
in order to produce the socially optimal quantity of a good. 

19. What are the three problems that economists have noted with regard to command-and-
control regulation? 

Solution: These regulations create no incentive for companies to reduce pollution below a minimum standard, 
they make no distinction between firms that can easily reduce pollution and those that cannot, and 
they are subject to political lobbying and loopholes. 

20. What is a pollution charge and what incentive does it provide for a firm to take external costs 
into account? 

Solution: A pollution charge imposes a fee on firms based on the amount of pollution. This incentive firms to 
reduce pollution if it can do so for less than the cost of the fee. 

21. What is a marketable permit and what incentive does it provide for a firm to take external 
costs into account? 

Solution: A marketable permit grants permission to pollute at a certain rate. If a firm can reduce pollution, it 
can then sell these permits to others to raise additional revenue. 

22. What are better-defined property rights and what incentive do they provide to take external 
costs into account? 

Solution: Better-defined property rights establish legal claims to all property, so that if a firm creates 
pollution, it must compensate anyone whose property it violates. 

23. As the extent of environmental protection expands, would you expect marginal costs of 
environmental protection to rise or fall? Why or why not? 

Solution: The marginal costs should rise as protection expands because of diminishing marginal returns. It is 
fairly inexpensive to protect the first unit of the environment, but the marginal cost of protecting the 
last unit would be extraordinarily high. 

 
24. As the extent of environmental protection expands, would you expect the marginal benefits 

of environmental protection to rise or fall? Why or why not? 

Solution : The marginal benefits would fall. Protecting one acre of land in a much polluted environment is 
very valuable, but protecting one acre of land in a lush, environmental paradise has relatively little 
value. 
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25. What are the economic trade-offs between low-income and high-income countries in 
international conferences on global environmental damage? 

Solution: High-income countries often agree to help low-income countries cover the cost of their pollution 
through tourism and sharing technology. 

26. What arguments do low-income countries make in international discussions of global 
environmental clean-up? 

Solution: Low-income countries argue that they do not have the luxury of worrying about the environment 
too much, when their people are starving. For these countries, economic development is the number 
one priority. 

27. In the tradeoff between economic output and environmental protection, what do the 
combinations on the protection possibility curve represent? 

Solution: Each combination represents an efficient level of environmental protection and economic 
production such that you could not get more of one without losing some of the other. 

28. What does a point inside the production possibility frontier represent? 

Solution: Such a point indicates that either more environmental protection or more economic production 
could be achieved at no additional cost. 

Critical Thinking Questions 

29. Suppose you want to put a dollar value on the external costs of carbon emissions from a 
power plant. What information or data would you obtain to measure the external (not social) 
cost? 

Solution: You would need to find the cost of reducing the equivalent amount of carbon emissions in other 
areas to correct for external costs. 

30. Would environmentalists favor command-and-control policies as a way to reduce pollution? 
Why or why not? 

Solution: Environmentalists might favor this method, because it eliminates the external costs of pollution 
rather than allow them to pay for offsets in order to keep polluting. 

31. Consider two ways of protecting elephants from poachers in African countries. In one 
approach, the government sets up enormous national parks that have sufficient habitat for 
elephants to thrive and forbids all local people to enter the parks or to injure either the 
elephants or their habitat in any way. In a second approach, the government sets up national 
parks and designates 10 villages around the edges of the park as official tourist centers that 
become places where tourists can stay and bases for guided tours inside the national park. 
Consider the different incentives of local villagers—who often are very poor—in each of 
these plans. Which plan seems more likely to help the elephant population? 

Solution: The notion of large national parks where no humans can enter has some emotional appeal. But 
consider the practical incentives. Laws against poaching elephants or destroying habitat need to be 
enforced. Without the positive support of local communities, both in protecting habitat and in 
opposing poachers, such command-and-control environmental policies tend to be empty statements 
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of hopeful intent. Whatever the law says, very poor local people will try to make a living, even if it 
means killing elephants, cutting down trees, or diverting water from the elephants’ habitat. However, 
if local citizens have a financial interest in the wildlife habitat—because it attracts tourists who 
stimulate the local economy—then they will have an incentive to protect the habitat, save the 
elephants, and to avoid supporting (or even turn in) poachers. A ring of such communities around a 
national park, where local people effectively have a sort of property right to benefit from their 
proximity to the park, may be a great help in saving elephants. 

32. Will a system of marketable permits work with thousands of firms? Why or why not? 

Solution: If there are thousands of firms that each emit a very small amount of pollution, the incentives for 
trading permits are not very strong and these will likely not be effective. 

33. Is zero pollution possible under a marketable permits system? Why or why not? 

Solution: No, because someone will always own the permits and thus be permitted to pollute. 

34. Is zero pollution an optimal goal? Why or why not? 

Solution: Zero pollution is not an optimal goal because the costs of eliminating all pollution would greatly 
outweigh the benefits of allowing a small amount. 

35. From an economic perspective, is it sound policy to pursue a goal of zero pollution? Why or 
why not? 

Solution: It is not, because the costs of not polluting at all would be far higher than the benefits. We would 
have to abandon virtually all modern technology in order to achieve such a goal, which would have 
devastating economic consequences, whereas a small amount of pollution necessary for modern life 
is a comparatively small cost. 

36. Recycling is a relatively inexpensive solution to much of the environmental contamination 
from plastics, glass, and other waste materials. Is it a sound policy to make it mandatory for 
everybody to recycle? 

Solution: To answer this, we would have to know how marginal costs and benefits change as recycling 
increases to maximum levels. Probably, the marginal benefit from the last unit recycled would be 
smaller than the marginal cost of the first unit discarded, not to mention the costs of enforcing the 
mandate. This is probably not a sound policy. 

37. Can extreme levels of pollution hurt the economic development of a high-income country? 
Why or why not? 

Solution: Yes, extreme levels of pollution can impose many costs including health hazards for the citizens. 
Resources devoted towards correcting these costs cannot be used in more productive activities. 

38. How can high-income countries benefit from covering much of the cost of reducing 
pollution created by low-income countries? 

Solution: Covering the cost of low-income countries’ pollution will aid those countries’ economic 
development in the long run, which will then emerge as valuable trading partners, benefitting wealthy 
countries as well. These agreements also reduce spillover effects of pollution on high-income 
countries. 



OpenStax Principles of Economics 
 

96 
 

39. Technological innovations shift the production possibility curve. Look at the graph you 
sketched for Exercise 12.13a. Which types of technologies should a country promote? Should 
“clean” technologies be promoted over other technologies? Why or why not? 

Solution: In that problem, the environmental cost did not come from pollution, but from cutting down trees 
to make room for corn, so clean technology would not affect the production possibility curve. 
Instead, the country should promote technologies that increase the yield of corn so that more crops 
can be produced without cutting down so many trees. 

Problems 

40. Show the market for cigarettes in equilibrium, assuming that there are no laws banning 
smoking in public. Label the equilibrium private market price and quantity as Pm and Qm. 
Add whatever is needed to the model to show the impact of the negative externality from 
second-hand smoking. (Hint: In this case it is the consumers, not the sellers, who are 
creating the negative externality.) Label the social optimal output and price as Pe and Qe. 
On the graph, shade in the deadweight loss at the market output. 

Solution: The demand curve will shift down, since taking the social cost into account will result in far higher 
price at every quantity demanded. 

41. Refer to the following table. The externality created by the production of refrigerators was 
$100. However, once both the private and additional external costs were taken into 
consideration, the market price increased by only $50. If the external costs were $100 why did 
the price only increase by $50 when all costs were taken into account? 

        Price 
Quantity 

Demanded 
Quantity Supplied before 

Considering Pollution Cost 
Quantity Supplied after 

Considering Pollution Cost 

$600 50,000 40,000 30,000 

$650 45,000 45,000 35,000 

$700 40,000 50,000 40,000 

$750 35,000 55,000 45,000 

$800 30,000 60,000 50,000 

$850 25,000 65,000 55,000 

$900 20,000 70,000 60,000 

Solution: The producer splits the price of the externality with the consumer. While the consumer pays $50 
more, the producer receives $50 less. 

42. The following table shows the supply and demand conditions for a firm that will play 
trumpets on the streets when requested. Qs1 is the quantity supplied without social costs. 
Qs2 is the quantity supplied with social costs. What is the negative externality in this 
situation? Identify the equilibrium price and quantity when only private costs are taken into 
account, and then when social costs are taken into account. How does taking the externality 
into account affect the equilibrium price and quantity?  

P Qd Qs1 Qs2 

$20 0 10 8 

$18 1 9 7 

$15 2.5 7.5 5.5 

$12 4 6 4 

$10 5 5 3 
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$5 7.5 2.5 0.5 

Solution: The negative externality is the unwanted noise caused by the trumpets. The private cost equilibrium 
price is $10 and the quantity is 5. When we take into account social costs the equilibrium price is $12 
and the quantity is 4. 

43. A city currently emits 16 million gallons (MG) of raw sewage into a lake that is beside the 
city. The following table shows the total costs (TC) in thousands of dollars of cleaning up the 
sewage to different levels, together with the total benefits (TB) of doing so. Benefits include 
environmental, recreational, health, and industrial benefits.  

 TC TB 

16 MG Current Current 

12 MG 50 800 

8 MG 150 1300 

4 MG 500 1850 

0 MG 1200 2000 

 
a. Using the information in the table, calculate the marginal costs and marginal 

benefits of reducing sewage emissions for this city. 
b. What is the optimal level of sewage for this city? How can you tell? 

Solution:  

a. The marginal costs are $12.5 thousand for the first 4 MG reduction, $25 thousand for the 
second, $87.5 thousand for the third, and $100 thousand for the last. The marginal benefits 
are $200 thousand for the first 4 MG reduction, $125 thousand for the second, $137.5 
thousand for the third, and $37.5 thousand for the last. 

b. The optimal level of sewage is 4 MG, because the greatest difference between total costs and 
total benefits occurs at that point.   

44. In the Land of Purity, there is only one form of pollution, called “gunk.” Table 12-18 shows 
possible combinations of economic output and reduction of gunk, depending on what kinds 
of environmental regulations are chosen. 

Combos Eco Output Gunk Cleaned Up 

J 800 10% 

K 500 30% 

L 600 40% 

M 400 40% 

N 100 90% 

a. Sketch a graph of a production possibility frontier with environmental quality on the 
horizontal axis, measured by the percentage reduction of gunk, and with the quantity 
of economic output on the vertical axis. 

b. Which choices display productive efficiency? How can you tell? 
c. Which choices show allocative efficiency? How can you tell? 
d. In the choice between K and L, can you say which one is better and why? 
e. In the choice between K and N, can you say which one is better, and why? 
f. If you had to guess, which choice would you think is more likely to represent a 

command-and-control environmental policy and which choice is more likely to 
represent a market-oriented environmental policy, choice L or M? Why? 
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Solution:  
a. Yes, do sketch that graph. 

 
b. Choices J, L and N are productively efficient, because the country cannot produce more of 

one good without giving up some of the other. 
c. Allocative efficiency is determined by the preferences—in this case by the preferences of 

society as expressed through government and other social institutions. Because you do not 
have information about these preferences, you really cannot say much about allocative 
efficiency. 

d. L is clearly better, because it contains both more economic production and environmental 
protection than K. 

e. There is no clear way to say which is better between these two choices. 
f. M would represent a command-and-control policy, because it unnecessarily reduces the 

amount of production, whereas L sees more production at no additional cost to the 
environment. 
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CHAPTER 13: POSITIVE EXTERNALITIES AND 
PUBLIC GOODS 

Self-Check Questions 

1. Are positive externalities reflected in market demand curves? Why or why not? 

Solution: No. A market demand curve reflects only the private benefits of those who are consuming the 
product. Positive externalities are benefits that spill over to third parties, so they create social 
benefits, and are not captured by a market (or private benefit) demand curve. 

2. Samsung’s R&D investment in digital devices has increased profits by 20%. Is this a private 
or social benefit? 

Solution: Clearly Samsung is benefiting from the investment, so the 20% increase in profits is a private 
benefit. If Samsung is unable to capture all of the benefit, perhaps because other companies quickly 
copy and produce close substitutes, then Samsung’s investment will produce social benefits. 

3. The Gizmo Company is looking at plans for developing many new household gadgets. The 
following table shows the company’s demand for financial capital for research and 
development of these gadgets, based on expected rates of return from sales. However, say 
that every investment would have an additional 5% social benefit—that is, an investment that 
pays at least a 6% return to the Gizmo Company will pay at least an 11% return for society as 
a whole; an investment that pays at least 7% for the Gizmo Company will pay at least 12% for 
society as a whole, and so on. Answer the questions that follow based on this information. 

Estimated Rate of Return Private profits of the firm from an 
R&D project (in $ millions) 

10% $100 

9% $102 

8% $108 

7% $118 

6% $133 

5% $153 

4% $183 

3% $223 

 
a. If the going interest rate is 9%, how much will Gizmo invest in R&D if it receives 

only the private benefits of this investment? 
b. Assume that the interest rate is still 9%. How much will the firm invest if it also 

receives the social benefits of its investment? (Add an additional 5% return on all 
levels of investment.) 

Solution:  
c. $102 million 
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d. If the interest rate is 9%, the cost of financial capital, and the firm can capture the 5% return 
to society, the firm would invest as if its effective rate of return is 4%, so it will invest $183 
million. 
 

4. The Junkbuyers Company travels from home to home, looking for opportunities to buy items 
that would otherwise be put out with the garbage, but which the company can resell or 
recycle. Which will be larger, the private or the social benefits? 

Solution: When the Junkbuyers Company purchases something for resale, presumably both the buyer and the 
seller benefit—otherwise, they would not need to make the transaction. However, the company also 
reduces the amount of garbage produced, which saves money for households and/or for the city that 
disposes of garbage. So the social benefits are larger than the private benefits. 

5. When a neighborhood is cleaned up and kept neat, there are a number of positive spillovers: 
higher property values, less crime, happier residents. What types of government policies can 
encourage neighborhoods to clean up? 

Solution: Government programs that either pay for neighborhood clean-up directly or that provide reduced 
tax payments for those who clean up or fix up their own property could be enacted. It is also easy to 
imagine how a city might allow its businesses to form a group that would pay for and manage 
neighborhood cleanup. 

6. Education provides both private benefits to those who receive it and broader social benefits 
for the economy as a whole. Think about the types of policies a government can follow to 
address the issue of positive spillovers in technology and then suggest a parallel set of 
policies that governments could follow for addressing positive externalities in education. 

Solution: Government programs that either pay for education directly or that provide loans or reduced tax 
payments for education could create positive spillovers. A city might allow its businesses to form a 
group that would coordinate business efforts with schools and local colleges and universities—
allowing students to obtain real-world experience in their chosen fields and providing businesses with 
enthusiastic, trained workers. 

7. Which of the following goods or services are nonexcludable?  
a. police protection 
b. streaming music from satellite transmission programs 
c. Roads 
d. primary education 
e. cellphone service 

Solution:  
a. Once citizens are protected from crime, it is difficult to exclude someone from this 

protection, so it is nonexcludable.  
b.  Some satellite radio services, such as SiriusXM, are sold by subscription fee, so it is 

excludable.  
c. Once a road is built it is difficult to exclude people, although toll roads can exclude 

nonpayers.  
d. Primary education can be provided by private companies and so it is excludable.  
e. Companies sell cellphone service and exclude those who do not pay. 

8. Are the following goods nonrivalrous in consumption?  
a. slice of pizza  
b. laptop computer  
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c. public radio  
d. ice cream cone 

Solution:  
a. Two people cannot enjoy the same slice of pizza at the same time, so private goods, such as 

a slice of pizza, are rivalrous.  
b. Two people cannot use one laptop at the same time, so they are rivalrous in consumption.  
c. Public radio can be heard by anyone with a radio, so many people can listen at the same 

time—the good is nonrivalrous.  
d. It is difficult for two people to simultaneously eat an ice cream cone, so it is rivalrous in 

consumption. 

Review Questions 

9. In what way do company investments in research and development create positive 
externalities? 

Solution: New technologies, once discovered, can be used by other firms who did not pay the cost of 
development (although patent laws reduce this somewhat.) 

10. Will the demand for borrowing and investing in R&D be higher or lower if there are no 
external benefits? 

Solution: If the external benefits could be internalized, the demand would be higher. However, if the positive 
externality simply disappeared, demand should be unchanged, since firms only care about private 
benefits. 

11. Why might private markets tend to provide too few incentives for the development of new 
technology? 

Solution: Since private investors do not reap the social benefits of their investments, they might invest at a 
rate below the socially optimal level. 

12. What can government do to encourage the development of new technology? 

Solution: Government can try to internalize some of the externalities through patent and trade secret laws. 

13. What are the two key characteristics of public goods? 

Solution: Public goods are non-rival and non-excludable. 

14. Name two public goods and explain why they are public goods. 

Solution: A fireworks display is a public good, because one person’s enjoyment of it does not exclude others 
from enjoying it, and it is difficult to prevent someone from seeing it. Radio broadcasts could also be 
considered a public good, as anyone with a receiver can listen to them and one person’s consumption 
does not diminish that of others. 

15. What is the free rider problem? 

Solution: The free rider problem is when people refuse to pay for a public good, because they cannot be 
excluded from its use. If many people behave in this way, the good might not be produced in the 
first place. 
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16. Explain why the federal government funds national defense. 

Solution: National defense is a public good, because it is non-rival and non-exclusive. If left to private 
producers, no individual would have an incentive to pay, because he could simply free ride on the 
service provided by others. But if everyone tried to free ride, there would be no national defense at 
all. 

Critical Thinking Questions 

17. Can a company be guaranteed all of the social benefits of a new invention? 

Solution: No. Patent law tries to internalize some of the social benefits, but eventually new technologies are 
available for others to use and build upon. 

18. Is it inevitable that government must become involved in supporting investments in new 
technology? 

Solution: No. There will always be some amount of investment in new technology due to private incentives, 
but the level of investment may be less than socially optimal. 

19. How do public television stations, like PBS, try to overcome the free rider problem? 

Solution: They promote membership as something special, with gifts for those who donate. They offer 
special perks to those who donate large sums of money to the organization, as well as receiving some 
federal funding. 

20. Why is a football game on ESPN a quasi-public good but a game on the NBC, CBS, or ABC 
is a public good? 

Solution: Games on television networks are public goods because anyone who owns a television can tune in 
and not be excluded. ESPN is a cable channel, so people must pay to use it. However, once a cable 
package has been purchased, there is no way to control how many people watch a particular game, 
making it a quasi-public good. 

21. Provide two examples of goods/services that are classified as private goods/services even 
though they are provided by a federal government. 

Solution: The post office is one example, where consumers pay a direct fee to use the service. Another 
example would be the Smithsonian Museums in Washington, DC, where consumers could easily be 
charged an entrance fee. 

22. Radio stations, tornado sirens, light houses, and street lights are all public goods in that all 
are nonrival and nonexclusionary. Therefore why does the government provide tornado 
sirens, street lights and light houses but not radio stations (other than PBS stations)? 

Solution: Government doesn’t fund all radio stations because they can be funded by private advertisers who 
wish listeners to hear about their products. This would be an impractical solution for light houses 
and street lights. 

Problems 
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23. HighFlyer Airlines wants to build new airplanes with greatly increased cabin space. This will 

allow HighFlyer Airlines to give passengers more comfort and sell more tickets at a higher 
price. However, redesigning the cabin means rethinking many other elements of the airplane 
as well, like the placement of engines and luggage, and the most efficient shape of the plane 
for moving through the air. HighFlyer Airlines has developed a list of possible methods to 
increase cabin space, along with estimates of how these approaches would affect costs of 
operating the plane and sales of airline tickets. Based on these estimates, the following table 
shows the value of R&D projects that provide at least a certain private rate of return. Column 
1 = Private Rate of Return. Column 2 = Value of R&D Projects that Return at Least the 
Private Rate of Return to HighFlyer Airlines. 

12% $100 

10% $200 

8% $300 

6% $400 

4% $500 

 
a. If the opportunity cost of financial capital for HighFlyer Airlines is 6%, how much 

should the firm invest in R&D? 
b. Assume that the social rate of return for R&D is an additional 2% on top of the 

private return; that is, an R&D investment that had a 7% private return to HighFlyer 
Airlines would have a 9% social return. How much investment is socially optimal at 
the 6% interest rate? 

Solution : 
a. If the opportunity cost of capital is 6%, HighFlyer will invest up to where the return falls to 

6% or $400.  Phrased differently, HighFlyer’s private demand for investment here is $400. 
b. The socially optimal amount of investment will be $500, since with a private rate of return of 

4% +2% more yields a social return of 6% which is equal to the opportunity cost of capital.  
Intuitively, the socially optimal amount ($500) should be more than the privately optimal 
amount ($400) when there are positive externalities. 

24. The marginal private costs and the marginal private benefits of a firm producing fuel-
efficient cars is represented in the following diagram (show the equilibrium P_market, 
Q_market). The government would like to increase the amount of fuel-efficient cars to be 
produced and sold to Q_social. One way that the government can try to increase production 
of fuel efficient cars is by making them cheaper to produce, by subsidizing their production. 
Show, on the same graph, the amount of subsidy needed to increase the equilibrium quantity 
of fuel-efficient cars to Q_social. Hint: the government is trying to affect production through 
costs, not benefits. 

Solution: The subsidy would need to be the difference between P_market and P_social. 

25. Becky and Sarah are sisters who share a room. Their room can easily get messy, and their 
parents are always telling them to clean it up. Here are the costs and benefits to both Becky 
and Sarah, of taking the time to clean their room: If both Becky and Sarah clean, they each 
spend two hours and get a clean room. If Becky decides not to clean and Sarah does all the 
cleaning, then Sarah spends 10 hours cleaning (Becky spends 0) but Sarah is exhausted. The 
same would occur for Becky if Sarah decided not to clean—Becky spends 10 hours and 
becomes exhausted. If both girls decide not to clean, they both have a dirty room.  

a. What is the best outcome for Becky and Sarah? What is the worst outcome? (It would 
help you to construct a prisoner’s dilemma table.)  
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b. Unfortunately, we know that the optimal outcome will most likely not happen, and 
that the worst one will probably be chosen instead. Explain what it is about Becky’s 
and Sarah’s reasoning that will lead them both to choose the worst outcome. 

Solution:  
a. The best outcome for each girl individually is for the other one to do all the cleaning, but the 

best outcome for them jointly is to share the cleaning.  The worst outcome would be for 
neither girl to clean so the room remains dirty. 

b. Both girls reason that if the other one foregoes cleaning, their best option is to not clean as 
well. Similarly, if the other one cleans, their best option is not to. Not cleaning is the 
dominant strategy, and so the room will likely remain dirty. Of course, this assumes that the 
girls have no way to tell if the other is helping, cannot collude and cannot clean the room 
only partially. 
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CHAPTER 14: POVERTY AND ECONOMIC 
INEQUALITY 

Self-Check Question 

1. Describe how each of these changes is likely to affect poverty and inequality: 
a. Incomes rise for low-income and high-income workers, but raise more for the high-

income earners. 
b. Incomes fall for low-income and high-income workers, but fall more for high-income 

earners. 

Solution  
a. Poverty falls, inequality rises.  
b. Poverty rises, inequality falls. 

 
2. Jonathon is a single father with one child. He can work as a server for $6 per hour for up to 

1,500 hours per year. He is eligible for welfare, and so if he does not earn any income, he will 
receive a total of $10,000 per year. He can work and still receive government benefits, but for 
every $1 of income, his welfare stipend is $1 less. Create a table similar to Table 14_04 that 
shows Jonathan’s options. Use four columns, the first showing number of hours to work, the 
second showing his earnings from work, the third showing the government benefits he will 
receive, and the fourth column showing his total income (earnings + government support). 
Sketch a labor-leisure diagram of Jonathan’s opportunity set with and without government 
support. 
 

Solution : 

Number of 
Work Hours 

Earnings from 
Work 

Government 
Benefits 

Total Income 

1,500 $9,000 $1,000 $10,000 

1,200 $7,200 $2,800 $10,000 

900 $5,400 $4,600 $10,000 

600 $3,600 $6,400 $10,000 

300 $1,800 $8,200 $10,000 

0 $0 $10,000 $10,000 

 

 

3. Imagine that the government reworks the welfare policy that was affecting Jonathan in 
question 1, so that for each dollar someone like Jonathan earns at work, his government 
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benefits diminish by only 30 cents. Reconstruct the table from question 1 to account for this 
change in policy. Draw Jonathan’s labor-leisure opportunity sets, both for before this welfare 
program is enacted and after it is enacted. 

Solution : Here is the new table showing a policy where only 30 cents in government support is pulled back 
for every $1 of income earned. 

Number of  
Work Hours 

Earnings from 
Work 

Government  
Benefits 

Total Income 

1,500 $9,000 $7,300 $16,300 

1,200 $7,200 $7,840 $15,040 

900 $5,400 $8,380 $13,780 

600 $3,600 $8,920 $12,520 

300 $1,800 $9,460 $22,260 

0 $0 $10,000 $10,000 

 

4. We’ve discovered that the welfare system discourages recipients from working because the 
more income they earn, the less welfare benefits they receive. How does the earned income 
tax credit attempt to loosen the poverty trap? 

Solution : The earned income tax credit works like this: a poor family receives a tax break that increases 
according to how much they work. Families that work more get more. In that sense it loosens the 
poverty trap by encouraging work. But as families earn above the poverty level, the earned income 
tax credit is gradually reduced. For those near-poor families, the earned income tax credit is a partial 
disincentive to work. 

5. How does the TANF attempt to loosen the poverty trap? 

Solution: TANF attempts to loosen the poverty trap by providing incentives to work in other ways. 
Specifically, it requires that people work (or complete their education) as a condition of receiving 
TANF benefits, and it places a time limit on benefits. 

6. A group of 10 people have the following annual incomes: $24,000, $18,000, $50,000, $100,000, 
$12,000, $36,000, $80,000, $10,000, $24,000, $16,000. Calculate the share of total income 
received by each quintile of this income distribution. Do the top and bottom quintiles in this 
distribution have a greater or larger share of total income than the top and bottom quintiles 
of the U.S. income distribution? 
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Solution : A useful first step is to rank the households by income, from lowest to highest. Then, since there 

are 10 households total, the bottom quintile will be the bottom two households, the second quintile 
will be the third and fourth households, and so on up to the top quintile. 

Income Quintile % of Total Income 

$10,000 
$12,000 

Total first quintile income: $22,000 6.0% 

$16,000 
$18,000 

Total second quintile income: $34,000 9.2% 

$24,000 
$24,000 

Total third quintile income: $48,000 13.0% 

$36,000 
$50,000 

Total fourth quintile income: $86,000 23.2% 

$80,000 
$100,000 

Total top quintile income: $180,000 48.6% 

TOTAL  
INCOME:  
$370,000 

  

 
Comparing this distribution to the U.S. income distribution for 2005, the top quintile in the example 
has a smaller share of total income than in the U.S. distribution and the bottom quintile has a larger 
share. This pattern usually means that the income distribution in the example is more equal than the 
U.S. distribution. 

7. The table below shows the share of income going to each quintile of the income distribution 
for the United Kingdom in 1979 and 1991. Use this data to calculate what the points on a 
Lorenz curve would be, and sketch the Lorenz curve. How did inequality in the United 
Kingdom shift over this time period? How can you see the patterns in the quintiles in the 
Lorenz curves? 

Share of Income  1979 1991 

Top quintile 39.7% 42.9% 

Fourth quintile 24.8% 22.7% 

Middle quintile 17.0% 16.3% 

Second quintile 11.5% 11.5% 

Bottom quintile 7.0% 6.6% 

 

Solution: Just from glancing at the quintile information, it’s fairly obvious that income inequality increased in 
the United Kingdom over this time: The top quintile is getting a lot more, and the lowest quintile is 
getting a bit less. But converting this information into a Lorenz curve is a little trickier, because the 
Lorenz curve graphs the cumulative distribution, not the amount received by individual quintiles. 
Thus, as explained in the text, you have to add up the individual quintile data to convert the data to 
this form. 

Share of income received  1979 1991 

Bottom 20% 7.0% 6.6% 

Bottom 40% 18.5% 18.1% 

Bottom 60% 35.5% 34.4% 

Bottom 80% 60.3% 57.1% 

All 100% 100% 100% 
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8. Using two demand and supply diagrams, one for the low-wage labor market and one for the 

high-wage labor market, explain how information technology can increase income inequality 
if it is a complement to high-income workers like salespeople and managers, but a substitute 
for low-income workers like file clerks and telephone receptionists. 

Solution: In the market for low-wage labor, information technology shifts the demand for low-wage labor to 
the left. One reason is that technology can often substitute for low-wage labor in certain kinds of 
telephone or bookkeeping jobs. In addition, information technology makes it easier for companies to 
manage connections with low-wage workers in other countries, thus reducing the demand for low-
wage workers in the United States. In the market for high-wage labor, information technology shifts 
the demand for high-wage labor to the right.  By using the new information and communications 
technologies, high-wage labor can become more productive and can oversee more tasks than before. 
The following figure illustrates these two labor markets. The combination of lower wages for low-
wage labor and higher wages for high-wage labor means greater inequality.  

 

9. Again, using two demand and supply diagrams, one for the low-wage labor market and one 
for the high–wage labor market, explain how a program that increased educational levels for 
a substantial number of low-skill workers could reduce income inequality. 

Solution : In the market for low-wage labor, a skills program will shift supply to the left, which will tend to 
drive up wages for the remaining low-skill workers. In the market for high-wage labor, a skills 
program will shift supply to the right (because after the training program there are now more high-
skilled workers at every wage), which will tend to drive down wages for high-skill workers. The 
combination of these two programs will result in a lesser degree of inequality. The figures below 
illustrate these two labor markets. 
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10. Here is one hypothesis: A well-funded social safety net can increase economic equality but 
will reduce economic output. Explain why this might be so, and sketch a production 
possibility curve that shows this tradeoff. 

Solution: A very strong push for economic equality might include extremely high taxes on high-wage earners 
to pay for extremely large government social payments for the poor. Such a policy could limit 
incentives for the high-wage workers, lock the poor into a poverty trap, and thus reduce output. The 
PPF in this case will have the standard appearance: it will be downward sloping. 

11. Here is a second hypothesis: A well-funded social safety net may lead to less regulation of 
the market economy. Explain why this might be so, and sketch a production possibility 
curve that shows this tradeoff. 

Solution: For the second hypothesis, a well-funded social safety net might make people feel that even if their 
company goes bankrupt or they need to change jobs or industries, they will have some degree of 
protection. As a result, people may be more willing to allow markets to work without interference, 
and not to lobby as hard for rules that would prevent layoffs, set price controls, or block foreign 
trade. In this case, safety net programs that increase equality could also allow the market to work 
more freely in a way that could increase output. In this case, at least some portion of the PPF 
between equality and economic output would slope up. 

12. Which set of policies is more likely to cause a tradeoff between economic output and 
equality: policies of redistribution or policies aimed at the ladder of opportunity? Explain 
how the production possibility frontier tradeoff between economic equality and output might 
look in each case. 
 

Solution : Pure redistribution is more likely to cause a sharp tradeoff between economic output and equality 
than policies aimed at the ladder of opportunity. A production possibility frontier showing a strict 
tradeoff between economic output and equality will be downward sloping. A PPF showing that it is 
possible to increase equality, at least to some extent, while either increasing output or at least not 
diminishing it would have a PPF that first rises, perhaps has a flat area, and then falls. 

 
13. Why is there reluctance on the part of some in the United States to redistribute income so 

that greater equality can be achieved? 

Solution: Many view the redistribution of income to achieve greater equality as taking away from the rich to 
pay the poor, or as a “zero sum” game.  By taking taxes from one group of people and redistributing 
them to another, the tax system is robbing some of the American Dream. 
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Review Questions 

14. How is the poverty rate calculated? 

Solution: The poverty rate is the number of people living below the poverty line, divided by the total 
population, times 100. 

15. What is the poverty line? 

Solution : The poverty line is the income threshold below which it is not possible to afford the basic 
necessities of life. 

16. What is the difference between poverty and income inequality? 

Solution : Poverty is an absolute measure of the standard of living of individuals, whereas inequality is a 
relative measure of the differences between individuals. 

17. How does the poverty trap discourage people from working? 

Solution : The poverty trap occurs when welfare payments are more generous than the payment a person 
would receive at an entry level or part-time job. In such a case, it is more financially rewarding not to 
work than to find and take a job. 

18. How can the effect of the poverty trap be reduced? 

Solution : Welfare payments must be designed in such a way that they reduce gradually with income, so that 
there is still an incentive to take even a low-paying job. 

19. Who are the near-poor? 

Solution: The near poor are those who earn incomes just above the poverty line. 

20. What is the safety net? 

Solution : The safety net is a system of government welfare programs designed to prevent people from falling 
into abject poverty if they lose their job or are unable to work. 

21. Briefly explain the differences between TANF, the earned income tax credit, SNAP, and 
Medicaid. 

Solution: TANF provides temporary financial assistance for people who work, earned income tax provides a 
tax credit that increases with hours works, SNAP provides food stamps that can be exchanged for 
food, and Medicaid provides medical care to the poor. 

22. Who is included in the top income quintile? 

Solution : The 20% of households that earn the most income. 

23. What is measured on the two axes of a Lorenz curve? 
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Solution : The cumulative share of the population is on the horizontal axis, and the cumulative share of 

income is on the vertical axis. 

24. If a country had perfect income equality what would the Lorenz curve look like? 

Solution : A forty-five degree line. 

25. How has the inequality of income changed in the U.S. economy since the late 1970s? 

Solution: Income inequality has increased since the 1970s. 

26. What are some reasons why a certain degree of inequality of income would be expected in a 
market economy? 

Solution : Some goods and services are more valued than others, and therefore command a higher price. The 
people providing these goods and services will therefore earn a higher level of income than others, 
and there will be inequality. 

27. What are the main reasons economists give for the increase in inequality of incomes? 

Solution : Changing family demographics, with more single-parents and households with two high-earners, as 
well as shifts in the distribution of wages. 

28. Identify some public policies that can reduce the level of economic inequality. 

Solution: Simple wealth redistribution is one policy that would reduce income inequality. A reduction in the 
quantity of unskilled immigrants would also reduce inequality as fewer low-skilled, low-wage workers 
enter the country. Whether or not these policies are desirable is another question. 

29. Describe how a push for economic equality might reduce incentives to work and produce 
output. Then describe how a push for economic inequality might not have such effects. 

Solution : A push for economic equality usually requires restricting the amount of income some people can 
earn (for example, high tax rates on people with high incomes), which reduces their incentives to 
work. On the other hand, allowing them to earn as much as possible will increase inequality, but also 
increase incentives to work. 

Critical Thinking Questions 

30. What goods and services would you include in an estimate of the basic necessities for a 
family of four? 

Solution: Adequate food, transportation, clothing and shelter are among the basic necessities. 

31. If a family of three earned $20,000, would they be able to make ends meet given the official 
poverty threshold?  

Solution: In 2013, the poverty line for a family of three was $19,530, so they would just barely be able to 
make ends meet. 

32. Exercise 14.1 and Exercise 14.2 asked you to describe the labor-leisure tradeoff for Jonathon. 
Since there is no monetary incentive for Jonathon to work, explain why he may choose to 
work anyway. Explain what the opportunity costs of working and not working might be for 



OpenStax Principles of Economics 
 

112 
 

Jonathon. Using your tables and graphs from Self-Check questions 1 and 2, analyze how the 
government welfare system affects Jonathan’s incentive to work. 

Solution: Jonathon may choose to work anyway because of the potential for higher earnings in the future that 
come with experience and the acquisition of skills. The opportunity cost for working is the lack of 
leisure and foregone welfare payments, but the opportunity cost of not working involves giving up 
the chances for an improved income in the future. In the first table, Jonathan has no immediate 
financial incentive to work, since he can earn just as much money by staying home. In the second 
example, Jonathan does have an incentive to work, but this diminishes the more work he does, and 
his optimal work hours are quite low. 

33. Explain how you would create a government program that would give an incentive for labor 
to increase hours and keep labor from falling into the poverty trap. 

Solution: Welfare payments should decline at a lower rate per hour than the hourly wage of a low paying job 
in order to incentivize more hours worked. 

34. Many critics of government programs to help low-income individuals argue that these 
programs create a poverty trap. Explain how programs such as TANF, EITC, SNAP, and 
Medicaid will affect low-income individuals and whether or not you think these programs 
will benefit families and children. 

Solution: These programs are mostly structured in such a way as to provide incentives to work, which helps 
lessen the poverty trap, although not as much of an incentive as there would be without any such 
safety net. How much they actually help is largely a matter of opinion among economists. 

35. Think about the business cycle: during a recession, unemployment increases; it decreases in 
an expansionary phase. Explain what happens to TANF, SNAP, and Medicaid programs at 
each phase of the business cycle (recession, trough, expansion, and peak). 

Solution: These programs are countercyclical, meaning they pay out more during times of recession and less 
during times of expansion. Maximum payments occur at the trough, and minimum payments occur 
at the peak of the business cycle. 

36. Explain how a country may experience greater equality in the distribution of income, yet still 
experience high rates of poverty. Hint:  look at the Clear It Up Feature “How is poverty 
measured in low-income countries?” and compare to the following table from earlier in the 
chapter.  

Year 
Lowest 
Quintile 

Second 
Quintile 

Third 
Quintile 

Fourth 
Quintile 

Highest 
Quintile 

Top 5% 

1967 4.0 10.8 17.3 24.2 43.6 17.2 

1970 4.1 10.8 17.4 24.5 43.3 16.6 

1975 4.3 10.4 17.0 24.7 43.6 16.5 

1980 4.2 10.2 16.8 24.7 44.1 16.5 

1985 3.9 9.8 16.2 24.4 45.6 17.6 

1990 3.8 9.6 15.9 24.0 46.6 18.5 

1995 3.7 9.1 15.2 23.3 48.7 21.0 

2000 3.6 8.9 14.8 23.0 49.8 22.1 

2005 3.4 8.6 14.6 23.0 50.4 22.2 

2010 3.3 8.5 14.6 23.4 50.3 21.3 

2011 3.2 8.4 14.3 23.0 51.1 22.3 
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Solution: The simplest example is to imagine a country where no one earns any income at all. Such a country 

would have perfect income equality, but terrible poverty. Distribution of income and wealth are by 
no means the same thing. 

37. The demand for skilled workers in the United States has been increasing. To increase the 
supply of skilled workers, many argue that immigration reform to allow more skilled labor 
into the United States is needed. Explain whether you agree or disagree. 

Solution: The student will have to provide his or her own opinion. 

38. Explain a situation using the supply and demand for skilled labor in which the increased 
number of college graduates leads to depressed wages.  Given the rising cost of going to 
college, explain why or why not a college education will increase income inequality. 

Solution: Increased rates of college education shifts the supply curve for skilled labor to the right, result in a 
greater equilibrium number of jobs, but lower equilibrium wages as graduates compete for jobs. In 
this situation, income inequality would likely decrease as the price of skilled labor goes down and the 
price of unskilled labor goes up. 

39. What do you think is more important to focus on when considering inequality: income 
inequality or wealth inequality? 

Solution: The student will have to provide his or her own opinion. 

40. To reduce income inequality, should the marginal tax rates on the top 1% be increased? 

Solution: This is a normative question, but such a policy would likely reduce income inequality. 

41. Redistribution of income occurs through the federal income tax and government antipoverty 
programs. Explain whether or not this level of redistribution is appropriate and whether 
more redistribution should occur. 

Solution: The student will have to provide his or her own opinion. 

42. How does a society or a country make the decision about the tradeoff between equality and 
economic output? Hint:  Think about the political system. 

Solution: This decision is usually made through democratic voting, either directly or through elected 
representatives. 

43. Explain what the long- and short-term consequences are of not promoting equality or 
working to reduce poverty. 

Solution: Some economists have argued that high levels of income inequality harm a nation’s economic 
growth in the long run, but this is not a universally accepted opinion. 

Problems 

44. In country A, its population is 300 million, and 50 million people are living below the poverty 
line. What is the poverty rate? 

Solution: Poverty rate = # of people below poverty level/population x 100 (50/300 x 100=16.6%) 
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45. In country B, the population is 900 million and 100 million people are living below the 
poverty line. What is the poverty rate? 

Solution: 100/900 x 100=11% 

46. Susan is a single mother with three children. She can earn $8 per hour and works up to 2,000 
hours per year. However, if she does not earn any income at all, she will receive government 
benefits totaling $16,000 per year. For every $1 of income she earns, her level of government 
support will be reduced by $1. Create a table, patterned after Table 14_06. The first column 
will show Susan’s choices of how many hours to work per year, up to 2,000 hours. The 
second column will show her earnings from work. The third column will show her level of 
government support, given her earnings. The final column will show her total income, 
combining earnings and government support. 

Solution: Here’s the table:  

Number of hours 
Worked 

Earnings from 
Work 

Government’s 
Benefits 

Total  
Income 

1500 $9,000 $1,000 $10,000 

1200 $7,200 $2,800 $10,000 

900 $5,400 $4,600 $10,000 

600 $3,600 $6,400 $10,000 

300 $1,800 $8,200 $10,000 

0 $0 $10,000 $10,000 

Susan has no monetary incentive to work. Like many low-income people, she may choose to work 
anyway because she wants to be self-supporting and doesn’t like taking government assistance. But 
the poverty trap may be even worse than this table implies. After all, if Susan works, she also loses 
2,000 hours per year with her children. She also may have transportation costs and childcare 
expenses. With these additional opportunity costs of lost time and out-of-pocket costs, working 
becomes even less attractive. 

47. A group of 10 people have the following annual incomes:  $24,000, $18,000, $50,000, $100,000, 
$12,000, $36,000, $80,000, $10,000, $24,000, $16,000. Calculate the share of total income 
received by each quintile of this income distribution. Do the top and bottom quintiles in this 
distribution have a greater or larger share of total income than the top and bottom quintiles 
of the U.S. income distribution for 2005? 

Solution: Total income is $370.00. A useful first step is to rank the households by income, from lowest to 
highest. Then, since there are 10 households total, the bottom quintile will be the bottom two 
households, the second quintile will the third and fourth households, and so on up to the top 
quintile. 

Income Quintile Incomes % of total income 

$10,000 
$12,000 

Total first quintile income: $22,000         6.0% 

$16,000 
$18,000 

Total second quintile income: $34,000      9.2% 

$24,000 
$24,000 

Total third quintile income: $48,000         13.0% 

$36,000 
$50,000 

Total fourth quintile income: $86,000       23.2% 
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$80,000 
$100,00 

Total top quintile income: $180, 000       48.6% 

Comparing this distribution to the U.S. income distribution for 2005, the top quintile in the example 
has a smaller share of total income than in the U.S. distribution and the bottom quintile has a larger 
share. This pattern usually means that the income distribution in the example is more equal than the 
U.S. income distribution.  
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CHAPTER 15: ISSUES IN LABOR MARKETS: 
UNIONS, DISCRIMINATION, IMMIGRATION 

Self-Check Questions 

1. The table below shows the quantity demanded and supplied in the labor market for driving 
city buses in the town of Unionville, where all the bus drivers belong to a union. 

Wage Per Hour Quantity Of Workers 
Demanded 

Quantity of Workers 
Supplied 

$14 12,000 6,000 

$16 10,000 7,000 

$18 8,000 8,000 

$20 6,000 9,000 

$22 4,000 10,000 

$24 2,000 11,000 

 
a. What would the equilibrium wage and quantity be in this market if no union existed? 
b. Assume that the union has enough negotiating power to raise the wage to $4 per 

hour higher than it would otherwise be. Is there now excess demand or excess supply 
of labor? 

Solution:  
a. With no union, the equilibrium wage rate would be $18 per hour and there would be 8,000 

bus drivers. 
b. If the union has enough negotiating power to raise the wage to $4 per hour higher than 

under the original equilibrium, the new wage would be $22 per hour. At this wage, 4,000 
workers would be demanded while 10,000 would be supplied, leading to an excess supply of 
6,000 workers. 

2. Do unions typically oppose new technology out of a fear that it will reduce the number of 
union jobs? Why or why not? 

Solution: Unions have sometimes opposed new technology out of a fear of losing jobs, but in other cases 
unions have helped to facilitate the introduction of new technology because unionized workers felt 
that the union was looking after their interests and that their jobs would be protected. 

3. Compared with the share of workers in most other high-income countries, is the share of 
U.S. workers whose wages are determined by union bargaining higher or lower? Why or why 
not? 

Solution: In a few other countries (France, Spain), the percentage of workers belonging to a union is similar 
to that in the United States. But union membership rates are generally lower in the United States. 
When the share of workers whose wages are determined by union negotiations is considered, the 
United States ranks by far the lowest (because in countries like France and Spain, union negotiations 
often determine pay even for nonunion employees). 
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4. Are firms with a high percentage of union employees more likely to go bankrupt because of 

the higher wages that they pay? Why or why not? 

Solution: No. While some unions may cause firms to go bankrupt, other unions help firms to become more 
competitive. No overall pattern exists. 

5. Do countries with a higher percentage of unionized workers usually have less growth in 
productivity because of strikes and other disruptions caused by the unions? Why or why not? 

Solution: From a social point of view, the benefits of unions and the costs seem to counterbalance. There’s 
no evidence that in countries with a higher percentage of unionized workers, the economies grow 
more or less slowly. 

6. Explain in each of the following situations how market forces might give a business an 
incentive to act in a less discriminatory fashion.  

a. A local flower delivery business run by a bigoted white owner notices that many of its 
local customers are black. 

b. An assembly line has traditionally only hired men, but it is having a hard time hiring 
sufficiently qualified workers. 

c. A biased owner of a firm that provides home health care services would like to pay 
lower wages to Hispanic workers than to other employees. 

Solution:  
a. Firms have a profit incentive to sell to everyone, regardless of race, ethnicity, religion, or 

gender. 
b. A business that needs to hire workers to expand may also find that if it draws only from its 

accustomed pool of workers—say, white men—it lacks the workers it needs to expand 
production. Such a business would have an incentive to hire more women and minorities. 

c. A discriminatory business that is underpaying its workers may find those workers leaving for 
jobs with another employer who offers better pay. This market pressure could cause the 
discriminatory business to behave better. 

7. Does the earnings gap between the average wages of females and the average wages of 
males prove labor market discrimination? Why or why not? 

Solution: No. The earnings gap does not prove discrimination because it does not compare the wages of men 
and women in the same job who have the same amounts of education, experience, and productivity. 

8. If immigration is reduced, what is the impact on the wage for low-skilled labor? 

Solution: If a large share of immigrants has relatively low skills, then reducing the number of immigrants 
would shift the supply curve of low-skill labor back to the left, which would tend to raise the 
equilibrium wage for low-skill labor. 

Review Questions 

9. What is a labor union? 

Solution: A labor union is an organization of workers who collectively bargain with employers over wages and 
working conditions. 

10. Why do employers have a natural advantage in bargaining with employees? 
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Solution: Employers have many employees, so the loss of one will not bankrupt a firm. On the other hand, 
most workers have only one job, so the loss of employment will be much more difficult for them. 

11. What are some of the most important laws that protect employee rights? 

Solution: Employers have many employees, so the loss of one will not bankrupt a firm. On the other hand, 
most workers have only one job, so the loss of employment will be much more difficult for them. 

12. How does the presence of a labor union change negotiations between employers and 
workers? 

Solution: The labor union allows all workers to negotiate as a group, so the employer has to choose between 
reaching a mutually acceptable bargain or losing all his workers. 

13. What is the long-term trend in American union membership? 

Solution: Union membership has been declining in recent years. 

14. Would you expect the presence of labor unions to lead to higher or lower pay for worker-
members? Would you expect a higher or lower quantity of workers hired by those employers? 
Explain briefly. 

Solution: Labor unions raise the price of employment through their bargaining techniques, and consequently 
reduce the quantity of workers, as employers must make payroll stretch further. 

15. What are the main causes for the recent trends in union membership rates in the United 
States? Why are union rates lower in the United States than in many other developed 
countries? 

Solution: Union membership rates have been trending downward in recent years, partially due to the 
popularity of Right-to-Work laws and less government support for unions than exists in other 
countries. 

16. Describe how the earnings gap between men and women has evolved in recent decades. 

Solution: The earnings gap between men and women has generally decreased in recent years. 

17. Describe how the earnings gap between blacks and whites has evolved in recent decades. 

Solution: The earnings gap between blacks and whites has generally decreased in recent years. 

18. Does a gap between the average earnings of men and women, or between whites and blacks, 
prove that employers are discriminating in the labor market? Explain briefly. 

Solution: No. There are many reasons such a gap could exist, including differences in skills, education and the 
different types of jobs that attract different demographics. 

19. Will a free market tend to encourage or discourage discrimination? Explain briefly. 
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Solution: A free market tends to discourage discrimination because employers who arbitrarily exclude the 

most productive workers due to prejudice will not be as competitive as those that do not 
discriminate, and may ultimately be driven out of business by the competition as a result. 

20. What policies, when used together with antidiscrimination laws, might help to reduce the 
earnings gap between men and women or between white and black workers? 

Solution: Affirmative action or tax incentives for hiring blacks or women could have this effect. 

21. Describe how affirmative action is applied in the labor market. 

Solution: Affirmative action states that, if an employer is faced with a choice between two candidates of equal 
qualifications, the employer must select the one from the minority group. 

22. Have levels of immigration to the United States been relatively high or low in recent years? 
Explain. 

Solution: Immigration in the United States has declined slightly in recent years, due to decreased economic 
opportunities resulting from the Great Recession. 

23. How would you expect immigration by primarily low-skill workers to affect American low-
skilled workers? 

Solution: An increase in low-skilled immigrants shifts the supply of low-skilled workers to the right, 
decreasing wages and increasing the equilibrium quantity of low skilled workers. If the minimum 
wage prevents wages from dropping, unemployment will result. 

24. What factors can explain the relatively small effect of low-skilled immigration on the wages 
of low-skilled workers? 

Solution: Minimum wage laws prevent wages of low-skilled workers from falling below a certain level. 
Additionally, immigrants and natives often do not compete for the same types of jobs. For example, 
a large population of low-skilled immigrants may increase the demand for native speakers of English, 
which benefits low-skilled natives. 

Critical Thinking Questions 

25. Are unions and technological improvements complementary? Why or why not? 

Solution: They are not complementary, but rather substitutes. Technological improvements allow employers 
to substitute capital for labor, weakening the unions’ bargaining position. 

26. Will union membership continue to decline? Why or why not? 

Solution: As more states pass Right to Work Laws and technology continues to improve, union membership 
will likely continue to decline. 

27. If it is not profitable to discriminate, why does discrimination persist? 

Solution: Some people are willing to put prejudice over profit, and some customer bases will support a 
business that discriminates over one that does not based on their own prejudices. 



OpenStax Principles of Economics 
 

120 
 

28. If a company has discriminated against minorities in the past, should it be required to give 
priority to minority applicants today? Why or why not? 

Solution: This is a normative question and the student will have to provide his or her own opinion. 

29. If the United States allows a greater quantity of highly skilled workers, what will be the 
impact on the average wages of highly skilled employees? 

Solution: The average wage will decline as a greater supply of workers shifts the supply curve to the right. 

30. If all countries eliminated all barriers to immigration, would global economic growth 
increase? Why or why not? 

Solution: Economists are not in general agreement on this question, so the student will have to give their own 
opinion. 
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CHAPTER 16: INFORMATION, RISK, AND 
INSURANCE 

Self-Check Questions 

1. For each of the following purchases, say whether you would expect the degree of imperfect 
information to be relatively high or relatively low: 

a. Buying apples at a roadside stand 
b. Buying dinner at the neighborhood restaurant around the corner 
c. Buying a used laptop computer at a garage sale 
d. Ordering flowers over the Internet for your friend in a different city 

Solution:  
a. Imperfect information is relatively low; after all, you can see the apples. 
b. Imperfect information is relatively low. The neighborhood restaurant probably has a certain 

local reputation. 
c. Imperfect information is relatively high. How can you tell whether the computer is really in 

good working order? Why are they selling it? 
d. Imperfect information is relatively high. What do those flowers really look like? 

2. Why is there asymmetric information in the labor market? What signals can an employer 
look for that might indicate the traits they are seeking in a new employee? 

Solution: Asymmetric information often exists in the labor market because employers cannot observe many 
key employee attributes until after the person is hired. Employees, however, know whether they are 
energetic or detailed-oriented. Employers, therefore, often seek schools to pre-screen candidates. 
Employers may not even interview a candidate unless he has a degree and often a degree from a 
particular school. Employers may also view awards, a high grade point average, and other accolades 
as a signal of hard work, perseverance, and ability. Finally, employers seek references for insights into 
key attributes such as energy level, work ethic, and so on. 

3. Why is it difficult to measure health outcomes? 

Solution: It is almost impossible to distinguish whether a health outcome such as life expectancy was the 
result of personal preferences that might affect health and longevity, such as diet, exercise, certain 
risky behavior, and consumption of certain items like tobacco, or the result of expenditures on health 
care (for example, annual check-ups). 

Review Questions 

4. Why might it be difficult for a buyer and seller to agree on a price when imperfect 
information exists? 

Solution: If the buyer and seller have different assessments of the quality of a good, or the costs that went 
into producing it, it can be difficult for them to agree on a price. 

5. WA lemon is a good that is of very low quality, but whose quality cannot be verified until 
after purchase. What do economists (and used-car dealers) mean by a “lemon”? 

Solution: A lemon is a good that is of very low quality, but whose quality cannot be verified until after 
purchase. 
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6. What are some of the ways a seller of goods might reassure a possible buyer who is faced 
with imperfect information? 

Solution: Offering warrantees or a period of time in which to return the product for a full refund might 
correct for the buyer’s lack of information. 

7. What are some of the ways a seller of labor (that is, someone looking for a job) might 
reassure a possible employer who is faced with imperfect information? 

Solution: The worker may offer to work for a trial period for little or no wages so that the employer can 
verify his value before signing a long-term contract. 

8. What are some of the ways that someone looking for a loan might reassure a bank that is 
faced with imperfect information about whether the loan will be repaid? 

Solution: People looking for loans typically have to show evidence of a steady income or the possession of 
collateral, such as a property owned, so that the bank can be assured of collecting on its loan. 

9. What is an insurance premium? 

Solution: An insurance premium is a monthly rate policy holders pay in order to maintain insurance coverage. 

10. In an insurance system, would you expect each person to receive in benefits pretty much 
what they pay in premiums? Or is it just that the average benefits paid will equal the average 
premiums paid? 

Solution: Some people will receive more benefits than they pay in premiums, while some will receive less, 
with the long run payments and benefits averaging out in the aggregate. 

11. What is an actuarially fair insurance policy? 

Solution: An actuarially fair policy is one in which the average benefits paid out equal the average cost to the 
policy holder. 

12. What is the problem of moral hazard? 

Solution: Moral hazard is the observation that people behave in more risky ways when the cost of risky 
behavior is decreased. 

13. How can moral hazard lead to insurance being more costly than was expected? 

Solution: When people are insured, they engage in more risky behavior, leading to higher costs for the insurer 
and thus higher premiums for the policy holder. 

14. Define deductibles, copayments, and coinsurance. 

Solution: A deductible is the cost of a service below which the insurance policy will not pay out any benefits. 
Copayments are fees that the policy holder must pay when making a claim, and coinsurance is like a 
copayment, but measured in terms of percentages rather than as a flat rate. 

15. How can deductibles, copayments, and coinsurance reduce moral hazard? 
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Solution: Since the policy holder still incurs a cost for his risky behavior, he will be less inclined to engage in 

it. 

16. What is the key difference between a fee-for-service healthcare system and a system based 
on health maintenance organizations? 

Solution: Fee-for-service health care charges the patient for every service performed, whereas health 
maintenance organizations charge a flat rate to cover all services. 

17. How might adverse selection make it difficult for an insurance market to operate? 

Solution: Typically, those most inclined to buy insurance are the ones most likely to make expensive claims, 
which drives up the cost of insurance for healthy people who may then decide to do without. 

18. What are some of the metrics used to measure health outcomes? 

Solution: Life expectancy, blood pressure, cholesterol, BMI, recovery rates and any number of other health 
related metrics. 

Critical Thinking Questions 

19. You are on the board of directors of a private high school, which is hiring new tenth-grade 
science teachers. As you think about hiring someone for a job, what are some mechanisms 
you might use to overcome the problem of imperfect information? 

Solution: You might test out all applicants in sample classrooms to see how they perform before making a 
decision on whom to hire. 

20. A website offers a place for people to buy and sell emeralds, but information about emeralds 
can be quite imperfect. The website then enacts a rule that all sellers in the market must pay 
for two independent examinations of their emerald, which are available to the customer for 
inspection. 

a. How would you expect this improved information to affect demand for emeralds on 
this website? 

b. How would you expect this improved information to affect the quantity of high-
quality emeralds sold on the website? 

Solution:  
g. This would increase demand, because customers would be sure of getting a quality product. 
h. More high-quality emeralds should be sold, because sellers can command a higher price 

when buyers are certain that the good is of high quality 

21. How do you think the problem of moral hazard might have affected the safety of sports such 
as football and boxing when safety regulations started requiring that players wear more 
padding? 

Solution: Players who wear more padding feel less vulnerable to injury, and so are willing to engage in more 
dangerous behavior. For example, without boxing gloves, it is too painful to risk hitting an opponent 
in the face due to the hardness of the skull. With boxing gloves, this is not an issue, so there are more 
head injuries in boxing today. 

22. To what sorts of customers would an insurance company offer a policy with a high copay? 
What about a high premium with a lower copay? 
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Solution: A high copay customer might be one who visits the doctor frequently, but for only minor ailments, 
whereas a high premium customer would be one who is at risk for more serious health issues. 

Problems 

23. Using the scenario in Critical Thinking Exercise 16.20, sketch the effects in part (a) and (b) 
on a single supply and demand diagram. What prediction would you make about how the 
improved information alters the equilibrium quantity and price? 

Solution: Demand should increase due to improved expectations about quality, supply should also increase 
due to the higher prices that the product can command, so the quantity of emeralds sold should 
increase as well. 

24. Imagine that 50-year-old men can be divided into two groups: those who have a family 
history of cancer and those who do not. For the purposes of this example, say that 20% of a 
group of 1,000 men have a family history of cancer, and these men have one chance in 50 of 
dying in the next year, while the other 80% of men have one chance in 200 of dying in the 
next year. The insurance company is selling a policy that will pay $100,000 to the estate of 
anyone who dies in the next year. 

a. If the insurance company were selling life insurance separately to each group, what 
would be the actuarially fair premium for each group? 

b. If an insurance company were offering life insurance to the entire group, but could 
not find out about family cancer histories, what would be the actuarially fair 
premium for the group as a whole? 

c. What will happen to the insurance company if it tries to charge the actuarially fair 
premium to the group as a whole rather than to each group separately? 

Solution:   
a. For the high risk group, the premium would be the probability of dying 0.02 times the 

benefit payment $100,000 = $2,000. For the low risk group this would be 0.005 x $100,000 
= $500. 

b. We weight the premiums for the two groups by frequency in the population and add the 
results together. $2,000 x 0.2 + $500 x 0.8 = $800. 

c. The high risk group will recognize that they are getting a good deal, since $800 is less than 
their actuarially fair rate of $2,000, so they will enroll in high numbers. Meanwhile, the low 
risk group will be less likely to enroll, since the rate is higher than their actuarially fair rate of 
$500. This adverse selection problem will cause the insurance company to either lose money 
or have to raise rates still higher. 
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CHAPTER 17: FINANCIAL MARKETS 

Self-Check Questions 

1. Answer these three questions about early-stage corporate finance: 
a. Why do very small companies tend to raise money from private investors instead of 

through an IPO?  
b. Why do small, young companies as they grow often prefer an IPO to borrowing from 

a bank or issuing bonds?  
c. Who has better information about whether a small firm is likely to earn profits, a 

venture capitalist or a potential bondholder, and why?  

Solution:  
a. The management of small companies might rather do an IPO right away. But until they get 

the company up and running, no sensible person would pay very much for the stock. 
b. A small company may be earning few or zero profits, and its owners want to reinvest their 

earnings in the future growth of the company. If this company issues bonds or borrows 
money, it is obligated to make interest payments, which can eat up the company’s cash. But 
if the company issues stock, it is not obligated to make payments to anyone (although it may 
choose to pay dividends). 

c. Venture capitalists are private investors who can keep close tabs on the management and 
strategy of the company—and thus reduce the problems of imperfect information about 
whether the firm is being well run. Venture capitalists often own a substantial portion of the 
firm and have much better information than a typical shareholder would. 
 

2. From a firm’s point of view, how is a bond similar to a bank loan? How are they different?   

Solution: From a firm’s point of view, a bond is very similar to a bank loan. Both are ways of borrowing 
money. Both require paying interest. The major difference is who must be persuaded to lend money: 
a bank loan requires persuading the bank, while issuing bonds requires persuading a number of 
separate bondholders. Since a bank often knows a great deal about a firm (especially if the firm has 
its accounts with that bank), bank loans are more common where imperfect information would 
otherwise be a problem. 

3. Calculate the equity each of these people has in his or her home: 
a. Fred just bought a house for $200,000 by putting 10% as a down payment and 

borrowing the rest from the bank.  
b. Freda bought a house for $150,000 in cash, but if she were to sell it now, it would sell 

for $250,000.  
c. Frank bought a house for $100,000. He put 20% down and borrowed the rest from the 

bank. However, the value of the house has now increased to $160,000 and he has paid 
off $20,000 of the bank loan.  

Solution:  
i. Remember, equity is the market value of the house minus what is still owed to the bank. 

Thus: the value of the house is $200,000, Fred owes $180,000 to the bank, and his equity is 
$20,000. 

ii. The value of Freda’s house is $250,000. It doesn’t matter what price she bought it for. She 
owes zero to the bank, so her equity is the whole $250,000.  

iii. The value of Frank’s house is $160,000. He owes $60,000 to the bank (the original $80,000 
minus the $20,000 he has paid off the loan). His equity is $100,000. 
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4. Which has a higher average return over time: stocks, bonds, or a savings account? Explain 
your answer. 

Solution: Over a sustained period of time, stocks have an average return higher than bonds, and bonds have 
an average return higher than a savings account.  This is because in any given year the value of a 
savings account changes very little.  In contrast, stock values can grow or decline by a very large 
amount (e.g., the S&P 500 increased 26% in 2009 after declining 37% in 2008.  The value of a bond, 
which depends largely on interest rate fluctuations, varies far less than a stock, but more than a 
savings account. 

5. Investors sometimes fear that a high-risk investment is especially likely to have low returns. 
Is this fear true? Does a high risk mean the return must be low? 

Solution: When people believe that a high-risk investment must have a low return, they are getting confused 
between what risk and return mean. Yes, a high-risk investment might have a low return, but it might 
also have a high return. Risk refers to the fact that a wide range of outcomes is possible. However, a 
high-risk investment must, on average, expect a relatively high return or else no one would be willing 
to take the risk. Thus, it is quite possible—even likely—for an investment to have high risk and high 
return. Indeed, the reason that an investment has a high expected return is that it also has a high risk. 

6. What is the total amount of interest collected from a $5,000 loan after 3 years with a simple 
interest rate of 6 %? 

Solution:  
Principal + (principal x rate x time)   
$5000 + ($5000 x .06 x 3) =$5,900 

7. If your receive $500 in simple interest on a loan that you made for $10,000 for 5 years, what 
was the interest rate you charged? 

Solution:  
Principal + (principal x rate x time)  
Interest = Principal x rate x time 
$500 = $10,000 x rate x 5 years 
$500 = $50,000 x rate 
$500/$50,000 = rate 
Rate = 1% 
$1000 + $1000 x 0.01 

8. You open a 5-year  CD for $1,000 that pays 2 % interest compounded annually. What is the 
value of that CD at the end of the 5 years? 

Solution: Principal (1 + interest rate)time = $1,000(1+.02)5 =$1,104.08 

Review Questions 

9. What are the most common ways for start-up firms to raise financial capital? 

Solution: Startup firms often approach investors known as venture capitalists to provide them with the 
money they need in exchange for a share in the company. 



OpenStax College Principles of Economics 
 
10. Why can firms not just use their own profits for financial capital, with no need for outside 

investors? 

Solution: Some of the firms’ profits have to be paid out to stockholders as dividends, n order to signal that 
the firm is healthy and growing and thus attract more investment in the future. 

11. Why are banks more willing to lend to well-established firms? 

Solution: Because well-established firms have a proven record of being able to generate revenue, and are thus 
less risky for banks to lend to. 

12. What is a bond?  

Solution: A bond is a type of investment which guarantees a particular sum of money to be repaid at a 
specified time in the future. 

13. What does a share of stock represent? 

Solution: A share of stock represents partial ownership in a company. 

14. When do firms receive money from the sale of stock in their firm, and when do they not 
receive money? 

Solution: A firm only receives money from the sale of its stock when it sells directly to investors, as in the 
initial public offering. 

15. What is a dividend? 

Solution: A dividend is a payment made by firms to stockholders as a way of signaling healthy profits and to 
encourage further investment. 

16. What is a capital gain? 

Solution: A capital gain is income resulting from the sale of an asset, such as a stock or bond. 

17. What’s the difference between a private company and a public company? 

Solution: A public company offers up shares of stock for public sale, whereas in a private company, 
ownership is retained by a select few. 

18. How do the shareholders who own a company choose the actual managers of the company? 

Solution: Decisions such as these are sometimes made by votes taken at shareholders meetings. 

19. Why are banks called “financial intermediaries”? 

Solution: Banks transfer money from lenders, who make deposits, to borrowers, who take out loans, serving 
as the middleman for such transactions. 

20. Name several different kinds of bank account. How are they different? 
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Solution: Savings accounts earn interest while checking accounts are used for speedy withdrawals and 
typically do not earn interest. 

21. Why are bonds somewhat risky to buy, even though they make predetermined payments 
based on a fixed rate of interest? 

Solution: If the company issuing the bond goes bankrupt before the bond matures, investors may lose out on 
the money owed them. 

22. Why should a financial investor care about diversification? 

Solution: No investment is completely safe. Diversification insures that if one investment earns a less than 
average return, another may earn a more than average return, so diversification reduces risk.  If one 
investment goes horribly wrong, the investor will have others to fall back on. 

23. What is a mutual fund? 

Solution: A mutual fund invests in a wide variety of stocks and bonds, offering investors a diversified 
portfolio in a single investment. 

24. What is an index fund? 

Solution: An index fund invests in all the major firms in a particular market, for example, gold or silver. 

25. How is buying a house to live in a type of financial investment? 

Solution: A house is an asset whose value will change over time, and which can be sold at a later date, so a 
house is a type of financial investment, even though it also satisfies the consumption need of shelter. 

26. Why is it hard to forecast future movements in stock prices? 

Solution: Stock prices depend on the actions of a large number of individuals, each acting on their own 
information. Additionally, stock prices are often affected by sudden events that cannot be known 
ahead of time. If they could be known, the stock price would already reflect them in the present. 

27. What are the two key choices U.S. citizens need to make that determines their relative 
wealth? 

Solution: The choice to become well-educated, and the choice to start saving money early in life. 

28. Is investing in housing always a very safe investment? 

Solution: No. As we saw in 2008, housing prices can drop dramatically if they have been overly inflated in the 
past. 

Critical Thinking Questions 

29. If you owned a small firm that had become somewhat established, but you needed a surge of 
financial capital to carry out a major expansion, would you prefer to raise the funds through 
borrowing or by issuing stock? Explain why or why not. 
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Solution: You might prefer to borrow the money in order to retain ownership of the company, provided you 

were sufficiently established to secure a large loan from the bank. 

30. Explain how a company can fail when the safeguards that should be in place fail. 

Solution: A lack of oversight by shareholders and the board of directors can cause companies to embrace 
short-term gains without considering long-term risks, and his can lead companies to fail. 

31. What are some reasons why the investment strategy of a 30-year-old might differ from the 
investment strategy of a 65-year-old? 

Solution: A thirty year-year-old might invest more heavily in long term assets like bonds, whereas a 65-year-
old does not have the luxury of waiting for these to mature. Also, older investors tend to be retired 
and living on a fixed income, so they cannot afford to take risks that might impact their standard of 
living in real time. 

32. Explain why a financial investor in stocks can’t earn high capital gains simply by buying 
companies with a demonstrated record of high profits. 

Solution: Companies with demonstrated records of high profits attract a large number of investors, who drive 
the price of the stock up to the point where a high return on investment is no longer guaranteed. 

33. Explain what happens in an economy when the financial markets limit access to capital. 
How does this affect economic growth and employment? 

Solution: Less access to capital makes it harder to start or expand businesses, so both economic growth and 
employment will suffer in such a situation. 

34. You and your friend have opened an account on E-Trade and have each decided to select 
five similar companies in which to invest.  You are diligent in monitoring your selections, 
tracking prices, current events, and actions taken by the company. Your friend hangs out at 
the gym and doesn’t seem to have a care in the world.  Explain what might be the 
performance for each of your portfolios at the end of the year. 

Solution: You would hope that your portfolio would do better than your friend’s, as you try to take into 
account those factors that affect stock prices. However, nothing is guaranteed in the stock market. 

35. How do bank failures cause the economy to go into recession? 

Solution: Bank failures often cost depositors large sums of savings, reducing the amount of money they have 
to spend and negatively affecting aggregate demand. 

Problems 

36. The Darkroom Windowshade Company has 100,000 shares of stock outstanding. The 
investors in the firm own the following numbers of shares: investor 1 has 20,000 shares; 
investor 2 has 18,000 shares; investor 3 has 15,000 shares; investor 4 has 10,000 shares; 
investor 5 has 7,000 shares; and investors 6 through 11 have 5,000 shares each. What is the 
minimum number of investors it would take to vote to change the top management of the 
company? If investors 1 and 2 agree to vote together, can they be certain of always getting 
their way in how the company will be run? 
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Solution: The minimum number would be three, since the top two investors do not own a majority of shares. 
If the other investors banded together, investors 1 and 2 would not always get their way. 

37. Imagine that a $10,000 ten-year bond was issued at an interest rate of 6%. You are thinking 
about buying this bond one year before the end of the ten years, but interest rates are now 
9%. 

a. Given the change in interest rates, would you expect to pay more or less than $10,000 
for the bond? 

b. Calculate what you would actually be willing to pay for this bond. 

Solution:  
i. Since interest rates have fallen, you should be willing to buy the bond only if you can get it 

for less than the $10,000 face value. 
ii. Since you can earn 9% interest by investing your money elsewhere, you should not be willing 

to pay more than $10,000/1.09 = $9174.31 for the bond. 
 

38. Suppose Ford Motor Company issues a five year bond with a face value of $5,000 that pays 
an annual coupon payment of $150. 

a. What is the interest rate the Ford is paying on the borrowed funds? 
b. Suppose the market interest rate rises from 3% to 4% a year after Ford issues the 

bonds.  Will the value of the bond increase or decrease? 
 

Solution:  
i. The bond pays an annual interest rate of 15%. $150/($5000/5) x 100. 
ii. The value of the bond will have decreased because of the opportunity cost of foregoing 

other investments with higher interest rates. 
 
39. How much money do you have to put into a bank account that pays 10% interest 

compounded annually to have $10,000 in ten years? 

Solution: $10,000/1.1^10 = $3855.43 

40. Many retirement funds charge an administrative fee equal to 0.25% on managed assets.  
Suppose that Alexx and Spenser each invest $5,000 in the same stock this year.  Alexx invests 
directly and earns 5% a year.  Spenser uses a retirement fund and earns 4.75%.  After 30 
years, how much more will Alexx have than Spenser? 

Solution: $5,000 x 1.05^30) - ($5,000 x 1.045^30) = $2883.12 
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CHAPTER 18: PUBLIC CHOICE 

Self-Check Questions 

1. Based on the theory of rational ignorance, what should we expect to happen to voter turnout 
as the Internet makes information easier to obtain? 

Solution: All other things being equal, voter turnout should increase as the cost of casting an informed vote 
decreases. 

2. What is the cost of voting in an election? 

Solution: The cost in time of voting, transportation costs to and from the polling place, and any additional 
time and effort spent becoming informed about the candidates. 

3. What is the main factor preventing a large community from influencing policy in the same 
way as a special-interest group? 

Solution: The costs of organization and the small benefit to the individual. 

4. Why might legislators vote to impose a tariff on Egyptian cotton, when consumers in their 
districts would benefit from its availability? 

Solution: Domestic cotton producers would lobby heavily to protect themselves from the competition, 
whereas the consumers have little incentive to organize. 

5. True or false: Majority rule can fail to produce a single preferred outcome when there are 
more than two choices.  
 

Solution: True. This is exactly what occurs in a voting cycle. That is, the majority can prefer policy A to policy 
B, policy B to policy C, but also prefer policy C to policy A. Then, the majority will never reach a 
conclusive outcome. 

 
6. Anastasia, Emma, and Greta are deciding what to do on a weekend getaway. They each 

suggest a first choice and then vote on the options. Their first choice, second choice, and 
third choice preferences are as shown in the following table. Explain why they will have a 
hard time reaching a decision.  Does the group prefer mountain biking to canoeing? What 
about canoeing compared to the beach? What about the beach compared to the original 
choice of mountain biking? 

 

 First Choice Second Choice Third Choice 

Anastasia Beach Mountain Biking Canoeing 

Emma Mountain Biking Canoeing Beach 

Greta Canoeing Beach Mountain Biking 

Solution: The problem is an example of a voting cycle. The group will vote for mountain biking over 
canoeing by 2-1. It will vote for canoeing over the beach by 2-1. If mountain biking is preferred to 
canoeing and canoeing is preferred to the beach, it might seem that it must be true that mountain 
biking is the favorite. But in a vote of the beach versus mountain biking, the beach wins by a 2-1 
vote. When a voting cycle occurs, choosing a single favorite that is always preferred by a majority 
becomes impossible. 
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7. Suppose an election is being held for Soft Drink Commissioner. The field consists of one 
candidate from the Pepsi party and four from the Coca-Cola party. This would seem to 
indicate a strong preference for Coca-Cola among the voting population, but the Pepsi 
candidate ends up winning in a landslide. Why does this happen? 

Solution: The four Coca-Cola candidates compete with each other for Coca-Cola voters, whereas everyone 
who prefers Pepsi had only one candidate to vote for. Thus the will of the majority is not satisfied. 

Review Questions 

8. How does rational ignorance discourage voting? 

Solution: The benefit an individual receives from casting an informed vote is often outweighed by the costs 
of gathering the necessary information. 

9. How can a small special-interest group win in a situation of majority voting when the 
benefits it seeks flow only to a small group? 

Solution: Since the benefits to the group are concentrated among a few, members of the group have a strong 
incentive to lobby on their own behalf. Since the costs are spread out over a large population, there is 
little incentive for individuals to expend much effort opposing the special-interest policy. 

10. How can pork-barrel spending occur in a situation of majority voting when it benefits only a 
small group? 

Solution: Legislators who attach pork-barrel spending to bills do so in order to please important 
constituencies in their home district, so that they can win reelection. Those that pay the price for the 
spending are either not eligible to vote in that district, or will be affected in such a small way as to be 
barely noticeable. 

11. Why do legislators vote for spending projects in districts that are not their own? 

Solution: In order to gather the votes needed to pass their own pork-barrel projects, legislators are often 
willing to vote for others outside their district in a form of reciprocal exchange. 

12. Why does a voting cycle make it impossible to decide on a majority-approved choice? 

Solution: A voting cycle occurs when people’s preferences are ordered in such a way that no one option is 
preferred by a majority of the group. 

13. How does a government agency raise revenue differently from a private company, and how 
does that affect the way government decisions are made, compared to business decisions? 

Solution: Government raises revenue through taxation, which citizens must pay or else face legal 
consequences. Businesses must sell goods and services to voluntary consumers. Therefore, a business 
has to consider how its decisions will affect customer satisfaction, whereas a government knows it 
can always raise more revenue through the tax system. 
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Critical Thinking Questions 

14. What are some reasons people might find acquiring information about politics and voting 
rational, in contrast to rational ignorance theory? 

Solution: From a utility standpoint, an individual may simply gain pleasure from learning about politics or a 
sense of civic pride from voting. If these benefits exceed the costs, then voting would be rational. 

15. What are some possible ways to encourage voter participation and overcome rational 
ignorance? 

Solution: Anything that reduces the cost of voting, such as greater access to absentee ballots or electronic 
voting will make people more likely to vote. 

16. Given that rational ignorance discourages some people from becoming informed about 
elections, is it necessarily a good idea to encourage greater voter turnout? Why or why not? 

Solution: Encouraging voter turnout will usually result in more votes being cast by people who are not 
necessarily very informed about the candidates. Whether or not this is desirable is largely a matter of 
opinion. 

17. When Microsoft was founded, the company devoted very few resources to lobbying 
activities. After a high-profile antitrust case against it, however, the company began to lobby 
heavily. Why does it make financial sense for companies to invest in lobbyists? 

Solution: If lobbying can protect the company’s profits from harmful regulation, or else convince lawmakers 
to pass regulations that benefit the company, it is often smart business to employ lobbyists. 

18. Special interest groups are often made up of representatives of competing firms. Why are 
competitors sometimes willing to cooperate in order to form lobbying associations? 

Solution: Competitors don’t mind cooperating if they can protect their industry and its profits, particularly 
when this means setting up barriers to entry that prevent new firms from entering the market and 
competing more vigorously. 

19. Special interests do not oppose regulations in all cases. The Marketplace Fairness Act of 
2013 would require online merchants to collect sales taxes from their customers in other 
states. Why might a large online retailer like Amazon.com support such a measure? 

Solution: Amazon.com has the resources o easily weather such a regulation, but a new startup may not. By 
supporting laws like this, incumbents protect themselves from potential competition from new firms. 

20. To ensure safety and efficacy, the Food and Drug Administration regulates the medicines 
that are allowed to be sold in the United States. Sometimes this means a drug must be tested 
for years before it is allowed to reach the market. The winners in this system are easily 
identifiable as those who are protected from unsafe drugs that might otherwise harm them. 
Who are the more anonymous losers who suffer from strict medical regulations? 

Solution: If a drug is safe and useful, but must spend years being approved by the FDA before it can be sold, 
those who require the medicine immediately lose out from being unable to purchase it during the 
approval process. 
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21. How is it possible to bear a cost without realizing it? What are some examples of policies 
that affect people in ways they may not even be aware of? 

Solution: Costs are often hidden because we don’t see how things might have been otherwise. For example, a 
regulation that protects a special interest group from competition may result in prices remaining high 
when they might otherwise have dropped. The consumers themselves would not be aware of the 
alternative possibility, and would not notice the cost that they bear. 

22. Is pork-barrel spending always a bad thing? Can you think of some examples of pork-barrel 
projects, perhaps from your own district, that have had positive results? 

Solution: Pork -barrel spending can be good for certain groups and individuals to whom the money flows, 
and can have positive effects on a community, such as the construction of a bridge on a public park. 

23. The United States currently uses a voting system called “first past the post” in elections, 
meaning that the candidate with the most votes wins. What are some of the problems with a 
“first past the post” system? 

Solution: The problem with a “first past the post” system is that the candidate who gets the most votes may 
not best represent the desires of the people. For example, suppose Candidate A gets 45% of the vote, 
Candidate B gets 30% and Candidate C gets 25%. Candidate A will be elected, even if Candidates B 
and C had very similar campaign platforms to one another, representing a total of 55% of the 
population. This is known as the third party “spoiler effect” and has been thought to affect many 
important elections. 

24. What are some alternatives to a “first past the post” system that might reduce the problem of 
voting cycles? 

Solution: Some countries employ a system in which voters are allowed to specify an order of preferences, 
such that if their most preferred candidate does very poorly, their votes will spill over onto their 
second most preferred candidate. This continues until only two candidates are left and one has a 
majority of the vote. 

25. AT&T spent some $10 million dollars lobbying Congress to block entry of competitors into 
the telephone market in 1978. Why do you think it efforts failed? 

Solution: There are some things even lobbyists can’t accomplish. Antitrust laws and the rapid expansion of 
telephone markets made overt protectionism politically difficult. 

26. Occupy Wall Street was a national (and later global) organized protest against the greed, 
bank profits, and financial corruption that led to the 2008–2009 recession. The group 
popularized slogans like “We are the 99%,” meaning it represented the majority against the 
wealth of the top 1%. Does the fact that the protests had little to no effect on legislative 
changes support or contradict the chapter? 

Solution: It supports this chapter, because the concentrated benefits of policies favoring the “1%” incentivize 
the spending of millions on professional lobbyists, who have an advantage over a disorganized group 
of protestors without unified policy agenda. 
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Problems 

27. Say that the government is considering a ban on smoking in restaurants in Tobaccoville. 
There are 1 million people living there, and each would benefit by $200 from this smoking 
ban. However, there are two large tobacco companies in Tobaccoville and the ban would 
cost them $5 million each. What are the total costs and benefits of this proposed policy? Do 
you think it will be passed? 

Solution: The total costs would be $5 million x 2 = $10 million, while the total benefits would be $200 x 1 
million = $200 million. Still, since the tobacco companies are likely to spend millions lobbying against 
the ban, it is not probable that it will pass. 
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CHAPTER 19: THE MACROECONOMIC 
PERSPECTIVE 

Self-Check Questions 

1. Country A has export sales of $20 billion, government purchases of $1,000 billion, business 
investment is $50 billion, imports are $40 billion, and consumption spending is $2,000 billion. 
What is the dollar value of GDP? 

Solution: GDP is C + I + G + (X–M). GDP= $2,000 billion + $50 billion + $1,000 billion + ($20 billion – 
$40 billion)=$3,030 

2. Which of the following are included in GDP, and which are not?  
a. The cost of hospital stays 
b. The rise in life expectancy over time 
c. Child care provided by a licensed day care center 
d. Child care provided by a grandmother 
e. The sale of a used car 
f. The sale of a new car 
g. The greater variety of cheese available in supermarkets 
h. The iron that goes into the steel that goes into a refrigerator bought by a consumer.  

Solution  
a. Hospital stays are part of GDP.  
b. Changes in life expectancy are not market transactions and not part of GDP.  
c. Child care that is paid for is part of GDP.  
d. If Grandma gets paid, it is part of GDP, otherwise not.  
e. A used car is not produced this year, so it is not part of GDP.  
f. A new car is part of GDP.  
g. Variety does not count in GDP, where the cheese could all be cheddar.  
h. The iron definitely gets counted in GDP, but the trick is to avoid counting it more than 

once, so it is usually counted just in the purchase price of the car to avoid double counting. 

3. Using data from the following table (shown previously in this chapter), how much of the 
nominal GDP growth from 1980 to 1990 was real GDP and how much was inflation? 

Year Nominal GDP (billions of dollars) GDP Deflator (2005 = 100) 

1960  543.3 19.0 

1965  743.7 20.3 

1970  1,075.9 24.88 

1975  1,688.9 34.1 

1980  2,862.5 48.33 

1985  4,346.7 62.33 

1990  5,979.6 72.77 

1995  7,664.0 81.7 

2000  10,289.7 89.0 

2005  13,095.4 100.0 

2010  14,958.3 110.0 
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Solution: From 1980 to 1990, nominal GDP grew by (5979.6 – 2862.5) / (2,862.5/100) =109%. Over the 

same period, prices increased by (72.7 – 48.3) / (48.3/100) = 50.5%. So about 46% of the growth 
(50.5/109) was inflation, and the remainder: 109% – 46% = 63% was growth in real GDP. 

4. Consider the figure below. If a recession is defined as a significant decline in national 
output, can you identify any post-1960 recessions in addition to the recession of 2007–2009? 
This requires a judgment call. 

 

Solution: Two other major recessions are visible in the figure as slight dips: those of 1973–1975, and 1981–
1982. Two other recessions appear in the figure as a flattening of the path of real GDP. These were 
in 1990–1991 and 2001. 

5. According to the following table from previously in the chapter, how often have recessions 
occurred since the end of World War II (1945)? 

Trough Peak Months of Contraction Months of Expansion 

December 1900 September 1902 18 21 

August 1904 May 1907 23 33 

June 1908 January 1910 13 19 

January 1912 January 1913 24 12 

December 1914 August 1918 23 44 

March 1919 January 1920 7 10 

July 1921 May 1923 18 22 

July 1924 October 1926 14 27 

November 1927 August 1929 23 21 

March 1933 May 1937 43 50 

June 1938 February 1945 13 80 

October 1945 November 1948 8 37 

October 1949 July 1953 11 45 

May 1954 August 1957 10 39 

April 1958 April 1960 8 24 

February 1961 December 1969 10 106 

November 1970 November 1973 11 36 

March 1975 January 1980 16 58 

July 1980 July 1981 6 12 

November 1982 July 1990 16 92 

March 2001 November 2001 8 120 

December 2007 June 2009 18 73 

Solution: 11 recessions in approximately 70 years averages about one recession every six years. 
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6. According to the previous table (in Exercise 19.5), how long has the average recession lasted 
since the end of World War II? 

Solution: Table 19_09 lists the “Months of Contraction” for each recession. Averaging these figures for the 
post-WWII recessions gives an average duration of 11 months, or slightly less than a year. 

7. According to the previous table (in Exercise 19.5), how long has the average expansion lasted 
since the end of World War II? 

Solution: Table 19_09 lists the “Months of Expansion”. Averaging these figures for the post-WWII 
expansions gives an average expansion of 60.5 months, or more than five years. 

8. Is it possible for GDP to rise while at the same time per capita GDP is falling? Is it possible 
for GDP to fall while per capita GDP is rising? 

Solution: Yes. The answer to both questions depends on whether GDP is growing faster or slower than 
population. If population grows faster than GDP, GDP increases, while GDP per capita decreases. 
If GDP falls, but population falls faster, then GDP decreases, while GDP per capita increases. 

9. The Central African Republic has a GDP of 1,107,689 million CFA francs and a population of 
4.862 million. The exchange rate is 284.681CFA francs per dollar. Calculate the GDP per 
capita of Central African Republic. 

Solution: Start with Central African Republic’s GDP measured in francs. Divide it by the exchange rate to 
convert to U.S. dollars, and then divide by population to obtain the per capita figure. That is, 
1,107,689 million francs / 284.681 francs per dollar / 4.862 million people = $800.28 GDP per 
capita. 

10. Explain briefly whether each of the following would cause GDP to overstate or understate 
the degree of change in the broad standard of living.  

a. The environment becomes dirtier. 
b. The crime rate declines.  
c. A greater variety of goods become available to consumers.  
d. Infant mortality declines. 

Solution  
a. A dirtier environment would reduce the broad standard of living, but not be counted in 

GDP, so a rise in GDP would overstate the standard of living.  
b. A lower crime rate would raise the broad standard of living, but not be counted directly in 

GDP, and so a rise in GDP would understate the standard of living.  
c. A greater variety of goods would raise the broad standard of living, but not be counted 

directly in GDP, and so a rise in GDP would understate the rise in the standard of living.  
d. A decline in infant mortality would raise the broad standard of living, but not be counted 

directly in GDP, and so a rise in GDP would understate the rise in the standard of living. 

Review Questions 
 
11. What are the main components of measuring GDP with what is demanded? 

Solution: Consumption, investment, government spending, and net exports 

12. What are the main components of measuring GDP with what is produced? 
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Solution: Durable goods, nondurable goods, services, structures, and the change in inventories 

13. Would you usually expect GDP as measured by what is demanded to be greater than GDP 
measured by what is supplied, or the reverse? 

Solution: These two measures should be the same, since every dollar that is spent is also someone’s income. 

14. Why must double counting be avoided when measuring GDP? 

Solution: Counting the same production twice will result in a reported GDP that is higher than the actual 
amount of production. This occurs if the manufacturing inputs are counted as well as the final 
product. For example, GDP counts sale of a hamburger sold at a restaurant, but not the sales of the 
bun, meat and ketchup sold to the restaurant because all those inputs are counted at the final point of 
purchase. 

15. What is the difference between a series of economic data over time measured in nominal 
terms versus the same data series over time measured in real terms? 

Solution: Data measured in real terms keep the value of the currency constant, so as to better reflect actual 
price changes. Nominal measure allows the value of the currency to fluctuate. 

16. How do you convert a series of nominal economic data over time to real terms? 

Solution: Select a base year and measure changes in the value of the currency with respect to that year. The 
base year will have a price level of 100, and each other year’s price level will be set accordingly. For 
example, if prices are 50% higher than in the base year, the price level will be 150.  In short, to 
convert from nominal to real terms, for each year, divide the nominal figure by the price level and 
multiply by 100. 

17. What are the typical patterns of GDP for a high-income economy like the United States in 
the long run and the short run? 

Solution: GDP tends to grow in short bursts punctuated by recessions in the short run, and grow at a slow, 
steady rate in the long run. 

18. What are the two main difficulties that arise in comparing the GDP of different countries? 

Solution: Converting for the different currencies used by the countries, and adjusting for differing costs of 
living. 

19. List some of the reasons why GDP should not be considered an effective measure of the 
standard of living in a country. 

Solution: GDP doesn’t measure things like disease rates, life expectancy, happiness, income inequality 
environmental degradation and any number of other aspects that contribute to the standard of living 

Critical Thinking Questions 

20. U.S. macroeconomic data are thought to be among the best in the world. Given what you 
learned in the Clear It Up titled “How do statisticians measure GDP?” about how the data 
are constructed, does this surprise you? Or does this simply reflect the complexity of a 
modern economy? 
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Solution: The macroeconomy is enormously complex, and even with all the countless data points collected on 
the U.S. economy, there are still many limits to what we can know. 

21. What does GDP not tell us about the economy? 

Solution: GDP as a static measure does not tell us about the pattern of economic growth, nor about how well 
each individual in the economy is doing, nor about the level of income inequality. 

22. Should people typically pay more attention to their real income or their nominal income? If 
you choose the latter, why would that make sense in today’s world? Would your answer be 
the same for the 1970s? 

Solution: Real income measures the actual purchasing power of money, so it is a more useful value to pay 
attention to. Nominal values are not problematic when inflation is low, but when it is high, like in the 
1970s, nominal values fail to reflect the true value of a dollar. 

23. Why do you suppose that U.S. GDP is so much higher today than 50 or 100 years ago? 

Solution: There are many reasons for this, including increased population and increases in technology that 
allow workers to be more productive. 

24. Why do you think that GDP does not grow at a steady rate, but rather speeds up and slows 
down? 

Solution: GDP growth can speed up following new innovations, such as the rapid growth we saw after the 
development of internet commerce, but these are inevitably followed by slowdowns or even 
recessions as investors change their attitudes. 

25. Cross country comparisons of GDP per capita typically use purchasing power parity 
equivalent exchange rates, which are a measure of the long run equilibrium value of an 
exchange rate. In fact, we used PPP equivalent exchange rates in this module. Why could 
using market exchange rates, which sometimes change dramatically in a short period of 
time, be misleading? 

Solution: Market exchange rats are subject to strong fluctuation, so depending on the time at which the 
comparison was made, you could come up with dramatically different levels of GDP that do not 
reflect the true economic well-being of the country. 

26. Why might per capita GDP be only an imperfect measure of a country’s standard of living? 

Solution: Per capita GDP tells us little about the variety and quality of goods and services available for 
purchase, and tells us nothing about other measures like infant mortality, life expectancy or 
happiness. 

27. How might a “Green” GDP be measured? 

Solution: Production of goods and services that is measured by GDP also generates pollution and other 
environmental damages.  Conceptually, we should deduct the costs of all environmental damages 
from the calculation of GDP to obtain a “Green” GDP.  In practice, it is difficult to measure those 
costs, so the easiest solution may be to deduct all expenditures for pollution control from GDP. 
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Problems 

28. Last year, a small nation with abundant forests cut down $200 worth of trees. $100 worth of 
trees was then turned into $150 worth of lumber. $100 worth of that lumber was used to 
produce $250 worth of bookshelves. Assuming the country produces no other outputs, and 
there are no other inputs used in the production of trees, lumber, and bookshelves, what is 
this nation's GDP? In other words, what is the value of the final goods produced including 
trees, lumber and bookshelves? 

Solution: $100 worth of trees + $50 worth of lumber + $250 worth of bookshelves = $400 of GDP. 

29. The “prime” interest rate is the rate that banks charge their best customers. Based on the 
nominal interest rates and inflation rates given in the following table, in which of the years 
given would it have been best to be a lender? Based on the nominal interest rates and 
inflation rates given in Table 19_07, in which of the years given would it have been best to be 
a borrower? 

 Prime Interest 
Rate 

Inflation 
Rate 

1970 7.9% 5.7% 

1974 10.8% 11.0% 

1978 9.1% 7.6% 

1981 18.9% 10.3% 

Solution: It would be best to lend money in 1981 when the real interest rate is 18.9% - 10.3% = 8.6%. It 
would be best to borrow money in 1974 when the real interest rate is 10.8% - 11.0% = -0.2% 

30. A mortgage loan is a loan that a person makes to purchase a house. The following table 
provides a list of the mortgage interest rate being charged for several different years and the 
rate of inflation for each of those years. In which years would it have been better to be a 
person borrowing money from a bank to buy a home? In which years would it have been 
better to be a bank lending money? 

Year Mortgage Interest 
Rate 

Inflation Rate 

1984 12.4% 4.3% 

1990 10% 5.4% 

2001 7.0% 2.8% 

 
Solution: It would be best to borrow money in 2001 when the real interest rate was 7.0% - 2.8% = 4.2%. It 

would be best to lend money in 1984 when the real interest rate was 12.4% - 4.3% = 8.1%. 

31. Ethiopia has a GDP of $8 billion (measured in U.S. dollars) and a population of 55 million. 
Costa Rica has a GDP of $9 billion (measured in U.S. dollars) and a population of 4 million. 
Calculate the per capita GDP for each country and identify which one is higher. 

Solution:  
Ethiopia: $8 billion/55 million = $145.45 per capita 
Costa Rica: $9 billion/4 million = $2,250 per capita 
Costa Rica’s per capita GDP is much higher than that of Ethiopia. 
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32. In 1980, Denmark had a GDP of $70 billion (measured in U.S. dollars) and a population of 5.1 

million. In 2000, Denmark had a GDP of $160 billion (measured in U.S. dollars) and a 
population of 5.3 million. By what percentage did Denmark’s GDP per capita rise between 
1980 and 2000? 

Solution: Per capita GDP in 1980 = $70 billion/5.1 million = S13,725.49 
Per capita GDP in 2000 = $160 billion/5.3 million = $30,188.68 
Percent change = ($30,188.68 - $13,725.49)/$13,725.49 x 100 = 120% 

 

33. The Czech Republic has a GDP of 1,800 billion koruny. The exchange rate is 20 koruny/U.S. 
dollar. The Czech population is 20 million. What is the GDP per capita of the Czech 
Republic expressed in U.S. dollars? 

Solution:  
Per capita GDP is 1,800 billion koruny / 20 million people = 90,000 koruny 
Given the exchange rate, per capita GDP in U.S. dollars is 90,000 koruny/20 koruny per dollar  
= $4500 per person 

  



OpenStax Principles of Economics 
 

144 
 

CHAPTER 20: ECONOMIC GROWTH 

Self-Check Questions 

1. Explain what the Industrial Revolution was and where did it begin?   

Solution: The Industrial Revolution refers to the widespread use of power-driven machinery and the 
economic and social changes that resulted in the first half of the 1800s. Ingenious machines—the 
steam engine, the power loom, and the steam locomotive—performed tasks that would have taken 
vast numbers of workers to do. The Industrial Revolution began in Great Britain, and soon spread to 
the United States, Germany, and other countries. 

2. Explain the difference between property rights and contractual rights. Why do they matter to 
economic growth? 

Solution : Property rights are the rights of individuals and firms to own property and use it as they see fit.  
Contractual rights then are based on property rights and they allow individuals to enter into 
agreements with others regarding the use of their property providing recourse through the legal 
system in the event of noncompliance.  Economic growth occurs when the standard of living 
increases in an economy, which occurs when jobs are being created and incomes are rising.  For this 
to happen societies must create a legal environment that gives individuals the ability to use their 
property to their fullest and highest use, including the right to trade or sell that property. Without a 
legal system that enforces contracts, people would not be likely to enter into contracts for current or 
future services because of the risk of non-payment. This would make it difficult to transact business 
and would slow economic growth. 

3. Are there other ways in which we can measure productivity besides the amount produced per 
hour of work? 

Solution : Yes. Since productivity is output per unit of input, we can measure productivity using GDP (output) 
per worker (input). 

4. Assume there are two countries: South Korea and the United States. South Korea grows at 
4% and the United States grows at 1%. For the sake of simplicity, assume they both start 
from the same fictional income level, $10,000. What will the incomes of the United States and 
South Korea be in 20 years? By how many multiples will each country’s income grow in 20 
years? 

Solution: In 20 years the United States will have an income of 10,000*(1+0.01)20= $12,201.90, and South 
Korea will have an income of 10,000*(1+0.04)20= $21,911.23. South Korea has grown by a multiple 
of 2.1 and the United States by a multiple of 1.2. 

5. What do the growth accounting studies conclude are the determinants of growth? Which is 
more important, the determinants or how they are combined? 

Solution: Capital deepening and technology are important. What seems to be more important is how they are 
combined. 

6. What policies can the government of a free-market economy implement to stimulate 
economic growth? 
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Solution: Government can contribute to economic growth by investing in human capital through the 

education system, building a strong physical infrastructure for transportation and commerce, 
increasing investment by lowering capital gains taxes, creating special economic zones that allow for 
reduced tariffs, and investing in research and development. 

7. List the areas where government policy can help economic growth. 

Solution : Public education, low investment taxes, funding for infrastructure projects, special economic zones 

8. Use an example to explain why after periods of rapid growth, a low-income country that has 
not caught up to a high-income country may feel poor. 

Solution : A good way to think about this is how a runner who has fallen behind in a race feels psychologically 
and physically as he catches up. Playing catch-up can be more taxing than maintaining one’s position 
at the head of the pack. 

9. Would the following events usually lead to capital deepening? Why or why not? 
a. A weak economy in which businesses become reluctant to make long-term 

investments in physical capital. 
b. A rise in international trade. 
c. A trend in which many more adults participate in continuing education courses 

through their employers and at colleges and universities. 

Solution : 

a. No. Capital deepening refers to an increase in the amount of capital per person in an 
economy. A decrease in investment by firms will actually cause the opposite of capital 
deepening (since the population will grow over time). 

b. There is no direct connection between and increase in international trade and capital 
deepening. One could imagine particular scenarios where trade could lead to capital 
deepening (for example, if international capital inflows which are the counterpart to 
increasing the trade deficit) lead to an increase in physical capital investment), but in general, 
no. 

c. Yes. Capital deepening refers to an increase in either physical capital or human capital per 
person. Continuing education or any time of lifelong learning adds to human capital and 
thus creates capital deepening. 

  
10. What are the “advantages of backwardness” for economic growth?  

Solution: The advantages of backwardness include faster growth rates because of the process of convergence, 
as well as the ability to adopt new technologies that were developed first in the “leader” countries. 
While being “backward” is not inherently a good thing, Gerschenkron stressed that there are certain 
advantages which aid countries trying to “catch up.” 

 

11. Would you expect capital deepening to result in diminished returns? Why or why not? Would 
you expect improvements in technology to result in diminished returns? Why or why not? 

Solution: Capital deepening, by definition, should lead to diminished returns because you're investing more 
and more but using the same methods of production, leading to the marginal productivity declining. 
This is shown on a production function as a movement along the curve. Improvements in 
technology should not lead to diminished returns because you are finding new and more efficient 
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ways of using the same amount of capital. This can be illustrated as a shift upward of the production 
function 

12. Why does productivity growth in high-income economies not slow down as it runs into 
diminishing returns from additional investments in physical capital and human capital? 
Does this show one area where the theory of diminishing returns fails to apply? Why or why 
not? 

Solution: Productivity growth from new advances in technology will not slow because the new methods of 
production will be adopted relatively quickly and easily, at very low marginal cost. Also, countries 
that are seeing technology growth usually have a vast and powerful set of institutions for training 
workers and building better machines, which allows the maximum amount of people to benefit from 
the new technology. These factors have the added effect of making additional technological advances 
even easier for these countries. 

Review Questions 

13. How did the Industrial Revolution increase the rate of economic growth and income levels 
in the United States? 

Solution: The advent of mass production allowed laborers a greater degree of specialization, which increased 
efficiency and the gains from trade. 

14. How much should a nation be concerned if its rate of economic growth is just 2% slower 
than other nations? 

Solution : Over the long run, a 2% difference in economic growth rates can be extremely significant, so the 
nation should be reasonably concerned about this. 

15. How is per capita GDP calculated differently from worker productivity? 

Solution : The amount a worker can produce and that worker’s income are not always exactly equal, so these 
numbers may differ. 

16. How do gains in worker productivity lead to gains in per capita GDP? 

Solution : As workers produce more, their wages will rise and they will have more disposable income for 
consumption, leading to a rise in GDP per capita. 

17. What is an aggregate production function?  

Solution : An aggregate production function describes the output of an entire economy based on various 
inputs such as capital, labor and technology. 

18. What is capital deepening? 

Solution: Capital deepening is when capital is increasing relative to the number of workers, which allows 
workers to become more productive. 

19. What do economists mean when they refer to improvements in technology? 
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Solution : New machines or techniques that improve the productivity of labor, or that can be substituted for 

labor 

20. For a high-income economy like the United States, what elements of the aggregate 
production function are most important in bringing about growth in per capita GDP? What 
about a middle-income country such as Brazil? A low-income country such as Niger? 

Solution : High-income countries generally benefit most from growth in human capital, whereas middle and 
lower income countries benefit more from physical capital, since a little mechanization can go a long 
way for countries that are still developing. 

21. List some arguments for and against the likelihood of convergence. 

Solution : Convergence is likely to happen because of the diminishing marginal returns of education. Enacting 
basic reforms can lead to huge bursts of growth for developing countries, but an already developed 
country will have picked the low-hanging fruit already, and have a more difficult time of achieving 
rapid growth. On the other hand, convergence has only been witnessed to a limited degree in the real 
world, and there is a case to be made that the factors that make a country poor or rich are more 
innate than simply a product of changes in public policy.  Additionally, continued technological 
innovations can prevent diminishing marginal returns from occurring which also prevents 
convergence from happening. 

Critical Thinking Questions 

22. Over the past 50 years, many countries have experienced an annual growth rate in per capita 
real GDP greater than of the U.S.  Some examples are China, Japan, South Korea and 
Taiwan. Does that mean the U.S. is regressing relative to other countries?  Does that mean 
these countries will eventually overtake the U.S. in terms of rate of growth of per capital real 
GDP?  Explain. 

Solution : Some models show that as a country industrializes, it experiences very high rates of growth that 
eventually flatten out. In all probability, these countries are simply catching up to the U.S. and will 
see their growth rates decline as they fully industrialize. 

23. This section has outlined the logic of how increased productivity is associated with 
increased wages. Detail a situation where this is not the case and explain why it is not. 

Solution : In cases where increased productivity reduces the skill required to perform a task, the market for 
workers in a particular industry can suddenly see a vast increase in supply, which leads to lower wages 
due to more competition. 

24. Change in labor productivity is one of the most watched international statistics of growth. 
Visit the St. Louis Federal reserve website and find the data section 
(http://research.stlouisfed.org). Find international comparisons of worker productivity 
(Growth Rate of Total Labor Productivity) and compare two countries in the recent past. 

Solution : Exercise left up to the student. 

25. Refer back to the Work It Out feature titled “Comparing the Economies of Two Countries” 
and examine the data for the two countries you chose. How are they similar? How are they 
different?   

Solution: Exercise left to the student. 
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26. Education seems to be important for human capital deepening. As people become better 
educated and more knowledgeable, are there limits to how much additional benefit more 
education can provide? Why or why not? 

Solution: In the short run there are certainly limits to the productivity gains made from education, but in the 
long run as human knowledge improves these limits may become less pronounced. 

27. Describe some of the political and social tradeoffs that might occur when a less developed 
country adopts a strategy to promote labor force participation and economic growth via 
investment in girls’ education. 

Solution : There could be many various ramifications depending on the situation, but for less developed 
countries one possibility is the difficulty in managing households and raising children in an 
environment where both sexes are working. There are also social norms and prejudice to be 
overcome that could make such a strategy less effective than it might otherwise be. 

28. Why is investing in girls’ education beneficial for growth? 

Solution: A more educated populace is more productive, meaning that they can produce more, earn more and 
consumer more, which are all good for growth.   There is no reason to expect that intelligence is 
found in men, but not women, so a nation that doesn’t educate women is foregoing half the 
intelligence in its population.  Additionally, there is some evidence that educating women has better 
outcomes for family health and education. 

29. How is the concept of technology as defined with the aggregate production function 
different from our everyday use of the word? 

Solution : Technology refers to any sort of process that improves productivity. It need not be mechanical or 
electronic to be considered technology. 

30. What sorts of policies can governments implement to encourage convergence?  

Solution: Developing countries should enact reforms that rapidly spur growth, such as better protections for 
private property and the transition from agriculture to industry. Developed nations can help by 
encouraging peaceful, non-corrupt institutions in other nations that can foster growth. 

31. As technological change makes us more sedentary and food costs increase, obesity is likely. 
What factors do you think may limit obesity? 

Solution: Increased education will limit obesity, as well as increased wealth that allows us to afford healthier 
food and more free time for physical activity. 

Problems 

32. An economy starts off with a per capita GDP of $5000. How large will the per capita GDP be 
if it grows at an annual rate of 2% for 20 years? 2% for 40 years? 4% for 40 years? 6% for 40 
years? 

Solution: 
 $5000 x 1.02^20 = $7429.74 

$5000 x 1.02^40 = $11,040.20 
$5000 x 1.06^40 = $51,428.59 



OpenStax College Principles of Economics 
 
33. An economy starts off with a per capita GDP of 12,000 euros. How large will the per capita 

GDP be if it grows at an annual rate of 3% for 10 years? 3% for 30 years? 6% for 30 years? 

Solution : 
12,000 x 1.03^10 = 16,127 euros 
12,000 x 1.03^30 = 29,127 euros 
12,000 x 1.06^30 = 68,922 euros 

34. Say that the average worker in Canada has a productivity level of $30 per hour while the 
average worker in the United Kingdom has a productivity level of $25 per hour (both 
measured in U.S. dollars). Over the next five years, say that worker productivity in Canada 
grows at 1% per year while worker productivity in the UK grows 3% per year. At that point, 
who will have the higher productivity level, and by how much? 

Solution: The Canadian worker’s productivity will be $30 x 1.01^5 = $31.53 per hour, and the UK worker’s 
productivity will be $25 x 1.03^5 = $28.98 per hour. 

35. Say that the average worker in the U.S. economy is eight times as productive as an average 
worker in Mexico. If the productivity of U.S. workers grows at 2% for 25 years and the 
productivity of Mexico’s workers grows at 6% for 25 years, which country will have higher 
worker productivity at that point? 

Solution : If M is the productivity of the Mexican worker initially, then at the end of 25 years the Mexican 
worker will have a productivity of M x 1.06^25 = 4.3M. 
The U.S. worker will have productivity of 8M x 1.02^25 = 13.1M. 
So U.S. worker productivity will be just over three times more than Mexican productivity at the end 
of 25 years. 
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CHAPTER 21: UNEMPLOYMENT 

Self-Check Questions 

1. Suppose the adult population over the age of 16 is 237.8 million and the labor force is 153.9 
million (of whom 139.1 million are employed). How many people are “not in the labor 
force?” What are the proportions of employed, unemployed and not in the labor force in the 
population? Hint: Proportions are percentages. 

Solution : The population is divided into those “in the labor force” and those “not in the labor force.” Thus, 
the number of adults not in the labor force is 237.8 – 153.9 = 83.9 million. Since the labor force is 
divided into employed persons and unemployed persons, the number of unemployed persons is 
153.9 – 139.1 = 14.8 million. Thus, the adult population has the following proportions: 
139.1/237.8 = 58.5% employed persons 
14.8/237.8 = 6.2% unemployed persons 
83.9/237.8 = 35.3% persons out of the labor force 

2. Using the above data, what is the unemployment rate? These data are U.S. statistics from 
2010. How does it compare to the 2012 unemployment rate computed earlier? 

Solution : The unemployment rate is defined as the number of unemployed persons as a percentage of the 
labor force or 14.8/153.9 = 9.6%. This is higher than the 2012 unemployment rate, computed earlier, 
of 8.1%. 

3. Over the long term, has the U.S. unemployment rate generally trended up, trended down, or 
remained at basically the same level? 

Solution : Over the long term, the U.S. unemployment rate has remained basically the same level. 

4. Whose unemployment rates are commonly higher in the U.S. economy:  
a. Whites or nonwhites?  
b. The young or the middle-aged?  
c. College graduates or high school graduates?  

Solution  
a. Nonwhites 
b. The Young 
c. High school graduates 

 
5. Beginning in the 1970s and continuing for three decades, women entered the U.S. labor force 

in a big way. If we assume that wages are sticky in a downward direction, but that around 
1970 the demand for labor equaled the supply of labor at the current wage rate, what do you 
imagine happened to the wage rate, employment, and unemployment as a result of increased 
labor force participation? 

Solution: Because of the influx of women into the labor market, the supply of labor shifts to the right. Since 
wages are sticky downward, the increased supply of labor causes an increase in people looking for 
jobs (Qs), but no change in the number of jobs available (Qe). As a result, unemployment increases 
by the amount of the increase in the labor supply. This can be seen in the following figure. 
Over time, as labor demand grows, the unemployment will decline and eventually wages will begin to 
increase again. But this increase in labor demand goes beyond the scope of this problem. 
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6. Is the increase in labor force participation among women better thought of as causing an 
increase in cyclical unemployment or an increase in the natural rate of unemployment? Why? 

Solution : The increase in labor supply was a social demographic trend—it was not caused by the economy 
falling into a recession. Therefore, the influx of women into the work force increased the natural rate 
of unemployment. 

7. Many college students graduate from college before they have found a job. When graduates 
begin to look for a job, they are counted as what category of unemployed? 

Solution : New entrants to the labor force, whether from college or otherwise, are counted as frictionally 
unemployed until they find a job. 

Review Questions 

8. What is the difference between being unemployed and being out of the labor force? 
 

Solution : A person who is “unemployed” is trying, but unable, to find a job. A person “out of the labor 
force” is not working nor looking for work, such as a student or a retiree. 

9. How is the unemployment rate calculated? How is the labor force participation rate 
calculated? 

Solution : The unemployment rate is the number of unemployed people divided by the labor force. The labor 
force participation rate is the number of people in the labor force divided by the total population. 

10. Are all adults who do not hold jobs counted as unemployed? 

Solution : No, only adults who do not hold jobs but are in the labor force are unemployed. 

11. If you are out of school but working part time, are you considered employed or unemployed 
in U.S. labor statistics? If you are a full time student and working 12 hours a week at the 
college cafeteria are you considered employed or not in the labor force? If you are a senior 
citizen who is collecting social security and a pension and working as a greeter at Wal-Mart 
are you considered employed or not in the labor force? 

Solution : All three of these examples count as employed, since they are working in some sort of job. 
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12. What happens to the unemployment rate when unemployed workers are reclassified as 
discouraged workers? 

Solution : The unemployment rate drops as the labor force declines. 

13. What happens to the labor force participation rate when employed individuals are 
reclassified as unemployed? What happens when they are reclassified as discouraged 
workers? 

Solution When employed workers become unemployed, the labor force participation rate remains unchanged, 
but when unemployed works become discouraged, the labor force participation rate declines. 

14. What are some of the problems with using the unemployment rate as an accurate measure of 
overall joblessness? 

Solution : The unemployment rate doesn’t account for discouraged workers or workers who are 
underemployed. 

15. What criteria are used by the BLS to count someone as employed? As unemployed? 

Solution : A person is employed if they are working, even part-time. A person is unemployed if they are 
looking for a job but are unable to find one. 

16. Assess whether the following would be counted as “unemployed” in the Current 
Employment Statistics survey. 

a. A husband willingly stays home with children while his wife works. 
b. A manufacturing worker whose factory just closed down. 
c. A college student doing an unpaid summer internship. 
d. A retiree. 
e. Someone who has been out of work for two years but keeps looking for a job. 
f. Someone who has been out of work for two months but isn’t looking for a job. 
g. Someone who hates her present job and is actively looking for another one. 
h. Someone who decides to take a part time job because she could not find a full time 

position. 

Solution  
a. Not unemployed. 
b. Unemployed. 
c. Not unemployed. 
d. Not unemployed. 
e. Unemployed. 
f. Not unemployed. 
g. Not unemployed. 
h. Not unemployed. 

 
17. Are U.S. unemployment rates typically higher, lower, or about the same as unemployment 

rates in other high-income countries? 

Solution: U.S. unemployment rates have generally been lower than in other high income countries. 

18. Are U.S. unemployment rates distributed evenly across the population? 
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Solution: No. Unemployment rates vary wildly across demographics such as age and race.  

19. When would you expect cyclical unemployment to be rising? Falling? 

Solution: Cyclical unemployment rises during a contraction and falls during an expansion of the economy. 

20. Why is there unemployment in a labor market with flexible wages? 

Solution: Some structural and frictional unemployment is inevitable, even when wages are flexible. There may 
also be time delays while wages adjust during which there will be unemployment. 

Solution : Cyclical unemployment rises during a contraction and falls during an expansion of the economy. 

21. Name and explain some of the reasons why wages are likely to be sticky, especially in 
downward adjustments. 

Solution : Contracts often prevent wages from adjusting quickly, and workers have a strong resistance to wage 
decreases, so wage adjustments downward are politically difficult for firms to manage rapidly. 

22. What term describes the remaining level of unemployment that occurs even when the 
economy is healthy? 

Solution: The natural rate of unemployment. 
 

23. What forces create the natural rate of unemployment for an economy? 

Solution: The natural rate of unemployment is determined mainly by frictional unemployment, the 
unemployment that occurs when moving from job to job. 

24. Would you expect the natural rate of unemployment to be roughly the same in different 
countries? 

Solution : No. Public policies can affect the natural rate of unemployment by imposing wage floors or 
regulations that make moving from job to job more difficult. 

25. Would you expect the natural rate of unemployment to remain the same within one country 
over the long run of several decades? 

Solution : In general, the natural rate of unemployment should remain roughly the same over time barring any 
drastic reforms to public policy. 

26. What is frictional unemployment? Give examples of frictional unemployment. 

Solution: Frictional unemployment occurs in the time spent moving from one job to another. For example, if 
a worker leaves his job to pursue a different career or to start his own business, he is frictionally 
unemployed until he obtains a new job. 

27. What is structural unemployment? Give examples of structural unemployment. 

Solution : Structural unemployment occurs when the skills of workers don’t match what is demanded in the 
economy. For example, many workers in Detroit found themselves structurally unemployed when 
the American automobile industry fell into decline. 
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28. After several years of economic growth, would you expect the unemployment in an economy 
to be mainly cyclical or mainly due to the natural rate of unemployment? Why? 

Solution : Since U.S. postwar recessions typically last less than one year, if the economy has positive growth 
for several years, the observed unemployment is likely to be mainly frictional and structural, that is, 
mainly due to the natural rate of unemployment, not cyclical unemployment. 

29. What type of unemployment (cyclical, frictional, or structural) applies to each of the 
following:  

a. landscapers laid off in response to drop in new housing construction during a 
recession.  

b. coal miners laid off due to EPA regulations that shut down coal fired power  
c. a financial analyst who quits his/her job in Chicago and is pursing similar work in 

Arizona  
d. printers laid off due to drop in demand for printed catalogues and flyers as firms go 

the internet to promote an advertise their products.  
e. factory workers in the U.S. laid off as the plants shut down and move to Mexico and 

Ireland. 

Solution  
a. Cyclical 
b. Structural 
c. Frictional 
d. Structural 
e. Structural 

Critical Thinking Questions 

30. Using the definition of the unemployment rate, is an increase in the unemployment rate 
necessarily a bad thing for a nation? 

Solution : No. If discouraged workers are re-entering the labor force, the unemployment rate will rise, even as 
more opportunities become available for workers. 

31. Is a decrease in the unemployment rate necessarily a good thing for a nation? Explain. 

Solution : No. If workers are becoming discouraged and dropping out of the labor force, the unemployment 
rate will decline despite the bad economic conditions. 

32. If many workers become discouraged from looking for jobs, explain how the number of jobs 
could decline but the unemployment rate could fall at the same time. 

Solution : If more people are dropping out of the labor force than are becoming unemployed, the 
unemployment rate will decline even as jobs are lost. 

33. Would you expect hidden unemployment to be higher, lower, or about the same when the 
unemployment rate is high, say 10%, versus low, say 4%? Explain. 

Solution : Hidden unemployment is generally higher when the unemployment rate is high, because this 
indicates a generally weak labor market. 



OpenStax College Principles of Economics 
 
34. Is the higher unemployment rate for minority workers necessarily an indication of 

discrimination? What could be some other reasons for the higher unemployment rate? 

Solution : Not necessarily. If minority workers have less education or fewer marketable skills, we would expect 
their unemployment rates to be higher. 

35. While unemployment is highly negatively correlated with the level of economic activity, in 
the real world it responds with a lag. In other words, firms do not immediately lay off 
workers in response to a sales decline. They wait a while before responding. Similarly, firms 
do not immediately hire workers when sales pick up. What do you think accounts for the lag 
in response time? 

Solution : Because there are significant costs to recruiting and training new employees, firms will want to be 
sure that a change in sales, either positive or negative, will last before they lay off workers or hire new 
ones.  This causes a lagged response.  In addition, some firms have long-term contracts with their 
employees that prevent them from laying off workers at will. 

36. Why do you think that unemployment rates are lower for individuals with more education? 

Solution : Workers with more education are more in demand and there are fewer of them to go around, so it 
is easier for them to find work than for uneducated workers. 

37. Do you think it is rational for workers to prefer sticky wages to wage cuts, when the 
consequence of sticky wages is unemployment for some workers? Why or why not? How do 
the reasons for sticky wages explained in this section apply to your argument? 

Solution : The workers who are able to keep their jobs are decidedly better off with sticky wages in place, 
although those who do lose their jobs may not agree. Workers generally prefer the certainty of long 
term contracts that prevent wages from falling, because they do not personally face the 
unemployment consequences of their wages being sticky. 

38. Under what condition would a decrease in unemployment be bad for the economy? 

Solution : When the decrease is driven by discouraged workers leaving the labor force. 

39. Under what condition would an increase in the unemployment rate be a positive sign? 

Solution : When discouraged workers become more optimistic and start trying to find work again. 

40. As the baby boom generation retires, the ratio of retirees to workers will increase noticeably. 
How will this affect the Social Security program? How will this affect the standard of living 
of the average American? 

Solution : Baby Boomers will put a greater strain on the Social Security Program, with either cuts in benefits 
or an increase in payroll taxes to maintain current benefits. Either way, the effect on the standard of 
living will be negative. 

41. Unemployment rates have been higher in many European countries in recent decades than 
in the United States. Is the main reason for this long-term difference in unemployment rates 
more likely to be cyclical unemployment or the natural rate of unemployment? Explain 
briefly. 
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Solution : The natural rate of unemployment mainly drives this difference, as public policies in European 
countries more strongly favor labor unions and high minimum wages that increase the natural 
unemployment rate. 

42. Is it desirable to pursue a goal of zero unemployment? Why or why not? 

Solution : No. A certain amount of unemployment is necessary for an economy to be flexible in creating new 
jobs and new industries. 

43. Is it desirable to eliminate natural unemployment? Why or why not (Hint: Think about what 
our economy would look like today and what assumptions would have to be met to have a 
zero rate of natural unemployment.) 

Solution : A natural rate of zero unemployment would mean thta no one in the economy is looking for a job. 
This would make starting a new business impossible, and would not be a good goal to pursue. 

44. The U.S. unemployment rate increased from 4.6% in July 2001 to 5.9% by June 2002. Without 
studying the subject in any detail, would you expect that a change of this kind is more likely 
to be due to cyclical unemployment or a change in the natural rate of unemployment? Why? 

Solution: Changes in the unemployment rate over a single year are more likely to be cyclical than changes to 
the natural rate, which usually takes a longer time to occur. 

Problems 

45. A country with a population of eight million adults has five million employed, 500,000 
unemployed, and the rest of the adult population is out of the labor force. What’s the 
unemployment rate? What share of population is in the labor force? Sketch a pie chart that 
divides the adult population into these three groups. 

Solution :  
The unemployment rate is 500,000/5,500,000 x 100 = 11% 
The labor force participation rate is 5,500,000 / 8,000,000 x 100 = 68.75% 

46. A government passes a family-friendly law that no companies can have evening, nighttime, 
or weekend hours, so that everyone can be home with their families during these times. 
Analyze the effect of this law using a demand and supply diagram for the labor market: first 
assuming that wages are flexible, and then assuming that wages are sticky downward. 

Solution : The mandatory reduction in hours imposes a constraint on the demand for labor. Since companies 
can no longer get as many hours out of workers, they will not be willing to pay as much, and demand 
shifts to the left. The result is either a decrease in wages, if wages are flexible, or unemployment, if 
wages are sticky.  Alternatively, the preexisting wages are likely to include a premium for work during 
evening, nighttime or weekend hours.  The mandatory reduction will result in the loss of that 
premium which means the average wage will decrease, and there will be fewer work hours, namely 
those that would have occurred at less convenient times. 

 
47. As the baby boomer generation retires, what should happen to wages and employment? Can 

you show this graphically?  
Solution: As workers leave the labor force to retire, the supply of labor shifts left, driving up wages and 

reducing the number of people employed. The unemployment rate may drop, however, as Baby 
Boomers leave the labor force.  
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CHAPTER 22: INFLATION  

Self-Check Questions 

1. The table shows the prices of fruit purchased by the typical college student from 2001 to 
2004. What is the amount spent each year on the “basket” of fruit with the quantities shown 
in column 2? 

Items Qty. 2001 2002 2003 2004 

  Price 
Amount 
Spent 

Price 
Amount 
Spent 

Price 
Amount 
Spent 

Price 
Amount 
Spent 

Apples 10 $0.50   $0.75   $0.85   $0.88   

Bananas 12 $0.20   $0.25   $0.25   $0.29   

Grapes 2 $0.65   $0.70   $0.90   $0.95   

Raspberries 1 $2.00   1.9  2.05  2.13 $2.13  

Total          

Solution : To compute the amount spent on each fruit in each year, you multiply the quantity of each fruit by 
the price.  
10 apples × 50 cents each = $5.00 spent on apples in 2001 
12 bananas × 20 cents each = $2.40 spent on bananas in 2001 
2 bunches of grapes at 65 cents each = $1.30 spent on grapes in 2001 
1 pint of raspberries at $2 each = $2.00 spent on raspberries in 2001 
Adding up the amounts gives you to total cost of the fruit basket. The total cost of the fruit basket in 
2001 was $5.00 + $2.40 + $1.30 + $2.00 = $10.70. The total costs for all the years are shown in 
Table 22_05. 

Year 2001 2002 2003 2004 

Total 
$10.70 

0 
$13.80 

0 
$15.35 

5 
$16.31 

2. Construct the price index for a “fruit basket” in each year using 2003 as the base year.  

Solution: If 2003 is the base year, then the index number has a value of 100 in 2003. To transform the cost of 
a fruit basket each year, we divide each year’s value by $15.35, the value of the base year, and then 
multiply the result by 100. The price index is shown in the table below. 

 

2001  2002  2003  2004 

69.71  89.90  100.00  106.3 

Note that the base year has a value of 100; years before the base year have values less than 100; and 
years after have values more than 100. 

3. Compute the inflation rate for fruit prices from 2001 to 2004. 

Solution : The inflation rate is calculated as the percentage change in the price index from year-to-year. For 
example, the inflation rate between 2001 and 2002 is (84.61 - 69.71) / 69.71 = 0.2137%. The 
inflation rates for all the years are shown in the last row of the table below. 
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Items Quantity 

2001 2002 2003 2004 

Price 
Amount  

Spent 
Price 

Amount  
Spent 

Price 
Amount  

Spent 
Price 

Amount  
Spent 

Apples 10 $0.50  $5.00  $0.75  $7.50  $0.85  $8.50  $0.88  $8.80  

Bananas 12 $0.20  $2.40  $0.25  $3.00  $0.25  $3.00  $0.29  $3.48  

Grapes 2 $0.65  $1.30  $0.70  $1.40  $0.90  $1.80  $0.95  $1.90  

Raspberries 1 $2.00  $2.00  1.9 $1.90  2.05 $2.05  2.13 $2.13  

Total   $10.70   $13.80   $15.35   $16.31  

Price Index   69.71  84.61  100.00  106.3 

Inflation Rate     21.37%  18.19%  6.3% 

4. Edna is living in a retirement home where most of her needs are taken care of, but she has 
some discretionary spending. Based on the basket of goods in the table below, by what 
percentage does Edna’s cost of living increase between time 1 and time 2? 

 Quantity Price at Time 1 Price at Time 2 

Gifts for 
grandchildren 

12 50 60 

Pizza delivery 24 15 16 

Blouses 6 60 50 

Vacation trips 2 400 420 

Solution: Begin by calculating the total cost of buying the basket in each time period, as shown in following 
table. 

 Quantity 
Price at 
Time 1 

Total Cost 
in Time 1 

Price at 
Time 2 

Total Cost 
in Time 2 

Gifts 12 50 600 60 720 

Pizza 24 15 360 16 384 

Blouses 6 60 360 50 300 

Trips 2 400 800 420 840 

Total Cost   $2,120  $2,244 

The rise in cost of living is calculated as the percentage increase: (2244 – 2120) / 2120 = 0.0585 = 
5.85%. 

5. Section 22.2  “How Changes in the Cost of Living are Measured” introduced a number of 
different price indices. Which price index would be best to use to adjust your paycheck for 
inflation? 

Solution : Since the CPI measures the prices of the goods and services purchased by the typical urban 
consumer, it measures the prices of things that people buy with their paycheck. For that reason, the 
CPI would be the best price index to use for this purpose. 

6. The Consumer Price Index is subject to the substitution bias and the quality/new goods 
bias. Are the Producer Price Index and the GDP Deflator also subject to these biases? Why 
or why not? 
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Solution : The PPI is subject to those biases for essentially the same reasons as the CPI is. The GDP deflator 

picks up prices of what is actually purchased that year, so there are no biases. That is the advantage 
of using the GDP deflator over the CPI. 

7. Go to the Purchasing Power Calculator at MeasuringWorth.com 
(http://www.measuringworth.com/ppowerus/). How much money would it take today to 
purchase what one dollar would have bought in the year of your birth? 

Solution: The calculator requires you to input three numbers:   
The first year, in this case the year of your birth  
The amount of money you would want to translate in terms of its purchasing power  
The last year—now or the most recent year the calculator will accept  
My birth year is 1955. The amount is $1. 2012 is currently the latest year the calculator will accept. 
The simple purchasing power calculator shows that $1 of purchases in 1955 would cost $8.57 in 
2012. The website also explains how the true answer is more complicated than that shown by the 
simple purchasing power calculator. 

8. If inflation rises unexpectedly by 5%, would a state government borrowing money to pay for 
a new highway benefit or lose? 

Solution: Borrowers benefit from high inflation, because the amount of money they have to pay back is worth 
less than it used to be. 

9. How should an increase in inflation affect the interest rate on an adjustable-rate mortgage? 

Solution : Higher inflation reduces real interest rates on fixed rate mortgages. Because ARMs can be adjusted, 
higher inflation leads to higher interest rates on ARMs. 

10. A fixed-rate mortgage has the same interest rate over the life of the loan, whether the 
mortgage is for 15 or 30 years. By contrast, an adjustable-rate mortgage changes with market 
interest rates over the life of the mortgage. If inflation falls unexpectedly by 3%, what would 
likely happen to a homeowner with an adjustable-rate mortgage? 

Solution: Because the mortgage has an adjustable rate, the rate should fall by 3%, the same as inflation, to 
keep the real interest rate the same. 

Review Questions 

11. How is a basket of goods and services used to measure the price level? 

Solution: By selecting a basket of specific goods to track prices, we are able to get a more accurate 
representation of the costs faced by different groups of consumers or producers. 

12. Why are index numbers used to measure the price level rather than dollar value of goods? 

Solution: Index numbers are easier to compare to one another, as the value of a dollar will change over time. 

13. What is the difference between the price level and the rate of inflation? 

Solution : The rate of inflation is the change in the price level from one period to another, while the price 
levels itself is a gauge of overall prices throughout the economy at a particular point in time. 



OpenStax Principles of Economics 
 

160 
 

14. Why does “substitution bias” arise if the inflation rate is calculated based on a fixed basket 
of goods? 

Solution: The inflation rate may be overstated because the basket of goods assumes that people will not 
substitute for cheaper alternatives when the prices of goods rise. 

15. Why does the “quality/new goods bias” arise if the inflation rate is calculated based on a 
fixed basket of goods? 

Solution: The inflation rate may be overstated if price increases are due to changes in quality rather than a 
decrease in the value of the currency. 

16. What has been a typical range of inflation in the U.S. economy in the last decade or so? 

Solution: Inflation in the last decade, as measured by CPI, has typically been between 1% and 3%. 

17. Over the last century, during what periods was the U.S. inflation rate highest and lowest? 

Solution: The U.S. inflation rate was highest during the 1970s and lowest during the 1930s, when deflation 
actually occurred. 

18. What is deflation? 

Solution : Deflation is a generally lowering of prices, or a rise in the value of a currency. 

19. Identify several parties likely to be helped and hurt by inflation. 

Solution: Borrowers and employers paying wages determined by long-term contracts are helped by inflation, 
but lenders and consumers are hurt. 

20. What is indexing? 

Solution : Indexing is when some rate of payment is set to increase automatically at the same pace as inflation. 

21. Name several forms of indexing in the private and public sector. 

Solution : Most government benefits, such as Social Security, are indexed to CPI, and lately there has been a 
lot of discussion of doing the same thing for minimum wages. 

Critical Thinking Questions 

22. Inflation rates, like most statistics, are imperfect measures. Can you identify some ways that 
the inflation rate for fruit does not perfectly capture the rising price of fruit? 

Solution: For one thing, it does not account for consumers’ tendency to switch for a substitute good when 
the price of one type of fruit rises. The inflation rate might also fail to account for changes in the 
quality of fruit over time. 

23. Given the federal budget deficit in recent years, some economists have argued that by 
adjusting Social Security payments for inflation using the CPI, Social Security is overpaying 
recipients. What is the argument being made, and do you agree or disagree with it? 
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Solution : The argument is that the CPI has been rising faster than the actual cost of living for seniors due to 

the substitution bias and quality/new goods bias. 

24. Why is the GDP deflator not an accurate measure of inflation as it impacts a household? 

Solution : The GDP deflator is an aggregate of the entire economy, which is not representative of what 
households spend their money on. 

25. Imagine that the government statisticians who calculate the inflation rate have been 
updating the basic basket of goods once every 10 years, but now they decide to update it 
every five years. How will this change affect the amount of substitution bias and quality/new 
goods bias? 

Solution : This change should reduce these biases by keeping closer track of consumer behavior over time. 

26. Describe a situation, either a government policy situation, an economic problem, or a private 
sector situation, where using the CPI to convert from nominal to real would be more 
appropriate than using the GDP deflator. 

Solution : One example might be a decision to index minimum wages to inflation. A minimum wage worker 
probably faces costs that are more represented by the CPI than by the GDP deflator. 

27. Describe a situation, either a government policy situation, an economic problem, or a private 
sector situation, where using the GDP deflator to convert from nominal to real would be 
more appropriate than using the CPI. 

Solution : The GDP deflator is more appropriate to use when comparing overall economic growth over time, 
as it represents the entire economy, not just consumers. 

28. Why do you think the U.S. experience with inflation over the last 50 years has been so much 
milder than in many other countries? 

Solution : The U.S. has been more careful about using monetary policy to inflate its currency than many other 
countries have been. This is probably in part because the Federal Reserve is shielded from the 
political process, unlike most other countries.  Sometimes countries have needed to print money to 
pay off debt, which we have thankfully not had to do yet. 

29. If, over time, wages and salaries on average rise at least as fast as inflation, why do people 
worry about how inflation affects incomes? 

Solution : Wages tend to be sticky, and in the time it takes for them to catch up with inflation, households can 
see large chunks of their savings devalued. 

30. Who in an economy is the big winner from inflation? 

Solution : The government is the biggest borrower of money, so it would likely benefit the most from 
inflation. 

31. If a government gains from unexpected inflation when it borrows, why would it choose to 
offer indexed bonds? 
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Solution : Indexed bonds are a way of encouraging investment, since they offer a level of protection against 
inflation. Since these are safer for investors, the government does not have to offer as high of an 
interest rate on the bonds as it otherwise might. 

32. Do you think perfect indexing is possible? Why or why not? 

Solution : There is no perfect measure for inflation, so perfect indexing is not possible. No one metric can 
fully capture the complex nature of the price system, and you cannot index to multiple metrics at the 
same time. 

Problems 

33. The index number representing the price level changes from 110 to 115 in one year, and then 
from 115 to 120 the next year. Since the index number increases by five each year, is five the 
inflation rate each year? Is the inflation rate the same each year? Explain your answer 

Solution : The inflation rate is a percentage change over time, so the rates are not the same.  
The first change is (115 - 110)/110 x 100 = 4.5% 
The second is (120 - 115)/115 x 100 = 4.3% 

34. The total price of purchasing a basket of goods in the United Kingdom over four years is: 
year 1=£940, year 2=£970, year 3=£1000, and year 4=£1070. Calculate two price indices, one 
using year 1 as the base year (set equal to 100) and the other using year 4 as the base year (set 
equal to 100). Then, calculate the inflation rate based on the first price index. If you had used 
the other price index, would you get a different inflation rate? If you are unsure, do the 
calculation and find out. 

Solution: The first index would look like this.  
1: 100 
2: 970/940 x 100 = 103.2    Percent change = (103.2-100)/100 = 3.2% 
3: 1000/940 x 100 = 106.4   Percent change = (106.4-103.2)/103.2 =3.1% 
4: 1070/940 x 100= 113.8    Percent change = (113.8-106.4)/106.4 =7.0% 
The second index would look like this. 
1: 940/1070 x 100 = 87.9      
2: 970/1070 x 100 = 90.7     Percent change = (90.7-87.9)/87.9 = 3.2% 
3: 1000/1070 x 100 = 93.5   Percent change = (93.5-90.7)/90.7 = 3.1% 
4: 100 Percent change = (100-93.5)/93.5 = 7.0% 
Though the two price indices have different numbers, if you compute the percent change of each 
you will see that the inflation rates are the same for both indices. 

35. Within 1 or 2 percentage points, what has the U.S. inflation rate been during the last few 
years? 

Solution: The last few years have generally seen an inflation rate of between 1% and 3%. 

36. If inflation rises unexpectedly by 5%, indicate for each of the following whether the 
economic actor is helped, hurt, or unaffected:  

a. A union member with a COLA wage contract 
b. Someone with a large stash of cash in a safe deposit box 
c. A bank lending money at a fixed rate of interest 
d. A person who is not due to receive a pay raise for another 11 months 
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Solution  

a. Largely unaffected, since COLA allows wages to increase with inflation. 
b. Hurt, since his cash would be worth less. 
c. Hurt, since higher inflation lowers the real interest rate. 
d. Hurt, since his wages will be worth less. 

 
37. Rosalie the Retiree knows that when she retires in 16 years, her company will give her a one-

time payment of $20,000. However, if the inflation rate is 6% per year, how much buying 
power will that $20,000 have when measured in today’s dollars? (Hint: Start by calculating 
the rise in the price level over the 16 years.) 

Solution: If the initial price level is 100, the price level after 16 years will be 100 x 1.06^16 = 254.  Thus prices 
will be 2.54 times higher, and the purchasing power of the $20,000 will only be $20,000/2.54 = 
$7874. 
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CHAPTER 23: THE INTERNATIONAL TRADE AND 
CAPITAL FLOWS  

1. If foreign investors buy more U.S. stocks and bonds, how would that show up in the current 
account balance? 

Solution : The stock and bond values will not show up in the current account. However, the dividends from 
the stocks and the interest from the bonds show up as an import to income in the current account. 

2. If the trade deficit of the United States increases, how is the current account balance 
affected? 

Solution : It becomes more negative as imports, which are a negative to the current account, are growing 
faster than exports, which are a positive. 

3. State whether each of the following events involves a financial flow to the Mexican economy 
or a financial flow out of the Mexican economy:  

a. Mexico imports services from Japan 
b. Mexico exports goods to Canada 
c. U.S. investors receive a return from past financial investments in Mexico 

Solution  
a. Money will flow out of the Mexican economy.  
b. Money flows into the Mexican economy.  
c. Money flows out of the Mexican economy. 

 
4. In what way does comparing a country’s exports to GDP reflect how globalized it is? 

 
Solution : GDP is a dollar value of all production of goods and services. Exports are produced domestically 

but shipped abroad. The percent ratio of exports to GDP gives us an idea of how important exports 
are to the national economy out of all goods and services produced. For example, exports represent 
only 14% of U.S. GDP, but 50% of Germany’s GDP 

5. Canada’s GDP is $1.736 trillion and its exports are $447 billion. What is Canada’s export 
ratio? 

Solution: Divide $447 billion by $1,736 trillion. 

6. The GDP for the United States is $14.7 trillion and its current account balance is –$291 
billion. What percent of GDP is the current account balance? 

Solution: Divide –291 billion by $14.7 trillion. 

7. Why does the trade balance and the current account balance track so closely together over 
time? 

Solution: The trade balance is the difference between exports and imports. The current account balance 
includes this number (whether it is a trade balance or a trade surplus), but also includes international 
flows of money from global investments. 
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8. State whether each of the following events involves a financial flow to the U.S. economy or 

away from the U.S. economy:  
a. Export sales to Germany 
b. Returns being paid on past U.S. financial investments in Brazil 
c. Foreign aid from the U.S. government to Egypt 
d. Imported oil from the Russian Federation 
e. Japanese investors buying U.S. real estate 

Solution  
a. An export sale to Germany involves a financial flow from Germany to the U.S. economy.  
b. The issue here is not U.S. investments in Brazil, but the return paid on those investments, 

which involves a financial flow from the Brazilian economy to the U.S. economy.  
c. Foreign aid from the United States to Egypt is a financial flow from the United States to 

Egypt.  
d. Importing oil from the Russian Federation means a flow of financial payments from the U.S. 

economy to the Russian Federation.  
e. Japanese investors buying U.S. real estate is a financial flow from Japan to the U.S. economy. 

 
9. How does the bottom portion of the following figure, showing the international flow of 

investments and capital, differ from the upper portion? 
 

 

Solution : The top portion tracks the flow of exports and imports and the payments for those. The bottom 
portion is looking at international financial investments and the outflow and inflow of monies from 
those investments. These investments can include investments in stocks and bonds or real estate 
abroad, as well as international borrowing and lending. 

10. Explain the relationship between a current account deficit or surplus and the flow of funds. 

Solution: If more monies are flowing out of the country (for example, to pay for imports) it will make the 
current account more negative or less positive, and if more monies are flowing into the country, it 
will make the current account less negative or more positive. 

11. Using the national savings and investment identity, explain how each of the following 
changes (ceteris paribus) will increase or decrease the trade balance:  

a. A lower domestic savings rate 
b. The government changes from running a budget surplus to running a budget deficit 
c. The rate of domestic investment surges 
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Solution: Write out the national savings and investment identity for the situation of the economy implied by 
this question:  

Supply of capital = Demand for capital

S + (M X) + (T G) = I

Savings + (trade deficit) + (government budget surplus) = Investment

   

 
If domestic savings increases and nothing else changes, then the trade deficit will fall. In effect, the 
economy would be relying more on domestic capital and less on foreign capital. If the government 
starts borrowing instead of saving, then the trade deficit must rise. In effect, the government is no 
longer providing savings and so, if nothing else is to change, more investment funds must arrive 
from abroad. If the rate of domestic investment surges, then, ceteris paribus, the trade deficit must 
also rise, to provide the extra capital. The ceteris paribus—or “other things being equal”—
assumption is important here. In all of these situations, there is no reason to expect in the real world 
that the original change will affect only, or primarily, the trade deficit. The identity only says that 
something will adjust—it does not specify what. 

12. If a country is running a government budget surplus, why is (T – G) on the left side of the 
saving-investment identity? 

Solution : The government is saving rather than borrowing. The supply of savings, whether private or public, 
is on the left side of the identity. 

13. What determines the size of a country’s trade deficit? 

Solution : A trade deficit is determined by a country’s level of private and public savings and the amount of 
domestic investment. 

14. If domestic investment increases, and there is no change in the amount of private and public 
saving, what must happen to the size of the trade deficit? 

Solution : The trade deficit must increase. To put it another way, this increase in investment must be financed 
by an inflow of financial capital from abroad. 

15. Why does a recession cause a trade deficit to increase? 

Solution: Incomes fall during a recession, and consumers buy fewer good, including imports. 

16. Both the United States and global economies are booming. Will U.S. imports and/or exports 
increase? 

Solution : A booming economy will increase the demand for goods in general, so import sales will increase. If 
our trading partners’ economies are doing well, they will buy more of our products and so U.S. 
exports will increase. 

17. For each of the following, indicate which type of government spending would justify a 
budget deficit and which would not.  

a. Increased federal spending on Medicare 
b. Increased spending on education 
c. Increased spending on the space program 
d. Increased spending on airports and air traffic control 
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Solution:  

a. Increased federal spending on Medicare may not increase productivity, so a budget 
deficit is not justified. 

b. Increased spending on education will increase productivity for economic growth, 
so a budget deficit is justified. 

c. Increased spending on the space program may not increase productivity, so a 
budget deficit is not justified. 

d. Increased spending on airports and air traffic control will increase productivity and 
foster greater economic growth, so a budget deficit is justified. 

18. How did large trade deficits hurt the East Asian countries in the mid 1980’s? (Recall that 
trade deficits are equivalent to inflows of financial capital from abroad.) 

Solution : Foreign investors worried about repayment so they began to pull money out of these countries. The 
money can be pulled out of stock and bond markets, real estate, and banks. 

19. Describe a scenario in which a trade surplus benefits an economy and one in which a trade 
surplus is occurring in an economy that performs poorly. What key factor or factors are 
making the difference in the outcome that results from a trade surplus? 

Solution : A rapidly growing trade surplus could result from a number of factors, so you would not want to be 
too quick to assume a specific cause. However, if the choice is between whether the economy is in 
recession or growing rapidly, the answer would have to be recession. In a recession, demand for all 
goods, including imports, has declined; however, demand for exports from other countries has not 
necessarily altered much, so the result is a larger trade surplus. 

20. The United States exports 14% of GDP while Germany exports about 50% of its GDP. 
Explain what that means. 

Solution : Germany has a higher level of trade than the United States. The United States has a large domestic 
economy so it has a large volume of internal trade. 

21. Explain briefly whether each of the following would be more likely to lead to a higher level of 
trade for an economy, or a greater imbalance of trade for an economy. 

a. Living in an especially large country 
b. Having a domestic investment rate much higher than the domestic savings rate 
c. Having many other large economies geographically nearby 
d. Having an especially large budget deficit 
e. Having countries with a tradition of strong protectionist legislation shutting out 

imports 

Solution  
a. A large economy tends to have lower levels of international trade, because it can do more of 

its trade internally, but this has little impact on its trade imbalance.  
b. An imbalance between domestic physical investment and domestic saving (including 

government and private saving) will always lead to a trade imbalance, but has little to do with 
the level of trade.  

c. Many large trading partners nearby geographically increases the level of trade, but has little 
impact one way or the other on a trade imbalance.  

d. The answer here is not obvious. An especially large budget deficit means a large demand for 
financial capital which, according to the national saving and investment identity, makes it 
somewhat more likely that there will be a need for an inflow of foreign capital, which means 
a trade deficit.  
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e. A strong tradition of discouraging trade certainly reduces the level of trade. However, it does 
not necessarily say much about the balance of trade, since this is determined by both imports 
and exports, and by national levels of physical investment and savings. 

Review Questions 

22. If imports exceed exports, is it a trade deficit or a trade surplus? What about if exports 
exceed imports? 

Solution: A trade deficit is when imports exceed exports. A trade surplus is when exports exceed imports. 

23. What is included in the current account balance? 

Solution : Net exports, income from abroad and net current transfers. 

24. In recent decades, has the U.S. trade balance usually been in deficit, surplus, or balanced? 

Solution: The U.S. trade balance has usually been in deficit. 

25. Does a trade surplus mean an overall inflow of financial capital to an economy, or an overall 
outflow of financial capital? What about a trade deficit? 

Solution : A trade surplus means an overall inflow of financial capital, and a trade deficit means an overall 
outflow of financial capital. 

26. What are the two main sides of the national savings and investment identity? 

Solution : The demand for capital and the supply of capital. 

27. What are the main components of the national savings and investment identity? 

Solution: Domestic saving, net exports, government spending and investment. 

28. When is a trade deficit likely to work out well for an economy? When is it likely to work out 
poorly? 

Solution: Whether a country experiences a trade deficit or a trade surplus depends on the relationship 
between domestic saving and investment.  If a country is investing more than it’s saving, financial 
capital inflows will finance the investment, and the trade balance will go into deficit.  This is not a 
bad thing since the investment will increase future income.  If a country runs a larger budget deficit, 
the trade balance will also go into deficit, but this time there may be no additional future income.  
This would be a bad thing. 

29. Does a trade surplus help to guarantee strong economic growth? 

Solution : No. Sometimes a trade surplus happens when domestic goods become cheaper due to a recession. 

30. What three factors will determine whether a nation has a higher or lower share of trade 
relative to its GDP? 
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Solution: A large number of trading partners nearby, the overall size of the domestic economy, and political 

restrictions on trade are three factors which affect the relative size of a country’s share of trade. 

31. What is the difference between trade deficits and balance of trade? 

Solution: Trade deficits are when a country imports more than it exports, whereas balanced trade means these 
two amounts are equal. 

Critical Thinking Questions 

32. From time to time, a government official will argue that a country should strive for both a 
trade surplus and a healthy inflow of capital from abroad. Explain why such a statement is 
economically impossible. 

Solution : To have a trade surplus means that exports exceed imports, so capital flows out of the country 
rather than into it. In order to be a net importer of capital requires a trade deficit. 

33. A government official announces a new policy. The country wishes to eliminate its trade 
deficit, but will strongly encourage financial investment from foreign firms. Explain why 
such a statement is contradictory. 

Solution: In order for foreign firms to invest in a domestic company, they must sell their currency to 
someone who wants to use it in exchange of dollars. The excess foreign currency will then be spent 
on foreign goods and services, increasing imports and widening the trade deficit.  In other words, it’s 
not possible to run a capital account surplus (which is what promoting foreign firms’ investment 
implies) without a current account deficit. 

34. If a country is a big exporter, is it more exposed to global financial crises? 

Solution: Yes, because it depends on the income of other countries being used to purchase its goods and 
services. 

35. If countries reduced trade barriers, would the international flows of money increase? 

Solution: Yes, more money would flow internationally because the price of importing and exporting would 
decrease. 

36. Is it better for your country to be an international lender or borrower? 

Solution : It is generally better to be a lender, as the country will be able to earn interest payments on its loans. 

37. Many think that the size of a trade deficit is due to a lack of competitiveness of domestic 
sectors, such as autos. Explain why this is not true. 

Solution : The trade deficit is the result of high incomes and high labor costs, not a lack of competitiveness. 
Additionally, the U.S. has a competitive advantage in domestic services that cannot easily be 
exported. 

38. If you observed a country with a rapidly growing trade surplus over a period of a year or so, 
would you be more likely to believe that the economy of that country was in a period of 
recession or of rapid growth? Explain. 
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Solution : It is more likely that the economy is in recession, since the prices of its goods and services would be 
falling and attracting foreign buyers. 

39. From time to time, a government official will argue that a country should strive for both a 
trade surplus and a healthy inflow of capital from abroad. Is this possible? 

Solution : No. A trade surplus requires capital to flow out of the country, whereas an inflow would result in a 
trade deficit. 

40. What is more important, a country’s current account balance or the growth of GDP? Why? 

Solution: The growth of GDP has a more direct impact on improvements in the standard of living than does 
the current account balance. 

41. Will nations that are more involved in foreign trade tend to have higher trade imbalances, 
lower trade imbalances, or is the pattern unpredictable? 

Solution: There is no obvious pattern. It will depend on the internal features of a country that makes it either 
likely to be a net exporter or a net importer. 

42. Some economists warn that the persistent trade deficits and a negative current account 
balance that the United States has run will be a problem in the long run. Do you agree or 
not? Explain your answer. 

Solution: The student should provide his or her own opinion. 

Problems 

43. In 2001, the economy of the United Kingdom exported goods worth £192 billion and services 
worth another £77 billion. It imported goods worth £225 billion and services worth £66 
billion. Receipts of income from abroad were £140 billion while income payments going 
abroad were £131 billion. Government transfers from the United Kingdom to the rest of the 
world were £23 billion, while various U.K government agencies received payments of £16 
billion from the rest of the world.  

a. Calculate the U.K. merchandise trade deficit for 2001.  
b. Calculate the current account balance for 2001.  
c. Explain how you decided whether payments on foreign investment and government 

transfers counted on the positive or the negative side of the current account balance 
for the United Kingdom in 2001. 

Solution:  
a. The merchandise trade deficit is £225 billion - £192 billion = £33 billion. 
b. The current account balance is net exports + net income from abroad + net transfers = 

(£269 billion - £291 billion) + (£140 billion - £131 billion) + (£16 billion - $23 billion) = -
£20 billion. 

c. Payments on investment and transfers are counted as a positive because they represent 
payments to foreigners for services, though in the case of transfers there is no quid pro quo. 

 

39. Imagine that the U.S. economy finds itself in the following situation: a government budget 
deficit of $100 billion, total domestic savings of $1,500 billion, and total domestic physical 
capital investment of $1,600 billion. According to the national saving and investment 
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identity, what will be the current account balance? What will be the current account balance 
if investment rises by $50 billion, while the budget deficit and national savings remain the 
same? 

Solution: Start with a partial national saving and investment identity, filling in the numbers that you have from 
the problem:  

Supply of financial capital = Demand for financial capital

Savings +  Current account deficit = Government borrowing + Physical investment

1,500 billion + Current account deficit = 100 billion + 1,600 billion  
Given the numbers in the problem, it must be that there is an inflow of an additional $200 billion so 
that the national savings and investment identity will hold:  

Savings +  Current account deficit = Government borrowing + Physical investment

1,500 billion + 200 billion = 100 billion + 1,600 billion  

Hence, if investment increases by $50 billion while savings and government borrowing remain the 
same, the current account deficit must increase to $250 billion. 

40. The following table provides some hypothetical data on macroeconomic accounts for three 
countries represented by A, B, and C and measured in billions of currency units. In Table 
23_07, private household saving is SH, tax revenue is T, government spending is G, and 
investment spending is I. 

 A B C 

SH 700 500 600 

T 00 500 500 

G 600 350 650 

I 800 400 450 

a. Calculate the trade balance (E – Z) and the net inflow of foreign saving (SF) for each 
country. 

b. State whether each one has a trade surplus or deficit (or balanced trade). 
c. State whether each is a net lender or borrower internationally and explain. 

Solution:  
a. Country A: The current account balance is SH + (T - G) + (E - Z) = I; (E - Z) = I - SH - (T 

- G) = 800 - 700 - (0 - 600) = 700. Country B: (E - Z) = 400 - 500 - (500 - 350) = -250. 
Country C: (E - Z) = 450 - 600 - (500 - 650) = 0. 

b. Country A has a trade surplus. Country B has a trade deficit. Country C has balanced trade. 
c. Country A is a borrower, as it runs a government budget deficit. Country B is a lender, as it 

runs a government budget surplus. Country has a balanced budget and is neither a borrower 
nor a lender. 

41. Imagine that the economy of Germany finds itself in the following situation: the government 
budget has a surplus of 1% of Germany’s GDP; private savings is 20% of GDP; and physical 
investment is 18% of GDP.  

a. Based on the national saving and investment identity, what is the current account 
balance?  

b. If the government budget surplus falls to zero, how will this affect the current 
account balance? 

Solution:  
a. Write the identity: S + (X - M) + (T - G) = I; from this we can see that net exports are: (X - 

M) = I - S - (T - G) = 18% - 20% - 1% = -3% of GDP. So the current account balance is -
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3% of GDP, assuming no income from abroad or net transfers, which are not given in the 
problem.  In other words, Germany is running a current account deficit of 3% of GDP. 

b. If the government surplus falls to zero, the current account balance will be -2% of GDP 
instead of -3%.  
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CHAPTER 24: THE AGGREGATE 
DEMAND/AGGREGATE SUPPLY MODEL 

Self-Check Questions 

1. Describe the mechanism by which supply creates its own demand  

Solution: In order to supply goods, suppliers must employ workers, whose incomes increase as a result of 
their labor. They use this additional income to demand goods of an equivalent value to those they 
supply. 

 
2.  Describe the mechanism by which demand creates its own supply. 

Solution: When consumers demand more goods than are available on the market, prices are driven higher and 
the additional opportunities for profit induce more suppliers to enter the market, producing an 
equivalent amount to that which is demanded. 

3. The aggregate supply curve was constructed assuming that as the price of out puts 
increases, the price of inputs stays the same.  How would an increase in the prices of 
important inputs, like energy, affect aggregate supply? 

Solution: Higher input prices make output less profitable, decreasing the desired supply.  This is shown 
graphically as a leftward shift in the AS curve. 

4. In the AD/AS model, what prevents the economy from achieving equilibrium at potential 
output? 

Solution: Equilibrium occurs at the level of GDP where AD = AS.  Insufficient aggregate demand could 
explain why the equilibrium occurs at a level of GDP less than potential.  A decrease (or leftward 
shift) in aggregate supply could be another reason. 

5. Suppose the U.S. Congress passes significant immigration reform that makes it easier for 
foreigners to come to the United States to work.  Use the AD/AS model to explain how this 
would affect the equilibrium level of GDP and the price level. 

Solution : Immigration reform as described should increase the labor supply, shifting AS to the right, leading 
to a higher equilibrium GDP and a lower price level. 

6. Suppose concerns about the size of the federal budget deficit lead the U.S. Congress to cut 
all funding for research and development for ten years. Assuming this has an impact on 
technology growth, what does the AD/AS model predict would be the likely effect on 
equilibrium GDP and the price level? 

Solution: Given the assumptions made here, the cuts in R&D funding should reduce productivity growth.  
The model would show this as a leftward shift in the AS curve, leading to a lower equilibrium GDP 
and a higher price level. 

7. How would a dramatic increase in the stock market shift the AD curve? What effect would 
the shift have on the equilibrium level of GDP and the price level?   
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Solution: An increase in the value of the stock market would make individuals feel wealthier and thus more 
confident about their economic situation.  This would likely cause an increase in consumer 
confidence leading to an increase in consumer spending, shifting the AD curve to the right.  The 
result would be an increase in the equilibrium level of GDP and an increase in the price level. 

8. Suppose Mexico, one of our largest trading partners and purchaser of a large quantity of our 
exports, goes into a recession.  Use the AD/AS model to determine the likely impact on our 
equilibrium GDP and price level. 

Solution: Since imports depend on GDP, if Mexico goes into recession, its GDP declines and so do its 
imports.  This decline in our exports can be shown as a leftward shift in AD, leading to a decrease in 
our GDP and price level. 

9. A policymaker claims that tax cuts led the economy out of a recession.  Can we use the 
AD/AS diagram to show this? 

Solution : Tax cuts increase consumer and investment spending, depending on where the tax cuts are targeted.  
This would shift AD to the right, so if the tax cuts occurred when the economy was in recession (and 
GDP was less than potential), the tax cuts would increase GDP and “lead the economy out of 
recession.” 

10. Many financial analysts and economists eagerly await the press releases for the reports on 
the home price index and consumer confidence index. What would be the effects of a 
negative report on both of these? What about a positive report? 

Solution: A negative report on home prices would make consumers feel like the value of their homes, which 
for most Americans is a major portion of their wealth, has declined.  A negative report on consumer 
confidence would make consumers feel pessimistic about the future.  Both of these would likely 
reduce consumer spending, shifting AD to the left, reducing GDP and the price level.  A positive 
report on the home price index or consumer confidence would do the opposite. 

11. What impact would a decrease in the size of the labor force have on GDP and the price level 
according to the AD/AS model?  

Solution : A smaller labor force would be reflected in a leftward shift in AS, leading to a lower equilibrium 
level of GDP and higher price level. 

12. Suppose after five years of sluggish growth, the economy of the European Union picks up 
speed.  What would be the likely impact on the U.S. trade balance, GDP, and employment? 

Solution : Higher EU growth would increase demand for U.S. exports, reducing our trade deficit.  The 
increased demand for exports would show up as a rightward shift in AD, causing GDP to rise (and 
the price level to rise as well).  Higher GDP would require more jobs to fulfill, so U.S. employment 
would also rise. 

13. Suppose the Federal Reserve begins to increase the supply of money at an increasing rate.  
What impact would that have on GDP, unemployment, and inflation? 

Solution : Expansionary monetary policy shifts AD to the right.  A continuing expansionary policy would 
cause larger and larger shifts (given the parameters of this problem).  The result would be an increase 
in GDP and employment (a decrease in unemployment) and higher prices until potential output was 
reached.  After that point, the expansionary policy would simply cause inflation. 
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14. If the economy is operating in the neoclassical zone of the SRAS curve and aggregate 

demand falls, what is likely to happen to real GDP? 

Solution : Since the AS curve is vertical in the neoclassical zone, unless the economy is bordering the 
intermediate zone, a decrease in AS will cause a decrease in the price level, but no effect on real 
economic activity (i.e., real GDP or employment). 

15. If the economy is operating in the Keynesian zone of the SRAS curve and aggregate demand 
falls, what is likely to happen to real GDP? 

Solution : Because the AS curve is horizontal in the Keynesian zone, a decrease in AD should depress real 
economic activity but have no effect on prices. 

Review Questions 

16. What is Say’s law? 

Solution: Say’s law states that supply creates its own demand. 

17. What is Keynes’ law? 

Solution: Keynes law states that demand creates its own supply. 

18. Do neoclassical economists believe in Keynes’ law or Say’s law? 

Solution: Neoclassical economists tend to believe in Say’s law. 

19. Does Say’s law apply more accurately in the long run or the short run? What about Keynes’ 
law? 

Solution: Say’s law applies more accurately to the long run, while Keynes’ law applies more accurately to the 
short run. 

20. What is on the horizontal axis of the AD/AS diagram? What is on the vertical axis? 

Solution: The horizontal axis shows the aggregate level of output, while the vertical axis shows the aggregate 
price level. 

21. What is the economic reason why the SRAS curve slopes up? 

Solution : As prices rise, suppliers will see greater profit opportunities and increase production. 

22. What are the components of the aggregate demand (AD) curve? 

Solution : Consumption, investment, net exports and government spending. 

23. What are the economic reasons why the AD curve slopes down? 

Solution : The AD curve slopes downward from left to right because of the wealth effect, the interest rate 
effect and the foreign price effect.  The wealth effect refers to the fact that a lower price level one’s 
savings or wealth purchases more goods and services.  This increase in wealth causes an increase in 
spending.  The interest rate effect is that with a lower price level, the demand for money declines, 
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lowering interest rates and stimulating investment spending.  The foreign price effect is that if the 
price level decreases (relative to prices in the rest of the world), demand for exports increases, and 
demand for imports decreases stimulating aggregate demand. 

24. Briefly explain the reason for the near-horizontal shape of the SRAS curve on its far left. 

Solution : Since the economy is producing an output far below potential GDP, it is easy to increase 
production in response to a small price change. 

25. Briefly explain the reason for the near-vertical shape of the SRAS curve on its far right. 

Solution : Since all of the economy’s resources are already fully employed, it is difficult to increase supply 
further, even in response to a large price change. 

26. What is potential GDP?  

Solution : Potential GDP is the output an economy can achieve when its resource are fully employed. 

27. Name some factors that could cause the SRAS curve to shift, and say whether they would 
shift AS to the right or to the left. 

Solution : A natural disaster or lack of availability of inputs could shift the AS curve to the left, while a new 
production technology could shift it to the right. 

28. Will the shift of SRAS to the right tend to make the equilibrium quantity and price level 
higher or lower? What about a shift of SRAS to the left? 

Solution : A shift to the right will tend to reduce prices and increase quantity, while a shift to the left will do 
the reverse. 

29. What is stagflation? 

Solution : Stagflation occurs when an economy sees reductions in output and rising prices at the same time. 

30. Name some factors that could cause AD to shift, and say whether they would shift AD to the 
right or to the left. 

Solution : An increase in consumer confidence could cause AD to shift right, while a higher level of taxation 
could cause it to shift left. 

31. Would a shift of AD to the right tend to make the equilibrium quantity and price level higher 
or lower? What about a shift of AD to the left? 

Solution : Increase prices and quantity, while a shift to the left will decrease both prices and quantity 

32. How is long-term growth illustrated in an AD/AS model? 

Solution : Long term growth is shown by the increase of potential GDP, represented by a vertical line. 

33. How is recession illustrated in an AD/AS model? 



OpenStax College Principles of Economics 
 
Solution : A recession is a temporary shift of the aggregate equilibrium to below potential GDP. 

34. How is cyclical unemployment illustrated in an AD/AS model? 

Solution : Cyclical unemployment is illustrated by how close the equilibrium is to potential output. 

35. How is the natural rate of unemployment illustrated in an AD/AS model? 

Solution : The natural rate of unemployment occurs at potential GDP, represented by a vertical line. 

36. How is pressure for inflationary price increases shown in an AD/AS model? 

Solution : Shifts in the AS and AD curve that bring the equilibrium into the steep portion of the AS curve 
show inflationary pressure. 

37. What are some of the ways in which exports and imports can affect the AD/AS model? 

Solution : An increase in net exports can increase aggregate demand, shifting it to the right and resulting in 
increased outputs and employment, as well as higher prices. 

38. What is the Keynesian zone of the AS curve? How much is the price level likely to change in 
the Keynesian zone? 

Solution : The Keynesian zone is the flat portion of the supply curve, so price levels tend not to be very 
responsive to shifts in supply. 

39. What is the neoclassical zone of the AS curve? How much is the output level likely to change 
in the neoclassical zone? 

Solution : The neoclassical zone of the AS curve is the vertical portion of the curve, where shifts have little 
effect on output. 

40. What is the intermediate zone of the AS curve? Will a rise in output be accompanied by a rise 
or a fall in the price level in this zone? 

Solution : The intermediate zone of the AS curve is where the curve is upward sloping without becoming 
either horizontal or vertical. Expansions in output result in falling prices in this zone. 

Critical Thinking Questions 

41. Why would an economist choose either the neoclassical perspective or the Keynesian 
perspective, but not both? 

Solution: These two perspectives are contradictory in terms of policy positions, and cannot both be held 
simultaneously. 

42. On a microeconomic demand curve, a decrease in price causes an increase in quantity 
demanded because the product in question is now relatively less expensive than substitute 
products.   Explain why aggregate demand does not increase for the same reason in 
response to a decrease in the aggregate price level.  In other words, what causes total 
spending to increase if it’s not because goods are now cheaper? 
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Solution : The buying power of existing savings and wages is still affected by changes in the price level, so a 
lower aggregate price level makes consumers relatively wealthier and more likely to consume more. 

43. In July, 2013 the consulting firm Mercer released results from a survey where workers in the 
U.S. expected a 2.9% increase in pay in 2014. Assuming this occurs and it was the only 
development in the labor market that year, how would this affect the AS curve? What if it was 
also accompanied by an increase in worker productivity? 

Solution : Labor is an input, so a higher price would tend to shift AS to the left. However, this could be 
balanced out by a simultaneous increase in worker productivity. 

44. If new government regulations require firms to use a cleaner technology that is also less 
efficient than what was previously used, what would the effect be on output, the price level, 
and employment using the AD/AS diagram? 

Solution : This would make production more expensive and result in a leftward shift in the AS curve, causing 
higher prices, less output and less employment. 

45. During the spring of 2014 the Midwestern U.S., which has a large agricultural base, 
experiences above-average rainfall. Using the AD/AS diagram, what is the effect on output, 
the price level, and employment? 

Solution : This would increase crop yields and shift the AS curve to the right, resulting in lower prices, higher 
output and higher employment. 

46. Hydraulic fracturing (fracking) has the potential to significantly increase the amount of 
natural gas produced in the United States. If a large percentage of factories and utility 
companies use natural gas, what will happen to output, the price level, and employment? 

Solution : This would be a rightward shift in the AS curve, resulting in lower prices, higher output and higher 
employment. 

47. Some politicians have suggested tying the minimum wage to the consumer price index 
(CPI). Using the AD/AS diagram, what effects would this policy most likely have on output, 
the price level, and employment? 

Solution : Increases in the minimum wage raise the cost of labor, shifting aggregate supply to the left and 
cause upward pressure on prices, while reducing output and employment. The increase in prices (e.g. 
the CPI) would then cause additional increases in the minimum wage and so create a wage-price 
spiral, continually keeping output below potential and employment less than full. 
There may also be an effect on aggregate demand as workers have more money to spend, which 
could shift aggregate demand to the right, which would tend to add to higher prices, higher output 
and greater employment. Without knowing the magnitudes of these effects, we cannot say for sure 
what would happen to output and employment, but prices will face continuous upward pressure 
from both the supply and demand side.  

48. If households decide to save a larger portion of their income, what effect would this have on 
the output, employment, and price level in the short run? What about the long run? 

Solution : In the short run, this would be a leftward shift of AD, and result in reduced prices, output and 
employment. In the long run, it would most likely result in a rightward shift in supply, as firms took 
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advantage of the increased availability of loanable fund to make investments in capital and 
technology. This would lead to lower prices, more output and more employment. 

49. If firms become more optimistic about the future of the economy and at the same time 
innovation in 3-D printing makes most workers more productive, what is the combined 
effect on output, employment, and the price-level? 

Solution : Both of these effects shift supply to the right, resulting in lower prices, more output and more 
employment. 

50. If Congress cuts taxes at the same time that businesses become more pessimistic about the 
economy, what is the combined effect on output, the price level, and employment using the 
AD/AS diagram? 

Solution : The tax cut will shift AD to the right, while the pessimism by businesses will shift AS to the left, 
resulting in an ambiguous change in output and employment, but certain to cause higher prices. 

51. Suppose the level of structural unemployment increases. How would the increase in 
structural unemployment be illustrated in the AD/AS model?  Hint: How does structural 
unemployment affect potential GDP? 

Solution : An increase in structural unemployment likely result in a leftward shift in aggregate demand, as 
unemployed workers saw their incomes drop. This would bring the economy into equilibrium at a 
point below potential GDP. Structurally unemployed workers are not being employed to their full 
potential, so their presence always indicates a level of output below potential GDP. 

52. If foreign wealth holders decide that the United States is the safest place to invest their 
savings, what would the effect be on the economy here? Show graphically using the AD/AS 
model. 

Solution : This would be a rightward shift in the aggregate demand curve, as foreign investors spend their 
money domestically. The result is higher prices, more output and more employment. 

53. The AD/AS model is static.  It shows a snapshot of the economy at a given point in time. 
Both economic growth and inflation are dynamic phenomena.  Suppose economic growth is 
3% per year and aggregate demand is growing at the same rate.  What does the AD/AS 
model say the inflation rate should be? 

Solution : The answer depends on the shape of the aggregate supply curve, since the inflation rate is measured 
by changes in the price level over time. If aggregate supply increases along with demand, there will be 
no inflation. 

54. Explain why the short-run aggregate supply curve might be fairly flat in the Keynesian zone 
of the AS curve. How might we tell if we are in the Keynesian zone of the AS? 

Solution : The Keynesian zone of the AS curve assumes that an economy is producing at a level below 
potential GDP, so shifts in supply are reflected mainly by output rather than prices. 

55. Explain why the short-run aggregate supply curve might be vertical in the neoclassical zone 
of the AS curve. How might we tell if we are in the neoclassical zone of the AS? 
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Solution : The neoclassical zone of the AS curve assumes that the economy is operating at near-potential 
GDP. Since resources are already fully employed, increases in supply tend to be reflected by higher 
prices more than increases n output. 

56. Why might it be important for policymakers to know which zone of the AS curve the 
economy is in? 

Solution : The effect of an economic stimulus will vary considerably depending on which zone of the AS 
curve the economy is currently in. 

57. In your view, is the economy currently operating in the Keynesian, intermediate or 
neoclassical portion of the economy’s aggregate supply curve? 

Solution : Exercise left to the student, since economic conditions will vary based on the time at which this is 
read. 

58. Are Say’s law and Keynes’ law necessarily mutually exclusive? 

Solution : They are not mutually exclusive if we examine different time horizons. Keynes’ law tends to reflect 
the short run, while Say’s law tends to reflect the long run. 

Problems 

59. Review the problem shown in the Work it Out titled “Interpreting the AD/AS Model.” Like 
the information provided in that feature, the table below shows information on aggregate 
supply, aggregate demand and the price level for the imaginary country of Xurbia. 

Price Level AD AS 

110 700 600 

120 690 640 

130 680 680 

140 670 720 

150 660 740 

160 650 760 

170 640 770 

 
a. Plot the AD/AS diagram from the data shown. Identify the equilibrium.  
b. Imagine that as a result of a government tax cut, aggregate demand becomes higher 

by 50 at every price level. Identify the new equilibrium.  
c. How will the new equilibrium alter output? How will it alter the price level? What do 

you think will happen to employment? 

Solution : 
a. The equilibrium occurs at a price level of 130, where Aggregate Supply equals Aggregate 

Demand. 
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b. The new equilibrium would occur at a price level of 140. 
c. Output will increase, prices will be higher, and unemployment will decline as the economy 

nears potential GDP. 
 
 

60. The imaginary country of Harris Island has the aggregate supply and aggregate demand 
curves as shown in the table below.  

Price Level AD AS 

100 700 200 

120 600 325 

140 500 500 

160 400 570 

180 300 620 

 
a. Plot the AD/AS diagram. Identify the equilibrium.  

 
b. Would you expect unemployment in this economy to be relatively high or low? 
c. Would you expect concern about inflation in this economy to be relatively high or 

low? 
d. Imagine that consumers begin to lose confidence about the state of the economy, 

and so AD becomes lower by 275 at every price level. Identify the new aggregate 
equilibrium. 

e. How will the shift in AD affect the original output, price level and employment? 

Solution : 
a. The equilibrium occurs at a price level of 140. 
b. Unemployment would be high because the economy is producing at well below potential 

GDP, as we can see from the flat shape of the AS curve at equilibrium.  
c. Concerns about inflation should be relatively low, because small increases in price lead to 

high increases in output and thus employment. 
d. The new equilibrium would occur at a price level of 120. 
e. Prices will decline, output will decline and employment will decline as well. 
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61. Santher is an economy described by the table below. 

 

Price Level AD AS 

50 1,000 250 

60 950 580 

70 900 750 

80 850 850 

90 800 900 

a. Plot the AD/AS curves and identify the equilibrium.  

 
b. Would you expect unemployment in this economy to be relatively high or low? 
c. Would you expect prices to be a relatively large or small concern for this economy? 
d. Imagine that input prices fall and so AS shifts to the right by 150 units. Identify the 

new equilibrium.  
e. How will the shift in AS affect the original output, price level and employment? 

Solution : 
a. The equilibrium occurs at a price level of 80. 
b. Unemployment should be high, due to the flat shape of the AS curve at equilibrium.  
c. Prices of outputs are much too low and should be a major concern. 
d. The new equilibrium occurs at a price level of 70. 
e. Prices will fall, but employment and output will rise since the price shift was driven by input 

prices and not a drop in demand. 
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CHAPTER 25: THE KEYNESIAN PERSPECTIVE  

Self-Check Questions 

1. In the Keynesian framework, which of the following event might cause a recession? Which 
might cause inflation? Sketch AD/AS diagrams to illustrate your answers. 

a. A large increase the price of the homes that people own.  
b. Rapid growth in the economy of a major trading partner.  
c. The development of a major new technology offers profitable opportunities for 

business.  
d. The interest rate rises.  
e. The good imported from a major trading partner become much less expensive.  

Solution  
a. AD will shift to the right and may cause inflation if it goes beyond potential GDP.  
b. AD will shift to the right and may cause inflation if it goes beyond potential GDP.  
c. AD will shift to the right and may cause inflation if it goes beyond potential GDP.  
d. AD will shift to the left and may cause recession if it goes beyond potential GDP. 
e. Demand for cheaper imports increase reducing demand for domestic products. AD will shift 

to left and may be recessionary. 

2. In a Keynesian framework, using an AD/AS diagram, which of the following government 
policy choices offer a possible solution to a recession? Which offer a possible solution to 
inflation? 

a. A tax increase on consumer income. 
b. A surge in military spending 
c. A reduction in taxes for businesses that increase investment 
d. Major reduction in what the U.S. government spends on health care outlays 

Solution  
a. A tax increase on consumer income will cause consumption to fall, pushing the AD curve 

left and is a possible solution to inflation. 
b. A surge in military spending is an increase in government spending. This will cause the AD 

curve to shift to the right. If the Real GDP is less than Potential GDP then this spending 
would pull the economy out of a recession. If the Real GDP is to the right of Potential 
GDP, then the AD curve will shift further to the right and military spending will be 
inflationary.  

c. At tax cut focused on business investment will shift AD to the right. If the original 
Macroeconomic equilibrium is below potential GDP, then this policy can help move an 
economy out of a recession. 

d. Government spending on health care will cause the AD curve to shift to the right. If the 
Real GDP is less than Potential GDP then this spending would pull the economy out of a 
recession. If the Real GDP is to the right of Potential GDP, then the AD curve will shift 
further to the right and military spending will be inflationary. 

 

3. Use the AD/AS model to explain how an inflationary gap occurs, beginning from the initial 
equilibrium in the following figure. 
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Solution: An inflationary gap is the result of an increase in aggregate demand when the economy is at 
potential output. Since the AS curve is vertical at potential GDP, any increase in AD will lead to a 
higher price level (i.e. inflation) but no higher real GDP. This is easy to see if you draw AD1 to the 
right of AD0. 

4. Suppose the U.S. congress cuts federal government spending in order to balance the Federal 
budget. Use the AD/AS model to analyze the likely impact on output and employment. 
Hint: revisit the figure in Exercise 25.3. 
 

Solution: A decrease in government spending will shift AD to the left. 
 
5. How would a decrease in energy prices affect the Phillips curve? 

Solution: A decrease in energy prices, a positive supply shock, would cause the AS curve to shift out to the 
right, yielding more real GDP at a lower price level. This would shift the Phillips curve down toward 
the origin, meaning the economy would experience lower unemployment and a lower rate of inflation. 

 
6. Does Keynesian economics require government to set controls on prices, wages, or interest 

rates? 

Solution : Keynesian economics doesn’t require microeconomic price controls of any sort. It is true that many 
Keynesian economic prescriptions were for the government to influence the total amount of 
aggregate demand in the economy, often through government spending and tax cuts. 

7. List three practical problems with the Keynesian perspective. 

Solution : The three problems center on government’s ability to estimate of potential GDP, decide whether to 
influence aggregate demand through tax changes or changes in government spending, and the lag 
time that occurs as Congress and the President attempt to pass legislation. 

Review Questions 

8. Name some economic events, not related to government policy, which could cause 
aggregate demand to shift. 

Solution : A change in consumer confidence, a relative increase in prices in foreign countries, or a sudden 
decrease in population could cause aggregate demand to shift. 

9. Name some government policies that could cause aggregate demand to shift. 
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Solution : Changes in income tax rates or restrictions on free trade could cause aggregate demand to shift. 

10. From a Keynesian point of view, which is more likely to cause a recession: aggregate 
demand or aggregate supply and why? 

Solution : Aggregate demand is more likely to cause a recession, due to fluctuations in confidence known as 
the “animal spirits.” 

11. Why do sticky wages and prices increase the impact of an economic downturn on 
unemployment and recession? 

Solution : Since wages and prices cannot adjust quickly, markets cannot come into equilibrium, and labor 
surpluses (unemployment) results. 

12. Explain what economists mean by “menu costs.” 

Solution : Menu costs are the costs to seller of rapidly changing their prices. 

13. What tradeoff is shown by a Phillips curve? 

Solution : The short run tradeoff between inflation and unemployment. 

14. Would you expect to see long-run data trace out a stable downward-sloping Phillips curve? 

Solution : No, the Phillips curve describes a short run phenomenon. In the long run, there is no trade-off 
between inflation and unemployment. In other words, the Phillips curve is vertical at the natural rate 
of unemployment. 

15. What is the Keynesian prescription for recession? For inflation? 

Solution : Keynesians prescribe increasing aggregate demand through government spending during recession 
and reducing aggregate demand through reductions in spending during inflationary periods. 

16. How did the Keynesian perspective address the economic market failure of the Great 
Depression? 

Solution : The Keynesian perspective holds that the Great Depression was caused by falling aggregate 
demand, and endorsed the stimulative fiscal policies of FDR to attempt to boost aggregate demand 
and restore the economy to potential GDP. 

Critical Thinking Questions 

17. In its recent report, The Conference Board’s Global Economic Outlook 2013, Updated May 
2013 (http://www.conference-board.org/data/globaloutlook.cfm) projects China’s growth 
between 2014 and 2018 to be just under eight percent. International Business Times 
(http://www.ibtimes.com/us-exports-china-have-grown-294-over-past-decade-1338693) 
reports that China is the U.S. third largest export market with exports to China growing 
294% over the last ten years. Explain what impact China has on the U.S. economy?  

Solution : From a Keynesian perspective, the cheap goods we import from China detract from our aggregate 
demand and reduce the amount of economic output and employment at home. 

18. What may happen if growth in China continues or contracts? 
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Solution : If China continues to grow, their goods should become relatively more expensive and we can expect 
to import fewer of them. If the growth contracts, prices should fall and we would import more from 
China. 

19. Does it make sense that wages would be sticky downwards but not upwards? Why or Why 
not? 

Solution: Wages tend to be stickier in the downward direction, because employees are often unwilling to take 
a pay cut. There is a strong psychological resistance to wage decreases, whereas wage increases have 
no such issue. 

20. Suppose the economy is operating at potential GDP when it experiences an increase in 
export demand. How might the economy increase production of exports to meet this 
demand, given that the economy is already at full employment? 

Solution: The economy could shift away from domestic production, or the price level could simply rise. 

21. Do you think the Phillips Curve is a useful tool for analyzing the economy today? Why or 
why not? 

Solution: The 1970s taught us that we can have both high inflation and high unemployment. More recently, 
however, we have seen relatively low inflation accompanying high unemployment, so the Phillips 
Curve may be useful. 

22. Return to the table at the Bureau of Economic Analysis in the Work It Out feature titled 
“The Phillips Curve in the United States. How would you expect government spending to 
have changed over the last six years? 

Solution : You would have expected government spending to contract slightly as the economy began to 
recover from the Great Recession. 

23. Explain what types of policies the Federal government may have implemented to restore 
aggregate demand and the potential obstacles policymakers may have encountered. 

Solution : Some policies have included subsidies to struggling industries such as automobiles and banks, while 
others have involved direct government spending on infrastructure projects, as well as extended 
unemployment benefits. Policymakers have encountered resistance on these ideas both on the 
grounds of fairness and worries over the widening budget deficit. 
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CHAPTER 26: THE NEOCLASSICAL PERSPECTIVE  

1. Do rational expectations tend to look back at past experience while adaptive expectations 
look ahead to the future? Explain your answer. 

Solution : No, this statement is false. It would be more accurate to say that rational expectations seek to 
predict the future as accurately as possible, using all of past experience as a guide. Adaptive 
expectations are largely backward looking; that is, they adapt as experience accumulates, but without 
attempting to look forward. 

2. Legislation proposes that the government should use macroeconomic policy to achieve an 
unemployment rate of zero percent, by increasing aggregate demand for as much and as 
long as necessary to accomplish this goal. From a neoclassical perspective, how will this 
policy affect output and the price level in the short run and in the long run? Sketch an 
aggregate demand/aggregate supply diagram to illustrate your answer. Hint: consult the 
following figure that appeared earlier in this chapter. 
 

 

Solution : An unemployment rate of zero percent is presumably well below the rate that is consistent with 
potential GDP and with the natural rate of unemployment. As a result, this policy would be 
attempting to push AD out to the right. In the short run, it might be possible to have unemployment 
slightly below the natural rate for a time, at a price of higher inflation, as shown by the movement 
from E0 to E1 along the short-run AS curve. However, over time the extremely low unemployment 
rates will tend to cause wages to be bid up, and shift the short-run AS curve back to the left. The 
result would be a higher price level, but an economy still at potential GDP and the natural rate of 
unemployment, as determined by the long-run AS curve. If the government continues this policy, it 
will continually be pushing the price level higher and higher, but it will not be able to achieve its goal 
of zero percent unemployment, because that goal is inconsistent with market forces. 

3. Would it make sense to argue that rational expectations economics is an extreme version of 
neoclassical economics? Explain. 

Solution: The statement is accurate. Rational expectations can be thought of as a version of neoclassical 
economics because it argues that potential GDP and the rate of unemployment are shaped by market 
forces as wages and prices adjust. However, it is an “extreme” version because it argues that this 
adjustment takes place very quickly. Other theories, like adaptive expectations, suggest that 
adjustment to the neoclassical outcome takes a few years. 
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4. Summarize the Keynesian and Neoclassical models. 

Solution : The short-term Keynesian model is built on the importance of aggregate demand as a cause of 
business cycles and a degree of wage and price rigidity, and thus does a sound job of explaining many 
recessions and why cyclical unemployment rises and falls. The neoclassical model emphasizes 
aggregate supply by focusing on the underlying determinants of output and employment in markets, 
and thus tends to put more emphasis on economic growth and how labor markets work. 

Review Questions 

5. Does neoclassical economics focus on the long term or the short term? Explain your answer. 

Solution : Neoclassical economics focuses on the long term, where all factors have time to adjust to changing 
conditions. 

6. Does neoclassical economics view prices and wages as sticky or flexible? Why? 

Solution : Neoclassical economics views prices and wages as flexible, because it focuses on the long term 
where all factors are flexible. 

7. What shape is the long-run aggregate supply curve? Why does it have this shape? 

Solution : The long run aggregate supply curve is vertical, because in the long run output depends on the 
factors of production, not on prices. 

8. What is the difference between rational expectations and adaptive expectations? 

Solution : Rational expectations attempt to predict outcomes based on all the currently available information, 
whereas adaptive expectations make predictions based on what has happened in the past. 

9. A neoclassical economist and a Keynesian economist are studying the economy of Vineland. 
It appears that Vineland is beginning to experience a mild recession with a decrease in 
aggregate demand. Which of these two economists would likely advocate that the 
government of Vineland take active measures to reverse this decline in aggregate demand? 
Why? 

Solution : The Keynesian would argue that aggregate demand needs to be stimulated, whereas the neoclassical 
economist would argue that the economy is undergoing a necessary correction and should be left 
alone  

10. Do neoclassical economists tend to focus more on long term economic growth or on 
recessions? Explain briefly. 

Solution : On long term economic growth, which they believe we can control through policy. On the other 
hand, they believe that there is little we can do to eliminate recessions. 

11. Do neoclassical economists tend to focus more on cyclical unemployment or on inflation? 
Explain briefly. 

Solution : On inflation. Attempts to correct cyclical unemployment will only result in inflation, whereas 
inflation itself can be tremendously damaging to an economy. 
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12. Do neoclassical economists see a value in tolerating a little more inflation if it brings 

additional economic output? Explain your answer. 

Solution : In general, neoclassical economists would reject this view, since the additional economic output 
would only be a short term bubble, that would ultimately revert to the natural level, bringing 
economic pain with it. 

13. If aggregate supply is vertical, what role does aggregate demand play in determining output? 
In determining the price level? 

Solution : Aggregate demand will not determine output, but only changes in the price level. 

14. What is the shape of the neoclassical long-run Phillips curve? What assumptions are made 
that lead to this shape? 

Solution : The curve would be vertical, since the natural rate of unemployment is unaffected by prices. 

15. When the economy is experiencing a recession, would a neoclassical economist argue for 
aggressive policy to stimulate aggregate demand and return the economy to full 
employment? Explain your answer. 

Solution : No, a neoclassical economist would not advise such a policy, for fear that it would simply result in a 
higher price level without corresponding increases in output. 

16. If the economy is suffering through a rampant inflationary period, would a Keynesian 
economist advocate for stabilization policy that involves higher taxes and higher interest 
rates? Explain your answer 

Solution : Yes, higher taxes and higher interest rates would reduce aggregate demand and encouraging saving 
instead of consumption, shifting AD to the left and reducing prices. 

Critical Thinking Questions 

17. If most people have rational expectations, how long will recessions last? 

Solution: If people have rational expectations, they will expect prices to fall immediately, so prices will fall, 
minimizing the duration of recessions.  In a world of perfect rational expectations, the economy will 
exhibit no business cycles at all, always operating at potential GDP and full employment. 

18. Explain why the neoclassical economists believe that nothing much need be done about 
unemployment. Do you agree or disagree? Explain. 

Solution: Neoclassical economists argue that government policies cannot affect long run output, but only 
result in changes in the price level.  By attempting to increase employment through stimulus, they 
would argue that inflation will result with no long run increase in employment or output. 

19. The American Recovery and Reinvestment Act was criticized by economists from all 
theoretical persuasions. The "Stimulus Package" was arguably a Keynesian measure so why 
would a Keynesian economist be critical? Why would neoclassical economists be critical? 

Solution : Keynesians criticized the package for not being large enough to have the desired effect. Neoclassical 
economists criticized it for having the potential to cause vast amounts of inflation and, since it is not 
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possible to boost long run output through spending, creating another bubble just like the one that 
caused the Great Recession. 

20. Is it a logical contradiction to be a neoclassical Keynesian? Explain. 

Solution : This can happen if one takes the Keynesian position in the short run and the neoclassical position 
in the long run. 

Problems 

21. The following table to answer the following questions. 

 

Price Level Aggregate Supply Aggregate Demand 
90 3000 3500 
95 3000 3000 
100 3000 2500 
105 3000 2200 
110 3000 2100 

 
a. Sketch an aggregate supply and aggregate demand diagram. 
b. What is the equilibrium output and price level? 
c. If aggregate demand shifts right, what is equilibrium output? 
d. If aggregate demand shifts left, what is equilibrium output? 
e. In this scenario, would you suggest using aggregate demand to alter the level of 

output or to control any inflationary increases in the price level? 

Solution: 

a. Sketch the graph by plotting the points given in table. 
 

 
b. Equilibrium output is 3000 and the price level is 95. 
c. Equilibrium output remains at 3000. 
d. Equilibrium output remains at 3000. 
e. Shifts in aggregate demand cannot affect the output level, but could be used to alter the price 

level. 
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CHAPTER 27: MONEY AND BANKING 

Self-Check Questions 

1. In many casinos, a person buys chips to use for gambling. Within the walls of the casino, 
these chips can often be used to buy food and drink or even a hotel room. Do chips in a 
gambling casino serve all three functions of money? 

Solution : As long as you remain within the walls of the casino, chips fit the definition of money; that is, they 
serve as a medium of exchange, a unit of account, and a store of value. Chips do not work very well 
as money once you leave the casino, but many kinds of money do not work well in other areas. For 
example, it is hard to spend money from Turkey or Brazil at your local supermarket or at the movie 
theater. 

2. Can you name some item that is a store of value, but does not serve the other functions of 
money? 

Solution : Many physical items that a person buys at one time but may sell at another time can serve as an 
answer to this question. Examples include a house, land, art, rare coins or stamps, and so on. 

3. If you are out shopping for clothes and books, what is easiest and most convenient for you to 
spend: M1 or M2? Explain your answer. 

Solution : The currency and checks in M1 are easiest to spend. It is harder to spend M2 directly, although if 
there is an automatic teller machine in the shopping mall, you can turn M2 from your savings 
account into an M1 of currency quite quickly. If your answer is about “credit cards,” then you are 
really talking about spending M1—although it is M1 from the account of the credit card company, 
which you will repay later when you credit card bill comes due. 

4. For the following list of items, indicate if they are in M1, M2, or neither:  
a. Your $5,000 line of credit on your Bank of America card  
b. $50 dollars’ worth of traveler’s checks you have not used yet  
c. $1 in quarters in your pocket  
d. $1200 in your checking account  
e. $2000 you have in a money market account  

Solution : 
a. Neither in M1 or M2 
b. That is part of M1, and because M2 includes M1 it is also part of M2 
c. Currency out in the public hands is part of M1 and M2 
d. Checking deposits are in M1 and M2 
e. Money market accounts are in M2 

 
5. Explain why the money listed under assets on a bank balance sheet may not actually be in 

the bank? 

Solution : A bank’s assets include cash held in their vaults, but assets also include monies that the bank holds 
at the Federal Reserve Bank (called “reserves”), loans that are made to customers, and bonds. 

6. Imagine that you are in the position of buying loans in the secondary market (that is, buying 
the right to collect the payments on loans made by banks) for a bank or other financial 
services company. Explain why you would be willing to pay more or less for a given loan if: 
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a. The borrower has been late on a number of loan payments  
b. Interest rates in the economy as a whole have risen since the loan was made  
c. The borrower is a firm that has just declared a high level of profits  
d. Interest rates in the economy as a whole have fallen since the loan was made  

Solution  
a. A borrower who has been late on a number of loan payments looks perhaps less likely to 

repay the loan, or to repay it on time, and so you would want to pay less for that loan. 
b. If interest rates generally have risen, then this loan made at a time of relatively lower interest 

rates looks less attractive, and you would pay less for it. 
c. If the borrower is a firm with a record of high profits, then it is likely to be able to repay the 

loan, and you would be willing to pay more for the loan. 
d. If interest rates in the economy have fallen, then the loan is worth more. 

Review Questions 

7. What are the four functions served by money? 

Solution : A unit of account, a medium of exchange, a store of value and a standard of deferred payment. 

8. How does the existence of money simplify the process of buying and selling? 

Solution : Money facilitates exchange by eliminating the need to find barter arrangements to which both 
parties are agreeable, what economists call a “coincidence of wants.” 

9. What is the double-coincidence of wants? 

Solution : This is when two parties discover that each has something the other wants, and a rate of exchange 
can be agreed upon. 

10. What components of money are counted as part of M1? 

Solution : M1 measures currency, travelers’ checks and checking accounts. 

11. What components of money are counted in M2? 

Solution : M2 measures savings and money market accounts in addition to M1. 

12. Why is a bank called a financial intermediary? 

Solution : Banks help lenders find borrowers and vice versa, serving as a middleman to help facilitate financial 
transactions. 

13. What does a balance sheet show? 

Solution : A balance sheet shows all of a bank’s assets and liabilities. 

14. What are the assets of a bank? What are its liabilities? 

Solution : The assets of a bank are the loans it has issued and its reserves, the liabilities are the accounts it 
holds, since it ultimately owes that money back to lenders. 
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15. How do you calculate the net worth of a bank? 

Solution : The net worth of a bank is the bank’s assets minus liabilities. 

16. How can a bank end up with negative net worth? 

Solution: If borrowers default on loans, the bank can end up with more liabilities than assets. 

17. What is the asset-liability time mismatch that all banks face? 

Solution : The fact that liabilities must be paid off on demand, while assets take time to accrue. 

18. What is the risk if a bank does not diversify its loans? 

Solution : A bank should diversify its loans so that if one particular market goes bad, it does not lose all of its 
loans in one blow. 

19. How do banks create money? 

Solution : Banks create money by loaning out deposits to borrowers, creating a multiplier effect on the money 
supply. 

20. What is the formula for the money multiplier? 

Solution : The money multiplier is the reciprocal of the reserve requirements on banks. 

Critical Thinking Questions 

21. The Bring it Home Feature discusses the use of cowrie shells as money. Although cowrie 
shells are no longer used as money, do you think other forms of commodity monies are 
possible? What role might technology play in our definition of money? 

Solution : Commodity money can take any number of forms, with gold and silver being the most popular, but 
this does not exclude other kinds as well. Technology has made digital currency possible, a new idea 
with interesting potential. 

22. Imagine that you are a barber in a world without money. Explain why it would be tricky to 
obtain groceries, clothing, and a place to live in this situation. 

Solution: Suppose the grocer is bald! In order to obtain the goods he needs, the barber would have to find 
people who want haircuts but also produce the items he most desires. 

23. Explain why you think the Federal Reserve Bank tracks M1 and M2. 

Solution : The Federal Reserve is responsible for conducting the nation’s monetary policy.  To do that, it 
needs to keep track of how much money is in circulation. The two primary measures of the supply of 
money are M1 and M2. The money supply is correlated with total expenditure in the economy, which 
affects the level of economic activity and the rate of inflation.  Since the purpose of monetary policy 
is to influence economic activity and inflation, the Federal Reserve tracks M1 and M2. 
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24. The total amount of U.S. currency in circulation divided by the U.S. population comes out to 
about $3,500 per person. That is more than most of us carry. Where is all the cash? 

Solution : Most of it is in banks or saved in households. 

25. Explain the difference between how you would characterize bank deposits and loans as 
assets and liabilities on your own personal balance sheet and how a bank would characterize 
deposits and loans as assets and liabilities on its balance sheet. 

Solution : An individual would view a bank deposit as an asset, since he can draw upon it at any time, and a 
loan as a liability, since he has to repay it. A bank takes the opposite view, since it has to pay deposits 
back, but can collect on loans. 

26. Should banks have to hold 100% of their deposits? Why or why not? 

Solution : No. Without the ability to lend money, banks would not be able to earn profits, or increase 
economic growth through the multiplier system. 

27. Explain what will happen to the money multiplier process if there is an increase in the 
reserve requirement? 

Solution : Since a smaller portion of each deposit is being lent out, the multiplier will decrease. This means 
fewer loans lent and less economic growth. 

28. What do you think the Federal Reserve Bank did to the reserve requirement during the Great 
Recession of 2008–2009? 

Solution : The Federal Reserve could have decreased reserve requirements to attempt to stimulate demand, 
but in fact they elected to use other monetary policy tools instead, since excess lending by banks was 
one of the causes of the recession to begin with. 

Problems 

29. If you take $100 out of your piggy bank and deposit it in your checking account, how did M1 
change? Did M2 change? 

Solution : Neither of these measures changes if there are no loans.   However, with loans, M1 and M2 can 
increase through multiple loans created by the $100 deposit. The increase in M1 and M2 would be 
equal to ($100-($100*reserve requirement))* money multiplier.  In other words if the reserve 
requirement were 20%, then the money multiplier would be 1/0.2= 5. Thus the increase in the 
money supply would be ($100- ($100*20%))*5 =$400 so M1 and M2 could grow by a total of $400 
as a result of putting $100 into the banking system. 

30. A bank has deposits of $400. It holds reserves of $50. It has purchased government bonds 
worth $70. It has made loans of $300. Set up a T-account balance sheet for the bank, with 
assets and liabilities, and calculate the bank’s net worth. 
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Solution : 
 

Assets Liabilities 

Reserves = $50 Deposits = $400 

Bonds = $70  

Loans = $300   

Total = $420  Total = $400 

 
Since the bank’s assets total $420 and the bank’s liabilities total $400, the bank’s net worth is $20. 

31. Humongous Bank is the only bank in the economy. The people in this economy have $20 
million in money, and they deposit all their money in Humongous Bank.  

a. Humongous Bank decides on a policy of holding 100% reserves. Draw a T-account 
for the bank.  

b. Humongous Bank is required to hold 5% of its existing $20 million as reserves, and 
to loan out the rest. Draw a T-account for the bank after this first round of loans has 
been made.  

c. Assume that Humongous bank is part of a multibank system. How much will money 
supply increase with that original loan of $19 million? 

Solution : 
 

a. Assets: $20 million in reserves. Liabilities: $20 million in deposits. 
 

Assets Liabilities 

Reserves = $20 million Deposits = $20 million 

Total = $20 million Total = $20 million 

 
b. Assets: $1 million in reserves. $19 million in loans. Liabilities: $20 million in deposits. 

 

Assets Liabilities 

Reserves = $1 million Deposits = $20 million 

Loans = $19 million   

Total = $20 million  Total = $20 million 

c. The money multiplier is the inverse of the reserve requirement, which in this case is 20, so 
the $19 million in deposits will increase the money supply by $380 million.  
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CHAPTER 28: MONETARY POLICY AND BANK 
REGULATION  

1. Why is it important for the members of the Board of Governors of the Federal Reserve to 
have longer terms in office than elected officials, like the President? 

Solution : Longer terms insulate the Board from political forces. Since the presidency can potentially change 
every four years, the Federal Reserve’s independence prevents drastic swings in monetary policy with 
every new administration and allows policy decisions to be made only on economic grounds. 

2. Given the danger of bank runs, why do banks not keep the majority of deposits on hand to 
meet the demands of depositors? 

Solution : Banks make their money from issuing loans and charging interest. The more money that is stored in 
the bank’s vault, the less is available for lending and the less money the bank stands to make. 

3. Bank runs are often described as “self-fulfilling prophecies.” Why is this phrase appropriate 
to bank runs? 

Solution : The fear and uncertainty created by the suggestion that a bank might fail can lead depositors to 
withdraw their money. If many depositors do this at the same time, the bank may not be able to meet 
their demands and will, indeed, fail. 

4. If the central bank sells $500 in bonds to a bank that has issued $10,000 in loans and is 
exactly meeting the reserve requirement of 10%, what will happen to the amount of loans and 
to the money supply in general? 

Solution : The bank has to hold $1,000 in reserves, so when it buys the $500 in bonds, it will have to reduce its 
loans by $500 to make up the difference. The money supply decreases by the same amount. 

5. What would be the effect of increasing the reserve requirements of banks on the money 
supply? 

Solution : An increase in reserve requirements would reduce the supply of money, since more money would 
be held in banks rather than circulating in the economy. 

6. Why does contractionary monetary policy cause interest rates to rise? 

Solution : Contractionary policy reduces the amount of loanable funds in the economy. As with all goods, 
greater scarcity leads a greater price, so the interest rate, or the price of borrowing money, rises. 

7. Why does expansionary monetary policy causes interest rates to drop? 

Solution : An increase in the amount of available loanable funds means that there are more people who want 
to lend. They, therefore, bid the price of borrowing (the interest rate) down. 

8. Why might banks want to hold excess reserves in time of recession? 
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Solution : In times of economic uncertainty, banks may worry that borrowers will lose the ability to repay their 

loans. They may also fear that a panic is more likely and they will need the excess reserves to meet 
their obligations. 

9. Why might the velocity of money change unexpectedly? 

Solution : If consumer optimism changes, spending can speed up or slow down. This could also happen in a 
case where consumers need to buy a large number of items quickly, such as in a situation of national 
emergency. 

Review Questions 

10. How is a central bank different from a typical commercial bank? 

Solution: A central bank doesn’t make loans or take deposits from individuals, but instead regulates the 
money supply of the entire economy. 

11. List the three traditional tools that a central bank has for controlling the money supply. 

Solution : Buying and selling bonds on the open market, changing the discount rate and altering reserve 
requirements. 

12. How is bank regulation linked to the conduct of monetary policy? 

Solution : Bank regulation affects the money supply through mechanisms such as the reserve requirement 
ratio, which determines how much money banks must keep on hand rather than lend out. 

13. What is a bank run? 

Solution : A bank run occurs when large numbers of people want to withdraw their deposits, such that the 
bank lacks the reserves to fulfill its obligations. 

14. In a program of deposit insurance as it is operated in the United States, what is being 
insured and who pays the insurance premiums? 

Solution : The deposits held by banks are being insured, and the insurance premiums are paid by the banks 
themselves. 

15. In government programs of bank supervision, what is being supervised? 

Solution : The operations of banks such that they do not engage in overly risky behavior that could result in 
bank runs and bank failures. 

16. What is the lender of last resort? 

Solution : The central bank is the lender of last resort, ensuring that funds are available even if other banks are 
unwilling to offer loans. 

17. Name and briefly describe the responsibilities of each of the following agencies: FDIC, 
NCUA, and OCC. 
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Solution : The Federal Deposit Insurance Corporation insures deposits held in banks against losses, The 
National Credit Union Administration supervises and regulates credit unions. The Office of the 
Comptroller of the Currency supervises national banks and branches of foreign banks in the U.S. 

18. Explain how to use an open market operation to expand the money supply. 

Solution : Buying bonds on the open market causes an increase in the money supply. 

19. Explain how to use the reserve requirement to expand the money supply. 

Solution : Lowering reserve requirements expands the money supply as banks are able to issue more loans. 

20. Explain how to use the discount rate to expand the money supply. 

Solution : Lowering the discount rate reduces the price of borrowing, so banks borrow more reserves and the 
money supply increases as the reserves are lent out. 

21. How do the expansionary and contractionary monetary policies affect the quantity of 
money? 

Solution : Expansionary monetary policy causes the money supply to increase by the central bank offering 
currency in exchange for bonds, and by reducing the cost of borrowing and lending for banks. 
Contractionary monetary policy reduces the money supply by selling bonds in exchange for currency, 
and increasing the price of borrowing and lending by banks. 

22. How does tight and loose monetary policy affect interest rates? 

Solution : Loose monetary policy lowers interest rates, while tight monetary policy raises them. 

23. How does expansionary, tight, contractionary, and loose monetary policy affect aggregate 
demand? 

Solution : Expansionary and loose monetary policy boosts aggregate demand, while contractionary and tight 
monetary policy reduces it. 

24. Which kind of monetary policy would you expect in response to high inflation: expansionary 
or contractionary? Why? 

Solution : Contractionary monetary policy would be the appropriate response. Reducing the money supply 
would raise interest rates and prevent prices from rising so quickly. 

25. Explain how to use quantitative easing to stimulate aggregate demand. 

Solution : Quantitative easing refers to a wide variety of expansionary monetary actions taken by the central 
bank, all of which inject money into the economy and reduce the cost of borrowing and lending, in 
the hopes of stimulating aggregate demand. 

26. Which kind of monetary policy would you expect in response to recession: expansionary or 
contractionary? Why? 
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Solution : Expansionary, sin order to stimulate demand and boost employment to hasten a recovery from the 

recession. 

27. How might each of the following factors complicate the implementation of monetary policy: 
long and variable lags, excess reserves, and movements in velocity? 

Solution : Lags complicate monetary policy because it takes time for the effects of a new policy to be felt. If 
economic conditions change before the effects of monetary policy happen, the actual outcome could 
be undesirable. Excess reserves can be a problem if the central bank is trying to increase the money 
supply, but banks are holding more than their required reserves due to fear of worsening economic 
conditions. The central bank makes its calculations with a certain velocity of money in mind. If this 
changes, it can throw off the intended effect of a monetary policy. 

28. Define the velocity of the money supply. 

Solution : The velocity of the money supply is the rate at which money changes hands in the economy. 

29. What is the basic quantity equation of money? 

Solution : The money supply times the velocity of money equals the price level times total output. M x V = P 
x Y. 

30. How does a monetary policy of inflation targeting work? 

Solution : The central bank decides on a desirable inflation rate and expands or contracts the money supply 
until that rate is observed. 

Critical Thinking Questions 

31. Why do presidents typically reappoint Chairs of the Federal Reserve Board even when they 
were originally appointed by a president of a different political party? 

Solution : Since the central bank is independent from the federal government, there is less of an advantage to 
having an appointee of a particular party, whereas maintaining the same leadership ensures a 
consistent policy. 

32. In what ways might monetary policy be superior to fiscal policy? In what ways might it be 
inferior? 

Solution : Monetary policy is more agile than fiscal policy because it does not have to be approved by 
Congress. On the other hand, monetary policy tends to be more inflationary than fiscal policy. 

33. The term “moral hazard” describes increases in risky behavior resulting from efforts to make 
that behavior safer. How does the concept of moral hazard apply to deposit insurance and 
other bank regulations? 

Solution : Since banks know that their deposits are insured, moral hazard would indicate that banks would be 
more likely to engage in risky lending behavior than if there were no such protections. 

34. Explain what would happen if banks were notified they had to increase their required 
reserves by one percentage point from, for example, 9% to10% of deposits. What would their 
options be to come up with the cash? 
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Solution : Banks could either sell off some assets, such as government bonds, or begin issuing fewer loans and 
foreclosing on delinquent loans. 

35. A well-known economic model called the Phillips Curve (discussed in The Keynesian 
Perspective chapter) describes the short run tradeoff typically observed between inflation 
and unemployment. Based on the discussion of expansionary and contractionary monetary 
policy, explain why one of these variables usually falls when the other rises. 

Solution : When the central bank uses expansionary policy to stimulate demand, the influx of money will cause 
prices to rise and lead to higher rates of inflation, while the increase in demand will create jobs and 
reduce unemployment. 

36. How does rule-based monetary policy differ from discretionary monetary policy (that is, 
monetary policy not based on a rule? What are some of the arguments for each? 

Solution : Rule based monetary policy limits changes in the money supply based on some predefined rule, 
such as increasing the money supply 1% per year, or increasing it at the same rate as GDP growth, 
whereas discretionary monetary policy allows for more flexibility in response to unforeseen events. 
Advocates for rule based monetary policy argue that the decision made by central bankers can be 
overreactions based on fear or public opinion, and that a steady, predictable policy is preferable. 
Advocates for discretionary policy claim that rules cannot account for unforeseen changes in the 
economy, and the central bankers need to be able to respond using their own judgment. 

37. Is it preferable for central banks to primarily target inflation or unemployment? Why? 

Solution : Inflation is generally agreed to be the better target, although many central banks target both. Too 
narrow of a focus on unemployment can result in wildly fluctuating price levels that can be very 
damaging to the economy. 

Problems 

38. Suppose the Fed conducts an open market purchase by buying $10 million in Treasury 
bonds from Acme Bank. Sketch out the balance sheet changes that will occur as Acme 
converts the bond sale proceeds to new loans. The initial Acme bank balance sheet contains 
the following information: Assets – reserves 30, bonds 50, and loans 50; Liabilities – deposits 
100 and equity 30. 

Solution: The new balance sheet will read: 

   

0BAssets 1BLiabilities 

Reserves = $30  Deposits = $100  

Bonds = $50-10 = $40 Equity = $30  

Loans = $50+10 = $60  

Total = $130 Total = $130 
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39. Suppose the Fed conducts an open market sale by selling $10 million in Treasury bonds to 

Acme Bank. Sketch out the balance sheet changes that will occur as Acme restores its 
required reserves (10% of deposits) by reducing its loans. The initial balance sheet for Acme 
Bank contains the following information: Assets – reserves 30, bonds 50, and loans 250; 
Liabilities – deposits 300 and equity 30. 
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Solution : The new balance sheet will read: 
 

2BAssets 3BLiabilities 

Reserves = $30  Deposits = $250  

Bonds = $60  

Loans = $40  

Total = $130 Total = $330 

 

40. All other things being equal, by how much will nominal GDP expand if the central bank 
increases the money supply by $100 billion, and the velocity of money is 3?  

Solution: Nominal GDP will increase by $300 billion ($100 billion x 3 = P x Y) 

41. Suppose now that economists expect the velocity of money to increase by 50% as a result of 
the monetary stimulus. What will be the total increase in nominal GDP?  

Solution : The result will be $100 billion x (3 x 1.5) = $450 billion. 

42. If GDP is 1500 and the money supply is 400, what is velocity?  

Solution: 400 x V = 1500; V = 3.75 

43. If GDP now rises to 1600, but the money supply does not change, how has velocity changed?  

Solution: Velocity will have increased. 400 x V = 1600; V = 4 

44. If GDP now falls back to 1500 and the money supply falls to 350, what is velocity? 

Solution: 350 x V = 1500; V = 4.29  
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CHAPTER 29: EXCHANGE RATES AND 
INTERNATIONAL CAPITAL FLOWS 

Self-Check Questions 

1. How will a stronger euro affect the following economic agents? 
a. A British exporter to Germany. 
b. A Dutch tourist visiting Chile. 
c. A Greek bank investing in a Canadian government bond. 
d. A French exporter to Germany. 

Solution  
a. The British use the pound sterling, while Germans use the euro, so a British exporter will 

receive euros from export sales, which will need to be exchanged for pounds. A stronger 
euro will mean more pounds per euro, so the exporter will be better off. In addition, the 
lower price for German imports will stimulate demand for British exports. For both these 
reasons, a stronger euro benefits the British exporter.  

b. The Dutch use euros while the Chileans use pesos, so the Dutch tourist needs to turn euros 
into Chilean pesos. An increase in the euro means that the tourist will get more pesos per 
euro. As a consequence, the Dutch tourist will have a less expensive vacation than he 
planned, so the tourist will be better off. 

c. The Greek use euros while the Canadians use dollars. An increase in the euro means it will 
buy more Canadian dollars. As a result, the Greek bank will see a decrease in the cost of the 
Canadian bonds, so it may purchase more bonds. Either way, the Greek bank benefits. 

d. Since both the French and Germans use the euro, an increase in the euro, in terms of other 
currencies, should have no impact on the French exporter. 

 

2. Suppose that political unrest in Egypt leads financial markets to anticipate depreciation in 
the Egyptian pound. How will that affect the demand for pounds, supply of pounds, and 
exchange rate for pounds compared to, say, U.S. dollars? 

Solution: Expected depreciation in a currency will lead people to divest themselves of the currency. We 
should expect to see an increase in the supply of pounds and a decrease in demand for pounds. The 
result should be a decrease in the value of the pound vis à vis the dollar. 

3. Suppose U.S. interest rates decline compared to the rest of the world. What would be the 
likely impact on the demand for dollars, supply of dollars, and exchange rate for dollars 
compared to, say, euros? 

Solution : Lower U.S. interest rates make U.S. assets less desirable compared to assets in the European Union. 
We should expect to see a decrease in demand for dollars and an increase in supply of dollars in 
foreign currency markets. As a result, we should expect to see the dollar depreciate compared to the 
euro. 

4. Suppose Argentina gets inflation under control and the Argentine inflation rate decreases 
substantially. What would likely happen to the demand for Argentine pesos, the supply of 
Argentine pesos, and the peso/U.S. dollar exchange rate? 

Solution : A decrease in Argentine inflation relative to other countries should cause an increase in demand for 
pesos, a decrease in supply of pesos, and an appreciation of the peso in foreign currency markets. 
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5. This chapter has explained that “one of the most economically destructive effects of 
exchange rate fluctuations can happen through the banking system,” if banks borrow from 
abroad to lend domestically. Why is this less likely to be a problem for the U.S. banking 
system? 

Solution : The problem occurs when banks borrow foreign currency but lend in domestic currency. Since 
banks’ assets (loans they made) are in domestic currency, while their debts (money they borrowed) 
are in foreign currency, when the domestic currency declines, their debts grow larger. If the domestic 
currency falls substantially in value, as happened during the Asian financial crisis, then the banking 
system could fail. This problem is unlikely to occur for U.S. banks because, even when they borrow 
from abroad, they tend to borrow dollars. Remember, there are trillions of dollars in circulation in 
the global economy. Since both assets and debts are in dollars, a change in the value of the dollar 
does not cause banking system failure the way it can when banks borrow in foreign currency. 

6. A booming economy can attract financial capital inflows, which promote further growth. But 
capital can just as easily flow out of the country, leading to economic recession. Is a country 
whose economy is booming because it decided to stimulate consumer spending more or less 
likely to experience capital flight than an economy whose boom is caused by economic 
investment expenditure? 
 

Solution : While capital flight is possible in either case, if a country borrows to invest in real capital it is more 
likely to be able to generate the income to pay back its debts than a country that borrows to finance 
consumption. As a result, an investment-stimulated economy is less likely to provoke capital flight 
and economic recession. 

 
7. How would a contractionary monetary policy affect the exchange rate, net exports, aggregate 

demand, and aggregate supply? 

Solution : A contractionary monetary policy, by driving up domestic interest rates, would cause the currency 
to appreciate. The higher value of the currency in foreign exchange markets would reduce exports, 
since from the perspective of foreign buyers, they are now more expensive. The higher value of the 
currency would similarly stimulate imports, since they would now be cheaper from the perspective of 
domestic buyers. Lower exports and higher imports cause net exports (EX – IM) to fall, which 
causes aggregate demand to fall. The result would be a decrease in GDP working through the 
exchange rate mechanism reinforcing the effect contractionary monetary policy has on domestic 
investment expenditure. However, cheaper imports would stimulate aggregate supply, bringing GDP 
back to potential, though at a lower price level. 

8. A central bank can allow its currency to fall indefinitely, but it cannot allow its currency to 
rise indefinitely. Why not? 

Solution : For a currency to fall, a central bank need only supply more of its currency in foreign exchange 
markets. It can print as much domestic currency as it likes. For a currency to rise, a central bank 
needs to buy its currency in foreign exchange markets, paying with foreign currency. Since no central 
bank has an infinite amount of foreign currency reserves, it cannot buy its currency indefinitely. 

9. Is a country for which imports and exports make up a large fraction of the GDP more likely 
to adopt a flexible exchange rate or a fixed (hard peg) exchange rate? 

Solution : Variations in exchange rates, because they change import and export prices, disturb international 
trade flows. When trade is a large part of a nation’s economic activity, government will find it more 
advantageous to fix exchange rates to minimize disruptions of trade flows. 

Review Questions 

10. What is the foreign exchange market?  
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Solution: The foreign exchange market is where currencies are traded for one another. 

11. Describe some buyers and some sellers in the market for U.S. dollars. 

Solution : Tourists to the U.S. and foreign investors who want to invest in American companies will need to 
buy dollars, while tourists traveling abroad and importers of foreign goods will want to sell dollars in 
exchange for other currencies. 

12. What is the difference between foreign direct investment and portfolio investment? 

Solution : Foreign direct investment involves purchasing a firm or starting up a new enterprise in a foreign 
country, while foreign portfolio investment involves purchasing stocks, bonds and other items which 
require no management. 

13. What does it mean to hedge a financial transaction? 

Solution : Hedging involves making longer term contracts with fixed exchange rates to protect oneself from 
unexpected changes in the value of a currency. 

14. What does it mean to say that a currency appreciates? Depreciates? Becomes stronger? 
Becomes weaker? 

Solution : When a currency appreciates or becomes stronger, it gains value with respect to other currencies. 
When a currency depreciates or becomes weaker, it loses value with respect to other currencies. 

15. Does an expectation of a stronger exchange rate in the future affect the exchange rate in the 
present? If so, how? 

Solution : Yes. People who expect a stronger exchange rate will buy dollars in anticipation of rising prices, and 
this increased demand will actually cause the exchange rate to rise. 

16. Does a higher rate of return in a nation’s economy, all other things being equal, affect the 
exchange rate of its currency? If so, how? 

Solution : Yes. A higher rate of return will attract foreign investment, increase the demand for the currency 
and cause the exchange rate to rise. 

17. Does a higher inflation rate in an economy, other things being equal, affect the exchange 
rate of its currency? If so, how? 

Solution : Yes. A higher inflation rate causes the exchange rate to depreciate, since people buying the currency 
know that it will be worth less in the future and are not willing to pay as high a price. 

18. What is the purchasing power parity exchange rate? 

Solution : The purchasing power parity exchange rate is the rate that equalizes the prices of goods across 
international economies. 

19. What are some of the reasons a central bank is likely to care, at least to some extent, about 
the exchange rate? 

Solution : The exchange rate determines to a large extent the amount of imports and exports in a country, 
which have an effect on the money supply and GDP; additionally, the exchange affects flows of 
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financial capital into or outside of the country, which affect financial markets and interest rates as 
well as the money supply. For these reasons, the central bank wants to be aware of changes to the 
exchange rate. 

20. How can an unexpected fall in exchange rates injure the financial health of a nation’s banks? 

Solution : An unexpected fall in exchange rates can make it more difficult for banks to repay foreign creditors, 
since the dollar will buy a smaller amount of foreign currency. 

21. What is the difference between a floating exchange rate, a soft peg, a hard peg, and 
dollarization? 

Solution : A floating exchange rate allows relative prices of currencies to fluctuate freely. A soft exchange rate 
maintains a certain range of acceptable exchange rates, a hard peg maintains a single, fixed exchange 
rate and dollarization is the practice of adopting another country’s currency completely. 

22. List some advantages and disadvantages of the different exchange rate policies. 

Solution : Fixed exchange rates keep prices between countries steady and predictable, but limit the central 
bank’s ability to conduct independent monetary policy, while floating exchange rates permit a flexible 
central bank, but allow prices to fluctuate freely. 

Critical Thinking Questions 

23. Why would a nation “dollarize”—that is, adopt another country’s currency instead of having 
its own? 

Solution : A nation might dollarize to facilitate a large number of transactions with the country issuing the 
parent currency, or to guard against wild currency fluctuations by standardizing to a stable, well-
known currency. 

24. Can you think of any major disadvantages to dollarization? How would a central bank work 
in a country that has dollarized? 

Solution : The major disadvantage of dollarizing is that the country loses its ability to conduct independent 
monetary policy using its own central bank. 

25. If a country’s currency is expected to appreciate in value, what would you think will be the 
impact of expected exchange rates on yields (e.g., the interest rate paid on government 
bonds) in that country? Hint: Think about how expected exchange rate changes and interest 
rates affect demand and supply for a currency. 

Solution : A higher expected exchange rate should result in lower bond yields, since the higher demand for 
bonds will drive the interest rate down. 

26. Do you think that a country experiencing hyperinflation is more or less likely to have an 
exchange rate equal to its purchasing power parity value when compared to a country with a 
low inflation rate? 
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Solution : The country experiencing hyperinflation is less likely to have an exchange rate reflecting PPP, 

because the rapid devaluation of the currency will strongly discourage purchases of that currency 
regardless of what real price differences are. 

27. Suppose a country has an overall balance of trade so that exports of goods and services equal 
imports of goods and services. Does that imply that the country has balanced trade with each 
of its trading partners? 

Solution : No. Exchange rates will be different between different trading partners and the balance of trade will 
differ as well. 

28. We learned that monetary policy is amplified by changes in exchange rates and the 
corresponding changes in the balance of trade. From the perspective of a nation’s central 
bank, is this a good thing or a bad thing? 

Solution : This can be good from the perspective of a central bank, since it allows monetary policy to be more 
potent than it otherwise would be. 

29. If a developing country needs foreign capital inflows, management expertise, and 
technology, how can it encourage foreign investors while at the same time protect itself 
against capital flight and banking system collapse, as happened during the Asian financial 
crisis? 

Solution : Adopting a lower exchange rate will encourage foreign investment, since the currency of the 
developing country will be cheaper relative to other investments. Capital will be unlikely to flee due 
to the increased relative cost of investing elsewhere.  Alternatively, the country could restrict flows of 
financial capital while providing favorable treatment (for example, through lower income tax rates) 
for direct investment. 

30. Many developing countries, like Mexico, have moderate to high rates of inflation. At the 
same time, international trade plays an important role in their economies. What type of 
exchange rate regime would be best for such a country’s currency vis à vis the U.S. dollar? 

Solution: Mexico would probably benefit from a soft peg exchange rate, to make sure international prices do 
not fluctuate too much, but still allow some room for inflation. 

31. What would make a country decide to change from a common currency, like the euro, back 
to its own currency? 

Solution : A country may want to be able to regulate the money supply in its domestic economy and conduct 
independent monetary policy to combat inflation or unemployment. 

Problems 

32. A British pound cost $1.56 in U.S. dollars in 1996, but $1.66 in U.S. dollars in 1998. Was the 
pound weaker or stronger against the dollar? Did the dollar appreciate or depreciate versus 
the pound? 

Solution : The pound was stronger than the dollar and appreciated from 1996 to 1998. 

33. Using the information from the previous Exercise 29.32, calculate the cost of a U.S. dollar in 
terms of British pounds in 1996 and 1998. 
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Solution : 
£1 / $1.56 = 0.64 pounds per dollar in 1996. 
£1 / $1.66 = 0.60 pounds per dollar in 1998. 

CHAPTER 30: GOVERNMENT BUDGETS AND 
FISCAL POLICY 

Self-Check Questions 

1. When governments run budget deficits, how do they make up the differences between tax 
revenue and spending? 

Solution : The government borrows funds by selling Treasury bonds, notes, and bills. 

2. When governments run budget surpluses, what is done with the extra funds?  

Solution : The funds can be used to pay down the national debt or else be refunded to the taxpayers. 

3. Is it possible for a nation to run budget deficits and still have its debt/GDP ratio fall? 
Explain your answer. Is it possible for a nation to run budget surpluses and still have its 
debt/GDP ratio rise? Explain your answer. 

Solution: Yes, a nation can run budget deficits and see its debt/GDP ratio fall. In fact, this is not uncommon. 
If the deficit is small in a given year, than the addition to debt in the numerator of the debt/GDP 
ratio will be relatively small, while the growth in GDP is larger, and so the debt/GDP ratio declines. 
This was the experience of the U.S. economy for the period from the end of World War II to about 
1980. It is also theoretically possible, although not likely, for a nation to have a budget surplus and 
see its debt/GDP ratio rise. Imagine the case of a nation with a small surplus, but in a recession year 
when the economy shrinks. It is possible that the decline in the nation’s debt, in the numerator of the 
debt/GDP ratio, would be proportionally less than the fall in the size of GDP, so the debt/GDP 
ratio would rise. 

4. Suppose that gifts were taxed at a rate of 10% for amounts up to $100,000 and 20% for 
anything over that amount. Would this tax be regressive or progressive? 

Solution : Progressive. People who give larger gifts subject to the higher tax rate would typically have larger 
incomes as well. 

5. If an individual owns a corporation for which he is the only employee, which different types 
of federal tax will he have to pay? 

Solution : Corporate income tax on his profits, individual income tax on his salary, and payroll tax taken out 
of the wages he pays himself. 

6. What taxes would an individual pay if he were self-employed and the business is not 
incorporated? 

Solution : Individual income taxes 

7. The social security tax is 6.2% on employees’ income earned below $113,000. Is this tax 
progressive, regressive or proportional? 
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Solution: The tax is regressive because wealthy income earners are not taxed at all on income above $113,000. 

As a percent of total income, the social security tax hits lower income earners harder than wealthier 
individuals. 

8. Debt has a certain self-reinforcing quality to it. There is one category of government 
spending that automatically increases along with the federal debt. What is it? 

Solution : As debt increases, interest payments also rise, so that the deficit grows even if we keep other 
government spending constant. 

9. True or False: 
a. Federal spending has grown substantially in recent decades. 
b. By world standards, the U.S. government controls a relatively large share of the U.S. 

economy. 
c. A majority of the federal government’s revenue is collected through personal income 

taxes. 
d. Education spending is slightly larger at the federal level than at the state and local 

level. 
e. State and local government spending has not risen much in recent decades. 
f. Defense spending is higher now than ever. 
g. The share of the economy going to federal taxes has increased substantially over 

time. 
h. Foreign aid is a large portion, although less than half, of federal spending. 
i. Federal deficits have been very large for the last two decades. 
j. The accumulated federal debt as a share of GDP is near an all-time high. 

Solution: 
a. As a share of GDP, this is false. In nominal dollars, it is true. 
b. False. 
c. False. 
d. False. Education spending is much higher at the state level. 
e. False. As a share of GDP, it is up about 50. 
f. As a share of GDP, this is false, and in real dollars, it is also false. 
g. False. 
h. False; it’s about 1%. 
i. False. Although budget deficits were large in 2003 and 2004, and continued into the later 

2000s, the federal government ran budget surpluses from 1998–2001. 
j. False. 

 
10. What is the main reason for employing contractionary fiscal policy in a time of strong 

economic growth? 

Solution: To keep prices from rising too much or too rapidly. 

11. What is the main reason for employing expansionary fiscal policy during a recession? 

Solution : To increase employment. 

12. In a recession, does the actual budget surplus or deficit fall above or below the standardized 
employment budget? 

Solution : It falls below because less tax revenue than expected is collected. 
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13. What is the main advantage of automatic stabilizers over discretionary fiscal policy? 
Solution : Automatic stabilizers take effect very quickly, whereas discretionary policy can take a long time to 

implement. 
14. Explain how automatic stabilizers work, both on the taxation side and on the spending side, 

first in a situation where the economy is producing less than potential GDP and then in a 
situation where the economy is producing more than potential GDP. 
 

Solution: In a recession, because of the decline in economic output, less income is earned, and so less in taxes 
is automatically collected. Many welfare and unemployment programs are designed so that those who 
fall into certain categories, like “unemployed” or “low income,” are eligible for benefits. During a 
recession, more people fall into these categories and become eligible for benefits automatically. The 
combination of reduced taxes and higher spending is just what is needed for an economy in recession 
producing below potential GDP. With an economic boom, average income levels rise in the 
economy, so more in taxes is automatically collected. Fewer people meet the criteria for receiving 
government assistance to the unemployed or the needy, so government spending on unemployment 
assistance and welfare falls automatically. This combination of higher taxes and lower spending is just 
what is needed if an economy is producing above its potential GDP. 

 
15. What would happen if expansionary fiscal policy was implemented in a recession but, due to 

lag, did not actually take effect until after the economy was back to potential GDP? 

Solution : Prices would be pushed up as a result of too much spending. 

16. What would happen if contractionary fiscal policy were implemented during an economic 
boom but, due to lag, it did not take effect until the economy slipped into recession? 

Solution : Employment would suffer as a result of too little spending. 

17. Do you think the typical time lag for fiscal policy is likely to be longer or shorter than the 
time lag for monetary policy? Explain your answer? 

Solution: Monetary policy probably has shorter time lags than fiscal policy. Imagine that the data becomes 
fairly clear that an economy is in or near a recession. Expansionary monetary policy can be carried 
out through open market operations, which can be done fairly quickly, since the Federal Reserve’s 
Open Market Committee meets six times a year. Also, monetary policy takes effect through interest 
rates, which can change fairly quickly. However, fiscal policy is carried out through acts of Congress 
that need to be signed into law by the president. Negotiating such laws often takes months, and even 
after the laws are negotiated, it takes more months for spending programs or tax cuts to have an 
effect on the macroeconomy. 

18. How would a balanced budget amendment affect a decision by Congress to grant a tax cut 
during a recession? 

Solution: The government would have to make up the revenue either by raising taxes in a different area or 
cutting spending. 

19. How would a balanced budget amendment change the effect of automatic stabilizer 
programs? 

Solution : Programs where the amount of spending is not fixed, but rather determined by macroeconomic 
conditions, such as food stamps, would lose a great deal of flexibility if spending increases had to be 
met by corresponding tax increases or spending cuts. 
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Review Questions 

20. Give some examples of changes in federal spending and taxes by the government that would 
be discretionary fiscal policy and some that would not.  

Solution : A new infrastructure project or an increase in the income tax rate would be examples of fiscal 
policy, but increased spending due to changes in the interest rate on federal bonds or increased tax 
revenues due to rising national income would not be examples of fiscal policy. 

21. Have the spending and taxes of the U.S. federal government generally had an upward or a 
downward trend in the last few decades? 

Solution : They have remained mostly flat, while increasing in the last couple of years. 

22. What are the main categories of U.S. federal government spending? 

Solution : The main categories are national defense, Social Security and Medicare payments, and interest on 
the debt. 

23. What is the difference between a budget deficit, a balanced budget, and a budget surplus? 

Solution : A budget surplus occurs when a government takes in more tax revenue than it spends, a budget 
deficit is when it spends more than it takes in and a balanced budget is when the two amounts are 
equal. 

24. Have spending and taxes by state and local governments in the United States had a generally 
upward or downward trend in the last few decades? 

Solution : They have had a generally upward trend. 

25. What are the main categories of U.S. federal government taxes? 

Solution : Individual income tax, payroll tax, corporate income tax and capital gains tax. 

26. What is the difference between a progressive tax, a proportional tax, and a regressive tax? 

Solution : A progressive tax has an increasing rate for higher income individuals, a regressive tax has a 
decreasing rate and a proportional tax charges the same rate regardless of income. 

27. What has been the general pattern of U.S. budget deficits in recent decades? 

Solution : Budget deficits have generally expanded in recent decades. 

28. What is the difference between a budget deficit and the national debt? 

Solution : The budget deficit is the difference between tax revenue and spending in a given year. The nation 
debt is the accumulation of all past deficits. 

29. What is the difference between expansionary fiscal policy and contractionary fiscal policy? 
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Solution : Expansionary fiscal policy increases spending to boost aggregate demand, while contractionary 

fiscal policy reduces spending to keep prices down. 

30. Under what general macroeconomic circumstances might a government use expansionary 
fiscal policy? When might it use contractionary fiscal policy? 

Solution : Governments tend to use expansionary fiscal policy during recessions and contractionary fiscal 
policy during economic booms. 

31. What’s the difference between discretionary fiscal policy and automatic stabilizers? 

Solution : Discretionary fiscal policy must be enacted through Congress, while automatic stabilizers take place 
without any legislative action being necessary. 

32. Why do automatic stabilizers function “automatically?” 

Solution : Automatic stabilizers are structured in such a way that spending increases when the economy 
suffers, such as when more people apply for unemployment benefits. 

33. What is the standardized employment budget? 

Solution : The standardized employment budget describes what the unemployment rate would be if the 
economy were producing at potential GDP. 

34. What are some practical weaknesses of discretionary fiscal policy? 

Solution : Discretionary fiscal policy allows lobbyists to convince Congress to spend on their behalf, at the 
expense of others, and encourages Congressmen to engage in pork-barrel projects for their own 
districts to curry favor with voters. 

35. What are some of the arguments for and against a requirement that the federal government 
budget be balanced every year? 

Solution : Arguments for a balanced budget are that the national debt is damaging over the long term due to 
the rising costs of interest payments, and forcing a balance every year disciplines Congress not to 
spend too much. Arguments against a balanced budget are that the Congress needs to have flexibility 
in spending to respond to recessions with fiscal policy. 

Critical Thinking Questions 

36. Why is government spending typically measured as a percentage of GDP rather than in 
nominal dollars? 

Solution : It is more meaningful to look at spending in terms of the entire output of the economy, because 
nominal dollars offer no information about the context of the spending. 

37. Why are expenditures such as crime prevention and education typically done at the state and 
local level rather than at the federal level? 

Solution : States and cities are in a better position to judge their needs in these areas, and it is also deemed 
fairer to only tax residents of the affected area in order to pay for these programs. 
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38. Why is spending by the U.S. government on scientific research at NASA fiscal policy while 
spending by the University of Illinois is not fiscal policy? Why is a cut in the payroll tax fiscal 
policy whereas a cut in a state income tax is not fiscal policy? 

Solution : Fiscal policy is conducted at the national level in order to affect the entire country. State and local 
expenditures have localized effects and are not considered fiscal policy. 

39. Excise taxes on tobacco and alcohol and state sales taxes are often criticized for being 
regressive. Although everyone pays the same rate regardless of income, why might this be 
so? 

Solution : These products tend to be more heavily purchased by low-income individuals, so the tax they pay 
constitutes a higher share of their income than it would for a high-income buyer. 

40. What is the benefit of having state and local taxes on income instead of collecting all such 
taxes at the federal level? 

Solution : State and local governments can use that revenue to benefit the local community more effectively, 
whereas the federal government is more likely to spend the money elsewhere. 

41. In a booming economy, is the federal government more likely to run surpluses or deficits? 
What are the various factors at play? 

Solution : It is more likely to run surpluses, because the greater amount of income will produce more tax 
revenue, and government spending should be relatively low to hold down the rate of inflation. 

42. Economist Arthur Laffer famously pointed out that, in some cases, income tax revenue can 
actually go up when tax rates go down. Why might this be the case? 

Solution : Lower tax rates can stimulate demand and create more jobs and income for the nation as a whole. 
The greater amount of income, taxed at a lower rate, can sometimes produce higher tax revenues 
than a smaller amount of income taxed at a higher rate. 

43. Is it possible for a nation to run budget deficits and still have its debt/GDP ratio fall? 
Explain your answer. Is it possible for a nation to run budget surpluses and still have its 
debt/GDP ratio rise? Explain your answer. 

Solution : Yes to both of these. A budget deficit is an increase in a nation’s debt. If GDP is expanding faster 
than the growth of debt, the debt to GDP ratio will fall. Conversely, if a nation’s GDP is rising more 
slowly than its debt, the debt to GD ratio will rise. 

44. How will cuts in state budget spending affect federal expansionary policy? 

Solution : Cuts in state budget spending will partially offset increases in federal spending as part of an 
expansionary fiscal policy. 

45. Is expansionary fiscal policy more attractive to politicians who believe in larger government 
or to politicians who believe in smaller government? Explain your answer. 

Solution: Expansionary fiscal policy is more attractive to politicians who believe in larger government, since it 
involves increasing government spending. 



OpenStax College Principles of Economics 
 
46. Is Medicaid (federal government aid to low-income families and individuals) an automatic 

stabilizer? 

Solution: Yes. In a recession, as more families become classified as low-income, Medicaid spending will 
increase, causing aggregate demand to rise. 

47. What is a potential problem with a temporary tax decrease designed to increase aggregate 
demand if people know that it is temporary? 

Solution: If people know that the tax decrease is temporary, they will not be as likely to spend their money, 
but instead will save it, and the expected rise in aggregate demand will not occur. 

48. If the government gives a $300 tax cut to everyone in the country, explain the mechanism by 
which this will cause interest rates to rise. 

Solution : The tax cut stimulates aggregate demand, which causes prices to rise. Higher prices will cause 
lenders to demand a higher interest rate on loans in order to ensure the same real return on 
investment. 

49. Do you agree or disagree with this statement: “It is in the best interest of our economy for 
Congress and the President to run a balanced budget each year.” Explain your answer. 

Solution : A matter of opinion for the student to provide. 

50. During the Great Recession of 2008–2009, what actions would have been required of 
Congress and the President had a balanced budget amendment to the Constitution been 
ratified? What impact would that have had on the unemployment rate? 

Solution : Congress would not have been able to increase government spending to stimulate the economy 
without either increasing taxes or reducing spending in other areas. Economists have debated the 
effects of the stimulus package, but there may have been larger amounts of unemployment as a 
result. 

Problems 

51. A government starts off with a total debt of $3.5 billion. In year one, the government runs a 
deficit of $400 million. In year two, the government runs a deficit of $1 billion. In year three, 
the government runs a surplus of $200 million. What is the total debt of the government at 
the end of year three? 

Solution : The total debt is $3.5 billion + $400 million + $1 billion - $200 million = $4.7 billion. 

52. If a government runs a budget deficit of $10 billion dollars each year for ten years, then a 
surplus of $1 billion for five years, and then a balanced budget for another ten years, what is 
the government debt? 

Solution : ($10 billion x 5) - ($1 billion x 10) + (0 x 10) = $40 billion. 

53. Specify whether expansionary or contractionary fiscal policy would seem to be most 
appropriate in response to each of the situations below and sketch a diagram using 
aggregate demand and aggregate supply curves to illustrate your answer:  

a. A recession.  
b. A stock market collapse that hurts consumer and business confidence.  
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c. Extremely rapid growth of exports.  
d. Rising inflation.  
e. A rise in the natural rate of unemployment.  
f. A rise in oil prices. 
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Solution:  

a. Expansionary, to stimulate demand.  

 
b. Expansionary, to stimulate demand.   

 
c. Contractionary, to fight inflation.  
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d. Contractionary, to fight inflation 

 
e. While an expansionary fiscal policy could be used to stimulate AD and employment, this 

would have no long run effect on the natural rate of unemployment, simply a higher price 
level. 

f. Expansionary, to stimulate demand.  
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CHAPTER 31: THE IMPACTS OF GOVERNMENT 
BORROWING  

Self-Check Questions 

1. In a country, private savings equals 600, the government budget surplus equals 200, and the 
trade surplus equals 100. What is the level of private investment in this economy? 

Solution: We use the national savings and investment identity to solve this question. In this case, the 
government has a budget surplus, so the government surplus appears as part of the supply of 
financial capital. Then: 
Quantity supplied of financial capital = Quantity demanded of financial capital 

S + (T – G) = I + (X – M) 
600 + 200 = I + 100 

I = 700 

2. Assume an economy has a budget surplus of 1,000, private savings of 4,000, and investment 
of 5,000. 

a. Write out a national saving and investment identity for this economy. 
b. What will be the balance of trade in this economy? 
c. If the budget surplus changes to a budget deficit of 1000, with private saving and 

investment unchanged, what is the new balance of trade in this economy? 

Solution: Since the government has a budget surplus, the government budget term appears with the supply of 
capital. The following shows the national savings and investment identity for this economy. 
Quantity supplied of financial capital = Quantity demanded of financial capital 

S + (T – G) = I + (X – M)   
Plugging the given values into the identity shown in part (a), we find that (X – M) = 0. 
Since the government has a budget deficit, the government budget term appears with the demand for 
capital. You do not know in advance whether the economy has a trade deficit or a trade surplus. But 
when you see that the quantity demanded of financial capital exceeds the quantity supplied, you 
know that there must be an additional quantity of financial capital supplied by foreign investors, 
which means a trade deficit of 2000. This example shows that in this case there is a higher budget 
deficit, and a higher trade deficit. 

3. Why have many education experts recently placed an emphasis on altering the incentives 
faced by U.S. schools rather than on increasing their budgets? Without endorsing any of 
these proposals as especially good or bad, list some of the ways in which incentives for 
schools might be altered. 

Solution : In the last few decades, spending per student has climbed substantially. However, test scores have 
fallen over this time. This experience has led a number of experts to argue that the problem is not 
resources—or is not just resources by itself—but is also a problem of how schools are organized and 
managed and what incentives they have for success. There are a number of proposals to alter the 
incentives that schools face, but relatively little hard evidence on what proposals work well. Without 
trying to evaluate whether these proposals are good or bad ideas, you can just list some of them: 
testing students regularly; rewarding teachers or schools that perform well on such tests; requiring 
additional teacher training; allowing students to choose between public schools; allowing teachers 
and parents to start new schools; giving student “vouchers” that they can use to pay tuition at either 
public or private schools. 
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4. What are some steps the government can take to encourage research and development? 

Solution: The government can direct government spending to R&D. It can also create tax incentives for 
business to invest in R&D. 

5. Imagine an economy in which Ricardian equivalence holds. This economy has a budget 
deficit of 50, a trade deficit of 20, private savings of 130, and investment of 100. If the budget 
deficit rises to 70, how are the other terms in the national saving and investment identity 
affected? 

Solution: Ricardian equivalence means that private saving changes to offset exactly any changes in the 
government budget. Thus, if the deficit increases by 20, private saving increases by 20 as well, and 
the trade deficit and the budget deficit will not change from their original levels. The original national 
saving and investment identity is written below. Notice that if any change in the (G – T) term is 
offset by a change in the S term, then the other terms do not change. So if (G – T) rises by 20, then S 
must also increase by 20. 
Quantity supplied of financial capital = Quantity demanded of financial capital 

S + (M – X) = I + (G –T) 
130 + 20 = 100 + 50 

6. In the late 1990s, the U.S. government moved from a budget deficit to a budget surplus and 
the trade deficit in the U.S. economy grew substantially. Using the national saving and 
investment identity, what can you say about the direction in which saving and/or investment 
must have changed in this economy? 

Solution: In this case, the national saving and investment identity is written in this way: 
Quantity supplied of financial capital = Quantity demanded of financial capital 

(T – G) + (M – X) + S = I  
The increase in the government budget surplus and the increase in the trade deficit both increased 
the supply of financial capital. If investment in physical capital remained unchanged, then private 
savings must go down, and if savings remained unchanged, then investment must go up. In fact, 
both effects happened; that is, in the late 1990s, in the U.S. economy, savings declined and 
investment rose. 

Review Questions 

7. Based on the national saving and investment identity, what are the three ways the 
macroeconomy might react to greater government budget deficits? 

Solution: Reduced investment, a wider trade deficit and increased savings. 

8. How would you expect larger budget deficits to affect private sector investment in physical 
capital? Why? 

Solution: Larger budget deficits increase the demand for capital which drives up interest rates and makes 
private sector investment more expensive. 

9. What are some of the ways fiscal policy might encourage economic growth? 

Solution : Fiscal policy can increase government spending on goods and services, which boosts aggregate 
demand and leads to increased economic output. 
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10. What are some fiscal policies for improving a society’s human capital? 

Solution : Spending on education and on scientific research improve human capital in the form of worker 
productivity. 

11. What are some fiscal policies for improving the technologies that the economy will have to 
draw upon in the future? 

Solution : Grants to universities, funding for NASA and other types of scientific research can improve 
technologies over time. 

12. Explain how cuts in funding for programs such as Head Start might affect the development 
of human capital in the United States. 

Solution : The merits of Head Start itself have been disputed, but cuts to education programs in general might 
have a negative impact on human capital as the workforce is less educated. 

13. What is the theory of Ricardian equivalence? 

Solution : The theory of Ricardian equivalence holds that private savings change to offset changes in the 
government budget. 

14. What does the concept of rationality have to do with Ricardian equivalence? 
 
Solution: Ricardian equivalence assumes that economic agents are perfectly rational in the sense that they will 

realize that any increase in deficit-financed government spending will ultimately require higher taxes 
to repay the debt.  In anticipation of the future tax increases, economic agents will cut back on their 
consumption today, saving for the future tax increase.  As a consequence, Ricardian equivalence 
concludes that deficit-financed government spending will have no effect on total expenditure or 
GDP. 

 
15. Under what conditions will a larger budget deficit cause a trade deficit? 

Solution : A larger budget deficit will cause an increase in the trade deficit when private savings do not offset 
the spending and private investment is not fully crowded out. 

Critical Thinking Questions 

16. Assume there is no discretionary increase in government spending. Explain how an 
improving economy will affect the budget balance and, in turn, investment and the trade 
balance. 

Solution : An improving economy will bring increased tax revenue and reduce the budget deficit, lower 
interest rates, increase domestic investment and improve the trade balance. 

17. Explain how decreased domestic investments that occur due to a budget deficit will affect 
future economic growth. 

Solution : Decreased investment in capital will reduce future economic growth, since large quantities of new, 
well-maintained capital will be unavailable for growing industries. 
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18. The U.S. government has shut down a number of times in recent history. Explain how a 
government shutdown will affect the variables in the national investment and savings 
identity. Could the shutdown affect the government budget deficit? 

Solution : A government shutdown reduces government spending, which reduces the budget deficit, increases 
investment, reduces savings and reduces the trade deficit. 

19. Explain why the government might prefer to provide incentives to private firms to do 
investment or research and development, rather than simply doing the spending itself? 

Solution : Private firms already have the experience and the profit motive to do good work in this field, while 
government lacks the specialization to do as good of a job. 

20. Under what condition would increased government spending not inhibit long-run economic 
growth? Under what condition would government spending impede long-run economic 
growth? 

Solution : Increased government spending would not inhibit long run growth if it were making up for a 
shortage of private investment during a recession, because the lack of investment demand would 
prevent the occurrence of crowding out.  If the increased government spending persists past the 
point of potential output, or occurs when private investment demand is strong, crowding out would 
impede long run growth. 

21. What must take place for the government to run deficits without any crowding out? 

Solution : There must be a lack of private investment such that the funds used by the government are not 
being competed for by private investors. 

22. Explain whether or not you agree with the premise of the Ricardian equivalence theory that 
rational people might reason: “Well, a higher budget deficit (surplus) means that I’m just 
going to owe more (less) taxes in the future to pay off all that government borrowing, so I’ll 
start saving (spending) now.” Why or why not? 

Solution : The student should provide his or her own opinion. 

23. Explain how a shift from a government budget deficit to a budget surplus might affect the 
exchange rate. 

Solution : As the government relies less on foreign investment, the trade deficit will decrease and the exchange 
rate will depreciate. 

24. Describe how a plan for reducing the government deficit might affect a college student, a 
young professional, and a middle-income family. 

Solution : The middle income family may expect a future tax cut and reduce saving, while a young professional 
may see the prospect of lower interest rates as a disincentive to save. The college student will not 
likely be affected very much, as college students tend to have little savings. 

Problems 
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25. During the most recent recession, some economists argued that the change in the interest 

rates that comes about due to deficit spending implied in the demand and supply of 
financial capital graph would not occur. A simple reason was that the government was 
stepping in to invest when private firms were not. Explain how the deficit demand is offset 
by the use by government in investment using a graph. 

Solution : A reduction in private investment, reflected in a leftward shift of the demand for capital could be 
compensated for by an increase in government spending, shifting the curve back right. 

26. Illustrate the concept of Ricardian equivalence using the demand and supply of financial 
capital graph. 

Solution : The graph will show how increased demand for capital from government borrowing is met by an 
equivalent increase in private savings, or the supply of capital. 

 

 

27. Sketch a diagram of how a budget deficit causes a trade deficit. (Hint: Begin with what will 
happen to the exchange rate when foreigners demand more U.S. government debt.) 

Solution : When foreigners buy U.S. debt, their demand drives up the price of the dollar. This makes domestic 
goods relatively more expensive compared to those of other countries and reduces the quantity of 
exports while increasing the quantity of imports. 

 

28. Sketch a diagram of how sustained budget deficits cause low economic growth. 

Solution : Sustained budget deficits crowd out private investment by raising interest rates, so there is less 
capital to expand the economy. Interest payments also eat up an increasing portion of government 
spending that cannot be used for more productive purposes. 
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29. Assume that you are employed by the government of Tanzania in 1964, a new nation recently 
independent from Britain. The Tanzanian parliament has decided that it will spend 10 
million shillings on schools, roads, and healthcare for the year. You estimate that the net 
taxes for the year are eight million shillings. The difference will be financed by selling 10-
year government bonds at 12% interest per year. The interest on outstanding bonds must be 
added to government expenditure each year. Assume that additional taxes are added to 
finance this increase in government expenditure so the gap between government spending is 
always two million. If the school, road, and healthcare budget is unchanged, compute the 
value of the accumulated debt in 10 years. 

Solution : Since the budget deficit is always 2 million shillings, the accumulated debt after 10 years will be 20 
million shillings. 
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CHAPTER 32: MACROECONOMIC POLICY AROUND 
THE WORLD 

Self-Check Questions 

1. Using the data provided in the table below, rank the seven regions of the world according to 
GDP and then according to GDP per capita.  

 Population 
(in millions) 

GDP Per Capita GDP = Population × Per 
Capita GDP (in millions) 

East Asia 1,992 $5,246 $10,450,032 

South Asia 1,649 $1,388 $2,288,812 

Sub-Saharan Africa 910 $1,415 $1,287,650 

Latin America 581 $9,190 $5,339,390 

Middle East and North 
Africa* 

340 $4,535 $1,541,900 

Europe and Central Asia 272 $6,847 $1,862,384 

 
Solution : See the tables below for the answer. 

Country GDP (in millions) 

East Asia $10,450,032 

Latin America $5,339,390 

South Asia $2,288,812 

Europe and Central Asia $1,862,384 

Middle East and North Africa* $1,541,900 

Sub-Saharan Africa $1,287,650 

 

Country GDP Per Capita 
(in 
millions) 

Europe and Central Asia $9,190 

Sub-Saharan Africa $6,847 

East Asia $5,246 

Middle East and North Africa* $4,535 

South Asia $1,415 

Latin America $1,388 

 

East Asia appears to be the largest economy on GDP basis, but on a per capita basis it drops to 
third, after Europe and Central Asia and Sub-Saharan Africa. 

2. What are the drawbacks to analyzing the global economy on a regional basis? 

Solution : A region can have some of high-income countries and some of the low-income countries. 
Aggregating per capita real GDP will vary widely across countries within a region, so aggregating data 
for a region has little meaning. For example, if one were to compare per capital real GDP for the 
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United States, Canada, Haiti, and Honduras, it looks much different than if you looked at the same 
data for North America as a whole. Thus, regional comparisons are broad-based and may not 
adequately capture an individual country’s economic attributes. 

3. Create a table that identifies the macroeconomic policies for a high-income country, a 
middle-income country, and a low-income country. 

Solution: The table below provides a summary of possible answers. 

High-Income Countries Middle-Income Countries Low-Income Countries 

 More educated workforce 
 

 Create, invest in, and apply 
new technologies 
 

 Adopt fiscal policies focused 
on investment, including 
investment in human capital, in 
technology, and in physical plant 
and equipment. 
 

 Create stable and market-
oriented economic climate 
 

 Monetary policy to keep 
inflation low and stable 
 

 Minimize the risk of exchange 
rate fluctuations, while also 
encouraging domestic and 
international competition 

 Invest in technology, human 
capital, and physical capital 
 

 The incentives of a market-
oriented economic context 
 

 Work to reduce government 
economic controls on market 
activities 
 

 Deregulate the banking and 
financial sector 
 

 Reduce protectionist policies 

 The eradication of poverty and 
extreme hunger 
 

 Achieving universal primary 
education 
 

 Promoting gender equality 

 Reducing child mortality rates 

 Improving maternal health 
 

 Combating HIV/AIDS, 
malaria, and other diseases 
 

 Ensuring environmental 
sustainability 
 

 Developing global partnerships 
for development 

4. Use the data in the text to contrast the policy prescriptions of the high-income, middle-
income, and low-income countries. 

Solution: Fundamental policies that must be nurtured are adopting of government policies that are market-
oriented and educating the work force and population. After this is done, low-income countries 
focus on eradication of other social ills that inhibit their growth. The economically challenged are 
stuck in poverty traps. They need to focus more on health and education and create a stable 
macroeconomic and political environment. This will attract foreign aid and foreign investment. 
Middle-income countries strive for increases in physical capital and innovation, while higher-income 
countries must work to maintain their economies through innovation and technology. 

5. What are the different policy tools for dealing with cyclical unemployment? 

Solution : If there is a recession and unemployment increases, we can call on an expansionary fiscal (lower 
taxes or increased government spending) policy or an expansionary monetary policy (increase money 
supply and lower interest rates). Both policies stimulate output and decrease unemployment. 

6. Explain how the natural rate of unemployment may be higher in low-income countries. 

Solution : Aside from a high natural rate of unemployment due to government regulations, subsistence 
households may be counted as not working. 
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7. How does indexing wage contracts to inflation help workers? 

Solution : Indexing wage contracts means wages rise when prices rise. This means what you can buy with your 
wages, your standard of living, remains the same. When wages are not indexed, or rise with inflation, 
your standard of living falls. 

8. Use the AD/AS model to show how increases in government spending can lead to more 
inflation. 

Solution: An increase in government spending shifts the AD curve to the right, raising both income and price 
levels. 

9. Show, using the AD/AS model, how monetary policy can be used to decrease the price level. 

Solution : RA reduction in the money supply will decrease aggregate demand and cause prices to drop. 

10. What do international flows of capital have to do with trade imbalances? 

Solution: Given the high level of activity in international financial markets, it is typically believed that financial 
flows across borders are the real reason for trade imbalances. For example, the United States had an 
enormous trade deficit in the late 1990s and early 2000s because it was attracting vast inflows of 
foreign capital. Smaller countries that have attracted such inflows of international capital worry that if 
the inflows suddenly turn to outflows, the resulting decline in their currency could collapse their 
banking system and bring on a deep recession. 

11. Use the demand-and-supply of foreign currency graph to determine what would happen to a 
small, open economy that experienced capital outflows. 

Solution : The demand for the country’s currency would decrease, lowering the exchange rate. 

Review Questions 

12. What is the primary way in which economists measure standards of living? 

Solution : GDP per capita is the most common measure of the standard of living. 

13. What are some of the other ways of comparing the standard of living in countries around the 
world? 

Solution : Some economists try to use happiness metric, while others look at health care statistics such as life 
expectancy and infant mortality. 

14. What are the four other factors that determine the economic standard of living around the 
world? 

Solution : Geography, demography, industrial structure and institutions. 

15. What other factors, aside from labor productivity, capital investment, and technology, impact 
the economic growth of a country? How? 

Solution : One major factor is strong social and legal institutions, such as the protection of private property 
and a functioning court system. These protect the fruits of labor and provide incentives to innovate 
and create wealth. 
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16. What strategies were employed by the East Asian Tigers to stimulate economic growth? 

Solution : High savings rates, investment in human capital, seeking out appropriate technologies and letting 
free markets work uninhibited. 

17. What are the two types of unemployment problems? 

Solution : Unemployment during a recession and the natural rate of unemployment. 

18. In low-income countries, does it make sense to argue that most of the people without long-
term jobs are unemployed? 

Solution : They are not unemployed in the same sense that we use the term in Western countries because the 
structure of their economy is different. 

19. Is inflation likely to be a severe problem for at least some high-income economies in the near 
future? 

Solution : Most high-income countries have learned not to let high inflation occur, so this is unlikely to be a 
serious problem. 

20. Is inflation likely to be a problem for at least some low- and middle-income economies in the 
near future? 

Solution : Yes, low-income countries without disciplined macroeconomic policies are at risk for high inflation. 

21. What are the major issues with regard to trade imbalances for the U.S. economy? 

Solution : Attempts to reduce the trade imbalance could lead to rapid depreciation of the dollar, inflation and 
recession. 

22. What are the major issues with regard to trade imbalances for low- and middle-income 
countries? 

Solution : A sudden influx of capital to correct the trade imbalances in these countries can lead to 
irresponsible lending and widespread loan defaults, resulting in financial crisis. 

Critical Thinking Questions 

23. Demography can have important economic effects. The United States has an aging 
population. Explain one economic benefit and one economic cost of an aging population as 
well as of a population that is very young. 

Solution: The benefit of having an aging population is a greater share of experienced, high-skilled workers, 
but the drawback is that as they leave the labor force, more resources have to be devoted to senior 
care by a smaller generation of young people. 

24. Explain why is it difficult to set aside funds for investment when you are in poverty. 

Solution : When you are in poverty, all of your income tends to go towards immediate needs such as food and 
shelter, with none left over for investment. 
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25. Why do you think it is difficult for high-income countries to achieve high growth rates? 

Solution : High-income countries have already implemented the reforms that result in the highest growth 
rates, and there are diminishing marginal returns from future reforms. 

26. Is it possible to protect workers from being fired without distorting the labor market? 

Solution : No. Protecting workers from being fired provides a strong disincentive for employers to hire, since 
they will not be able to get rid of employees who turn out to be poor performers, so the labor market 
will be distorted. 

 
27. Explain what will happen in a nation that tries to solve a structural unemployment problem 

using expansionary monetary and fiscal policy. Draw one AD/AS diagram, based on the 
Keynesian model, for what the nation hopes will happen. Then draw a second AD/AS 
diagram, based on the neoclassical model, for what is more likely to happen. 
 

Solution: Expansionary fiscal or monetary policy could be used to address a cyclical unemployment problem, 
but they are unlikely to solve a structural unemployment problem since the latter is caused by is a 
mismatch of skills in the economy that cannot be correct by a simple expansion of demand. The 
result is likely only inflation with no reduction in structural unemployment. A Keynesian AS curve 
would be a horizontal line at the current price level, and a Neoclassical curve would be a vertical line 
at potential GDP.  Together, they make a backwards “L-shape” with the kink at the current price 
level and potential GDP. 

28. Why are inflationary dangers less in the high-income economies than in low-income and 
middle-income economies around the world? 

Solution : Since there is a greater amount of money in a high-income economy, it requires a much greater 
increase in the money supply to cause significant inflation. 

29. Explain why converging economies may present a strong argument for limiting flows of 
capital but not for limiting trade. 

Solution : Limiting capital flows guards against the risk that sudden capital flight will result in recession. Trade 
itself carries no such risk and increases the standard of living for the countries involved. 

Problems 

30. Retrieve the following data from The World Bank database 
(http://databank.worldbank.org/data/home.aspx) for India, Spain, and South Africa for the 
most recent year available: 

 GDP in constant international dollars or PPP  

 Population 

 GDP per person in constant international dollars 

 Mortality rate, infant (per 1,000 live births) 

 Health expenditure per capita (current U.S. dollars) 

 Life expectancy at birth, total (years) 

Solution:  
 India: GDP = $4.8 trillion Population = 1.2 billion GDP per capita = $3,910 Mortality rate = 56.3 

Health expenditures per capita = 141.1 Life expectancy = 66.0 
 Spain: GDP = $1.5 trillion Population = 46 million GDP per capita = $31,670 Mortality rate = 4.5 

Health expenditures per capita = $3,040.8 Life expectancy = 82.3 
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 South Africa: GDP = $563 billion Population = 51 billion GDP per capita = $11,010 Mortality rate 
= 44.6 Health expenditures per capita = $942.5 Life expectancy = 55.3 

31. Prepare a chart that compares India, Spain, and South Africa based on the data you find. 
Describe the key differences between the countries. Since you have ranked these countries in 
the Work It Out feature as high-, medium-, and low-income countries, explain what is 
surprising or expected about this data. 

Solution : Exercise left to the student. 

32. Use the Rule of 72 to estimate how long it will take for India, Spain, and South Africa to 
double their standards of living. 

Solution : The rule of 72 an economy growing at 1% a year will double in approximately 72 years. Using the 
data you obtained, divide 72 by the growth rate for each country to determine the length of time it 
will take for their economies to double.   

  
33. Using the research skills you have acquired, retrieve the following data from The World 

Bank database (http://databank.worldbank.org/data/home.aspx) for India, Spain, and 
South Africa for 2008–2012, if available: 

 Telephone lines 

 Mobile cellular subscriptions 

 Secure Internet servers (per one million people) 

 Electricity production (kWh) 
Prepare a chart that compares these three countries. Describe the key differences between 
the countries. 

Solution: Exercise left to the student. 

34. Retrieve the unemployment data from The World Bank database 
(http://databank.worldbank.org/data/home.aspx) for India, Spain, and South Africa for 
2008–2012.Prepare a chart that compares India, Spain, and South Africa based on the data 
you found in Exercise 32.30. Describe the key differences between the countries. Since you 
have ranked these countries in the Work It Out feature as high-, medium-, and low-income 
countries, explain what is surprising or expected about this data. How were these countries 
impacted by the Great Recession? 

Solution: Exercise left to the student. 

35. Retrieve inflation data from The World Bank data base 
(http://databank.worldbank.org/data/home.aspx) for India, Spain, and South Africa for 
2008–2012.Prepare a chart that compares India, Spain, and South Africa based on the data 
you found in Exercise 32.30. Describe the key differences between the countries. Since you 
have ranked these countries in the Work It Out feature as high-, medium-, and low-income 
countries, explain what is surprising or expected about this data. 

Solution: Exercise left to the student. 
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CHAPTER 33: INTERNATIONAL TRADE 

Self-Check Questions 

1. True or False: The source of comparative advantage must be natural elements like climate 
and mineral deposits. Explain. 

Solution: False. Anything that leads to different levels of productivity between two economies can be a source 
of comparative advantage. For example, the education of workers, the knowledge base of engineers 
and scientists in a country, the part of a split-up value chain where they have their specialized 
learning, economies of scale, and other factors can all determine comparative advantage. 

2. Brazil can produce 100 pounds of beef or 10 autos; in contrast the United States can produce 
40 pounds of beef or 30 autos. Which country has the absolute advantage in beef? Which 
country has the absolute advantage in producing autos? What is the opportunity cost of 
producing one pound of beef in Brazil? What is the opportunity cost of producing one pound 
of beef in the United States? 

Solution : Brazil has the absolute advantage in producing beef and the United States has the absolute 
advantage in autos. The opportunity cost of producing one pound of beef is 1/10 of an auto; in the 
United States it is 3/4 of an auto. 

3. In France it takes one worker to produce one sweater, and one worker to produce one bottle 
of wine. In Tunisia it takes two workers to produce one sweater, and three workers to 
produce one bottle of wine. Who has the absolute advantage in production of sweaters? Who 
has the absolute advantage in the production of wine? How can you tell? 

Solution: In answering questions like these, it is often helpful to begin by organizing the information in a 
table, such as in Table 33_07 Notice that, in this case, the productivity of the countries is expressed 
in terms of how many workers it takes to produce a unit of a product. 

Country One Sweater One Bottle of wine 

France 1 worker 1 worker 

Tunisia 2 workers 3 workers 

In this example, France has an absolute advantage in the production of both sweaters and wine. You 
can tell because it takes France less labor to produce a unit of the good. 

4. In Germany it takes three workers to make one television and four workers to make one 
video camera. In Poland it takes six workers to make one television and 12 workers to make 
one video camera.  

a. Who has the absolute advantage in the production of televisions? Who has the 
absolute advantage in the production of video cameras? How can you tell?  

b. Calculate the opportunity cost of producing one additional television set in Germany 
and in Poland. (Your calculation may involve fractions, which is fine.) Which country 
has a comparative advantage in the production of televisions?  

c. Calculate the opportunity cost of producing one video camera in Germany and in 
Poland. Which country has a comparative advantage in the production of video 
cameras?  

d. In this example, is absolute advantage the same as comparative advantage, or not? 
e. In what product should Germany specialize? In what product should Poland 

specialize? 
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Solution  
a. In Germany, it takes fewer workers to make either a television or a video camera. Thus 

Germany has an absolute advantage in the production of both goods.  
b. Producing an additional television in Germany requires three workers. Shifting those three 

German workers will reduce video camera production by 3/4 of a camera. Producing an 
additional television set in Poland requires six workers, and shifting those workers from the 
other good reduces output of video cameras by 6/12 camera, or 1/2. Thus, the opportunity 
cost of producing televisions is lower in Poland, so Poland has the comparative advantage in 
the production of televisions. (Note: Do not let the fractions like 3/4 of a camera or 1/2 of 
a video camera bother you. If either country was to expand television production by a 
significant amount—that is, lots more than one unit—then we will be talking about whole 
cameras and not fractional ones.) You can also spot this conclusion by noticing that Poland’s 
absolute disadvantage is relatively lower in televisions, because Poland needs twice as many 
workers to produce a television but three times as many to produce a video camera, so the 
product with the relatively lower absolute disadvantage is Poland’s comparative advantage.  

c. Producing a video camera in Germany requires four workers, and shifting those four 
workers away from television production has an opportunity cost of 4/3 television sets. 
Producing a video camera in Poland requires 12 workers, and shifting those 12 workers away 
from television production has an opportunity cost of two television sets. Thus, the 
opportunity cost of producing video cameras is lower in Germany, and video cameras will be 
Germany’s comparative advantage.  

d. In this example, absolute advantage differs from comparative advantage. Germany has the 
absolute advantage in the production of both goods, but Poland has a comparative 
advantage in the production of televisions.  

e. Germany should specialize, at least to some extent, in the production of video cameras, 
export video cameras, and import televisions. Conversely, Poland should specialize, at least 
to some extent, in the production of televisions, export televisions, and import video 
cameras. 

 
5. How can there be any economic gains for a country from both importing and exporting the 

same good, like cars? 

Solution: There are a number of possible advantages of intra-industry trade. Both nations can take advantage 
of extreme specialization and learning in certain kinds of cars with certain traits, like gas-efficient 
cars, luxury cars, sport-utility vehicles, higher- and lower-quality cars, and so on. Moreover, nations 
can take advantage of economies of scale, so that large companies will compete against each other 
across international borders, providing the benefits of competition and variety to customers. This 
same argument applies to trade between U.S. states, where people often buy products made by 
people of other states, even though a similar product is made within the boundaries of their own 
state. All states—and all countries—can benefit from this kind of competition and trade. 

6. The table below shows how the average costs of production for semiconductors (the “chips” 
in computer memories) change as the quantity of semiconductors built at that factory 
increases.  

a. Based on these data, sketch a curve with quantity produced on the horizontal axis 
and average cost of production on the vertical axis. How does the curve illustrate 
economies of scale?  

b. If the equilibrium quantity of semiconductors demanded is 90,000, can this economy 
take full advantage of economies of scale? What about if quantity demanded is 70,000 
semiconductors? 50,000 semiconductors? 30,000 semiconductors?  

c. Explain how international trade could make it possible for even a small economy to 
take full advantage of economies of scale, while also benefiting from competition 
and the variety offered by several producers. 
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Quantity of Semiconductors Average Total Cost 

10,000 $8 each 

20,000 $5 each 

30,000 $3 each 

40,000 $2 each 

100,000 $2 each 

Solution  
a. Start by plotting the points on a sketch diagram and then drawing a line through them. The 

figure below illustrates the average costs of production of semiconductors. 

 
b. The curve illustrates economies of scale by showing that as the scale increases—that is, as 

production at this particular factory goes up—the average cost of production declines. The 
economies of scale exist up to an output of 40,000 semiconductors; at higher outputs, the 
average cost of production does not seem to decline any further.  

c. At any quantity demanded above 40,000, this economy can take full advantage of economies 
of scale; that is, it can produce at the lowest cost per unit. Indeed, if the quantity demanded 
was quite high, like 500,000, then there could be a number of different factories all taking 
full advantage of economies of scale and competing with each other. If the quantity 
demanded falls below 40,000, then the economy by itself, without foreign trade, cannot take 
full advantage of economies of scale.  

d. The simplest answer to this question is that the small country could have a large enough 
factory to take full advantage of economies of scale, but then export most of the output. For 
semiconductors, countries like Taiwan and Korea have recently fit this description. 
Moreover, this country could also import semiconductors from other countries which also 
have large factories, thus getting the benefits of competition and variety. A slightly more 
complex answer is that the country can get these benefits of economies of scale without 
producing semiconductors, but simply by buying semiconductors made at low cost around 
the world. An economy, especially a smaller country, may well end up specializing and 
producing a few items on a large scale, but then trading those items for other items 
produced on a large scale, and thus gaining the benefits of economies of scale by trade, as 
well as by direct production. 
 

7. If the removal of trade barriers is so beneficial to international economic growth, why would 
a nation continue to restrict trade on some imported or exported products? 
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Solution: A nation might restrict trade on imported products to protect an industry that is important for 
national security. For example, nation X and nation Y may be geopolitical rivals, each with ambitions 
of increased political and economic strength. Even if nation Y has comparative advantage in the 
production of missile defense systems, it is unlikely that nation Y would seek to export those goods 
to nation X. It is also the case that, for some nations, the production of a particular good is a key 
component of national identity. In Japan, the production of rice is culturally very important. It may 
be difficult for Japan to import rice from a nation like Vietnam, even if Vietnam has a comparative 
advantage in rice production. 

Review Questions 

8. What is absolute advantage? What is comparative advantage? 

Solution: Absolute advantage is when one country is able to produce more of a good than another. 
Comparative advantage is when a country has a lower opportunity cost to produce the good than 
another. 

9. Under what conditions does comparative advantage lead to gains from trade? 

Solution : Comparative advantage leads to gains from trade when countries specialize and produce mainly 
what they do best. 

10. What factors does Paul Krugman identify that supported the expansion of international trade 
in the 1800s? 

Solution: The improvements in transportation that came with steamships and railroads and created 
international markets. 

11. Is it possible to have a comparative advantage in the production of a good but not to have an 
absolute advantage? Explain. 

Solution : Yes. Comparative advantage is defined by what you have to give up to produce a good. If the 
opportunity cost of production is low, a country will still have a comparative advantage even when at 
an absolute disadvantage. 

12. How does comparative advantage lead to gains from trade? 

Solution : By each country specializing in what it does best, the total amount of production increases and all 
parties can gain from trade. 

13. What is intra-industry trade? 

Solution : Trade that takes place within a specific industry. 

14. What are the two main sources of economic gains from intra-industry trade? 

Solution : The division of labor leads to improvements in skill, and economies of scale. 

15. What is splitting up the value chain? 

Solution : Splitting up the value chain involves different countries undertaking different stages of production 
for a good. 
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16. Are the gains from international trade more likely to be relatively more important to large or 

small countries? 

Solution : They are more likely to be relatively more important to small countries, where absolute advantage is 
smaller and it would be difficult to produce everything the population wants or needs domestically. 

Critical Thinking Questions 

17. Are differences in geography behind the differences in absolute advantages? 

Solution : To a certain extent, yes. Greater natural resources or access to the sea can lead to absolute 
advantage for certain goods. 

18. Why does the United States not have an absolute advantage in coffee? 

Solution : The climate in the United States is not ideal for growing coffee, so countries closer to the equator 
tend to have a greater absolute advantage. 

19. Look at Exercise 33.2. Compute the opportunity costs of producing sweaters and wine in 
both France and Tunisia. Who has the lowest opportunity cost of producing sweaters and 
who has the lowest opportunity cost of producing wine? Explain what it means to have a 
lower opportunity cost. 

Solution : Tunisia has the lower opportunity cost for producing sweaters, because it only has to give up 2/3 of 
a bottle of wine for each sweater, whereas France has to give up 1 bottle of wine for each sweater. 
France has the lower opportunity cost of producing wine, because it only has to give up one sweater 
per bottle of wine, whereas Tunisia has to give up 1 1/2 sweaters. The opportunity cost of a good is 
what you have to give up to get it. 

Problems 

20. France and Tunisia both have Mediterranean climates that are excellent for 
producing/harvesting green beans and tomatoes. In France is takes two hours for each 
worker to harvest green beans and two hours to harvest a tomato. Tunisian workers only 
need one hour to harvest the tomatoes but four hours to harvest green beans. Assume there 
are only two workers and each worker works 40 hours a week. 

a. Draw a production possibilities frontier for each country. (Hint: Remember the 
production possibility frontier is the maximum that all workers can produce at a unit 
of time which, in this problem, is a week  

b. Identify which country has the absolute advantage in green beans and which country 
has the absolute advantage in tomatoes.  

c. Identify which country has the comparative advantage.  
d. How much would France have to give up in terms of tomatoes to gain from trade? 

How much would it have to give up in terms of green beans? 

Solution : 
a. The PPF for France will range from forty green beans to forty tomatoes. The PPF for 

Tunisia will range from twenty green beans to eighty tomatoes. 
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b. Tunisia has the absolute advantage in tomatoes and France has the absolute advantage in 
green beans. 

c. France has a comparative advantage in green beans and Tunisia has a comparative advantage 
in tomatoes. 

d. Even giving up one tomato would allow France to gain from trade, since it could exchange 
the additional green bean for four tomatoes with Tunisia. France should not give up any 
green beans, but instead produce them exclusively, since it can trade each green bean with 
Tunisia for four tomatoes. 
 

21. In Japan, one worker can make 5 tons of rubber or 80 radios. In Malaysia, one worker can 
make 10 tons of rubber or 40 radios.  

a. Who has the absolute advantage in the production of rubber or radios? How can you 
tell? 

b. Calculate the opportunity cost of producing 80 additional radios in Japan and in 
Malaysia. (Your calculation may involve fractions, which is fine.) Which country has 
a comparative advantage in the production of radios?  

c. Calculate the opportunity cost of producing 10 additional tons of rubber in Japan and 
in Malaysia. Which country has a comparative advantage in producing rubber?  

d. In this example, does each country have an absolute advantage and a comparative 
advantage in the same good, or not?  

e. In what product should Japan specialize? In what product should Malaysia 
specialize? 

Solution : 
a. Malaysia has the absolute advantage in rubber, because the cost in terms of workers is less (1 

ton rubber requires 1/10 worker in Malaysia, but 1/5 worker in Japan).  Japan has the 
absolute advantage in radios, because the cost of a radio is 1/80 compared to 1/40 in 
Malaysia. 

b. In Japan, the opportunity cost of producing 80 extra radios is 5 tons of rubber. In Malaysia, 
it is 20 tons of rubber. Japan has the comparative advantage in radios. 

c. In Japan, the opportunity cost of producing 10 extra tons of rubber is 160 radios. In 
Malaysia, it is 40 radios. Malaysia has the comparative advantage in rubber. 

d. Yes, absolute and comparative advantage are the same in this example. 
e. Based on their comparative advantage, Japan should produce radios while Malaysia should 

produce rubber. 
22. Review the numbers for Canada and Venezuela from Table 33_13. This describes how many 

barrels of oil and tons of lumber can be produced by workers. Use these numbers to answer 
the rest of this question.  
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a. Draw a production possibilities frontier for each country. Assume there are 100 
workers in each country. Canadians and Venezuelans desire both oil and lumber. 
Canadians want at least 2000 tons of lumber. Mark a point on their production 
possibilities where they can get at least 3000 tons.  

b. Assume that the Canadians specialize completely because they figured out they have 
a comparative advantage in lumber. They are willing to give up 1000 tons of lumber. 
How much oil should they ask for in return for this lumber to be as well off as they 
were with no trade? How much should they ask for if they want to gain from trading 
with Venezuela? (Note: We can think of this “ask” as the relative price or trade price 
of lumber.)  

c. Is the Canadian “ask” you identified in (b) also beneficial for Venezuelans? Use the 
production possibilities frontier graph for Venezuela to show that Venezuelans can 
gain from trade. 

Solution :  
a.    

 
b. Canada can produce between 2000 barrels of oil and 4000 tons of lumber. Venezuela can 

produce between 6000 barrels of oil and 3000 tons of lumber 
c. They should get at least 500 barrels of oil for their 1000 tons of lumber. Asking for more 

than this will result in gains from trade. This price is also beneficial for Venezuela, for if they 
wanted to produce 1000 tons of lumber themselves, it would cost 2000 barrels of oil. 
 

23. In Exercise 33.31, is there an “ask” where Venezuelans may say “no thank you” to trading 
with Canada? 

Solution: If Canada asks for more than 2000 barrels of oil for their lumber, it would be cheaper for Venezuela 
to produce it themselves. 

24. From earlier chapters you will recall that technological change shifts the average cost curves. 
Draw a graph showing how technological change could influence intra-industry trade. 

Solution : The improvement in technology will shift average costs for firms down increase intra-industry trade. 

25. Consider two countries: South Korea and Taiwan. Taiwan can produce one million mobile 
phones per day at the cost of $10 per phone and South Korea can produce 50 million mobile 
phones at $5 per phone. Assume these phones are the same type and quality and there is 
only one price. What is the minimum price at which both countries will engage in trade? 

Solution : Taiwan will not be able to compete in the market with South Korea, whose economies of scale 
allow the production of more phones at a lower price. South Korea has no reason to pay a higher 
price for Taiwanese phones, and Taiwan cannot sell at South Korea’s prices without taking a loss. 
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26. If trade increases world GDP by 1% per year, what is the global impact of this increase over 
10 years? How does this increase compare to the annual GDP of a country like Sri Lanka? 
Discuss. (Hint: To answer this question, here are steps you may want to consider. Go to the 
World Development Indicators (online) published by the World Bank. Find the current level 
of World GDP in constant international dollars. Also, find the GDP of Sri Lanka in constant 
international dollars. Once you have these two numbers, compute the amount the additional 
increase in global incomes due to trade and compare that number to Sri Lanka’s GDP.) 

Solution: Global GDP will increase be 1.01^10 x 100 = 110.5% of the current level after 10 years, an increase 
of 10.5%, which comes to about $90 trillion. The GDP of Sri Lanka, by comparison, is only about $3 
trillion. 
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CHAPTER 34: GLOBALIZATION AND 
PROTECTIONISM 

Self-Check Questions 

1. Explain how a tariff reduction causes an increase in the equilibrium quantity of imports and 
a decrease in the equilibrium price. 

Solution: This is the opposite case of the Work It Out feature in this module. A reduced tariff is like a 
decrease in the cost of production, which is shown by a downward (or rightward) shift in the supply 
curve. 

2. Explain how a subsidy on agricultural goods like sugar adversely affects the income of 
foreign producers of imported sugar. 

Solution : A subsidy is like a reduction in cost. This shifts the supply curve down (or to the right), driving the 
price of sugar down. If the subsidy is large enough, the price of sugar can fall below the cost of 
production faced by foreign producers, which means they will lose money on any sugar they produce 
and sell. 

3. Explain how trade barriers save jobs in protected industries, but only by costing jobs in other 
industries. 

Solution : Trade barriers raise the price of goods in protected industries. If those products are inputs in other 
industries, it raises their production costs and then prices, so sales fall in those other industries. 
Lower sales lead to lower employment. Additionally, if the protected industries are consumer goods, 
their customers pay higher prices which reduce demand for other consumer products and thus 
employment in those industries. 

4. Explain how trade barriers raise wages in protected industries by reducing average wages 
economy-wide. 

Solution : Trade based on comparative advantage raises the average wage rate economy-wide, though it can 
reduce the incomes of import-substituting industries. By moving away from a country’s comparative 
advantage, trade barriers do the opposite: they give workers in protected industries an advantage, 
while reducing the average wage economy-wide. 

5. How does international trade affect working conditions of low-income countries? 

Solution : By raising incomes, trade tends to raise working conditions also, even though those conditions may 
not (yet) be equivalent to those in high-income countries. 

6. Do the jobs for workers in low-income countries that involve making products for export to 
high-income countries typically pay these workers more or less than their next-best 
alternative? 

Solution : They typically pay more than the next-best alternative. If a Nike firm did not pay workers at least as 
much as they would earn, for example, in a subsistence rural lifestyle, they many never come to work 
for Nike. 

7. How do trade barriers affect the average income level in an economy? 
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Solution : Since trade barriers raise prices, real incomes fall. The average worker would also earn less. 

8. How does the cost of “saving” jobs in protected industries compare to the workers’ wages 
and salaries? 

Solution : Workers working in other sectors and the protected sector see a decrease in their real wage. 

9. Explain how predatory pricing could be a motivation for dumping. 

Solution : If imports can be sold at extremely low prices, domestic firms would have to match those prices to 
be competitive. By definition, matching prices would imply selling under cost and, therefore, losing 
money. Firms cannot sustain losses forever. When they leave the industry, importers can “take over,” 
raising prices to monopoly levels to cover their short-term losses and earn long-term profits. 

10. Why do low-income countries like Brazil, Egypt, or Vietnam have lower environmental 
standards than high-income countries like the Germany, Japan, or the United States? 

Solution : Because low-income countries need to provide necessities—food, clothing, and shelter—to their 
people. In other words, they consider environmental quality a luxury. 

11. Explain the logic behind the “race to the bottom” argument and the likely reason it has not 
occurred. 

Solution : Low-income countries can compete for jobs by reducing their environmental standards to attract 
business to their countries. This could lead to a competitive reduction in regulations, which would 
lead to greater environmental damage. While pollution management is a cost for businesses, it is tiny 
relative to other costs, like labor and adequate infrastructure. It is also costly for firms to locate far 
away from their customers, which many low-income countries are. 

12. What are the conditions under which a country may use the unsafe products argument to 
block imports? 

Solution : The decision should not be arbitrary or unnecessarily discriminatory. It should treat foreign 
companies the same way as domestic companies. It should be based on science. 

13. Why is the national security argument not convincing? 

Solution : Restricting imports today does not solve the problem. If anything, it makes it worse since it implies 
using up domestic sources of the products faster than if they are imported. Also, the national security 
argument can be used to support protection of nearly any product, not just things critical to our 
national security, for example, products like mohair that were protected decades ago while we have 
plentiful substitutes for them today. 

14. Assume a perfectly competitive market and the exporting country is small. Using a demand 
and supply diagram, show the impact of increasing standards on a low-income exporter of 
toys. Show the impact of a tariff. Is the effect on the price of toys the same or different? Why 
is a standards policy preferred to tariffs? 

Solution : The effect of increasing standards may increase costs to the small exporting country. The supply 
curve of toys will shift to the left. Exports will decrease and toy prices will rise. Tariffs also raise 
prices. So the effect on the price of toys is the same. A tariff is a “second best” policy and also affects 
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other sectors. However, a common standard across countries is a “first best” policy that attacks the 
problem at its root. 

15. What is the difference between a free trade association, a common market, and an economic 
union? 

Solution : A free trade association offers free trade between its members, but each country can determine its 
own trade policy outside the association. A common market requires a common external trade policy 
in addition to free trade within the group. An economic union is a common market with coordinated 
fiscal and monetary policy. 

16. Why would countries promote protectionist laws, while also negotiate for freer trade 
internationally? 

Solution : International agreements can serve as a political counterweight to domestic special interests, thereby 
preventing stronger protectionist measures. 

17. What might account for the dramatic increase in international trade over the past 50 years? 

Solution : Reductions in tariffs, quotas, and other trade barriers, improved transportation, and communication 
media have made people more aware of what is available in the rest of the world. 

18. How does competition, whether domestic or foreign, harm businesses? 

Solution : Competition from firms with better or cheaper products can reduce a business’s profits, and may 
drive it out of business. Workers would similarly lose income or even their jobs. 

19. What are the gains from competition? 

Solution : Consumers get better or less expensive products. Businesses with the better or cheaper products 
increase their profits. Employees of those businesses earn more income. On balance, the gains 
outweigh the losses to a nation. 

Review Questions 

20. Who does protectionism protect? What does it protect them from? 

Solution: Protectionism protects domestic industries from foreign competition. 

21. Name and define three policy tools for enacting protectionism. 

Solution : Tariffs, or taxes on imported goods, import quotas, which limit the number of goods that can be 
imported, and nontariff barriers, which cover all rules, regulations and contracts involving imports. 

22. How does protectionism affect the price of the protected good in the domestic market? 

Solution : Protectionism increases the price of the protected good by keeping out foreign competition. 

23. Does international trade, taken as a whole, increase the total number of jobs, decrease the 
total number of jobs, or leave the total number of jobs about the same? 
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Solution : It increases the number of jobs, because the gains from trade create wealth and spur on further 
production. 

24. Is international trade likely to have roughly the same effect on the number of jobs in each 
individual industry? 

Solution: No, different industries will be impacted differently depending on relative prices and industrial 
structures. 

25. How is international trade, taken as a whole, likely to affect the average level of wages? 

Solution : Trade tends to increase the average wage as workers are able to be more productive. 

26. Is international trade likely to have about the same effect on everyone’s wages? 

Solution : No, some people will see wage increases while others will see wages decline. 

27. What are main reasons for protecting “infant industries”? Why is it difficult to stop 
protecting them? 

Solution : Protecting infant industries is done to give them time to develop, become efficient and be 
profitable. The fear is that a new industry may be crushed by competition before it has a chance to 
develop a valuable new product or technology. However, once these protections are in place, they 
will not relinquish them without a fight, and repeal is difficult. 

28. What is dumping? Why does prohibiting it often work better in theory than in practice? 

Solution : Dumping is the selling of goods below their cost of production. Anti-dumping laws are problematic 
because of the difficulties in determining what the right price should be and the tendency for political 
motives to corrupt the process. 

29. What is the “race to the bottom” scenario? 

Solution : This happens when countries compete to attract business by weakening environmental standards 
until all such standards have been eliminated in the bidding war. 

30. Do the rules of international trade require that all nations impose the same consumer safety 
standards? 

Solution : The WTO allows countries to set their own standards of consumer safety. 

31. What is the national interest argument for protectionism with regard to certain products? 

Solution : If there is a war or other international conflict, countries may be unable to acquire goods through 
trade, so it is important that they have the capacity to produce them domestically. 

32. Name several of the international treaties where countries negotiate with each other over 
trade policy. 

Solution : The North American Free Trade Agreement, the European Union and the Asia Pacific Economic 
Cooperation are among the major treaties. 
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33. What is the general trend of trade barriers over recent decades: higher, lower, or about the 

same? 

Solution : Trade barriers have generally been reduced in recent decades. 

34. If opening up to free trade would benefit a nation, then why do nations not just eliminate 
their trade barriers, and not bother with international trade negotiations? 

Solution : Trade agreements ensure that all participants follow the same trade rules, which would not be the 
case if one country removed its trade barriers unilaterally. This also allows for the exclusion of other 
countries to punish them for policies of which the trading countries disapprove. 

35. Who gains and who loses from trade? 

Solution : Consumers gain from trade, but domestic producers can lose out. 

36. Why is trade a good thing if some people lose? 

Solution : Trade benefits overall wealth and long term economic growth, so even if some people lose in the 
short term it is better for everyone in the long term. 

37. What are some ways that governments can help people who lose from trade? 

Solution : Sometimes governments subsidize domestic industries that lose from trade, or help workers retrain 
for more competitive professions. 

Critical Thinking Questions 

38. Show graphically that for any tariff, there is an equivalent quota that would give the same 
result. What would be the difference, then, between the two types of trade barriers? Hint: It 
is not something you can see from the graph. 

Solution : The tariff can raise revenue for a government, while an import quota cannot. In either case, the 
price for consumers is higher and the producer receives a lower price for his good. 

 

 

39. From the Work It Out feature titled “Effects of Trade Barriers,” you can see that a tariff 
raises the price of imports. What is interesting is that the price rises by less than the amount 
of the tariff. Who pays the rest of the tariff amount? Can you show this graphically? 
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Solution : The rest of the tariff is paid by the importer, i the same way that a tax is split between consumer and 
producer. 

40. If trade barriers hurt the average worker in an economy (due to lower wages), why does 
government create trade barriers? 

Solution : The government creates trade barriers to protect domestic industries, which might be driven to 
bankruptcy by foreign competition. 

41. Why do you think labor standards and working conditions are lower in the low-income 
countries of the world than in countries like the United States? 

Solution : Labor standards and working conditions reflect the income in a country.  Strong labor standards are 
a luxury that low-income nations can’t afford.   If they were to mandate higher labor standards, 
wages would have to be reduced or prices of products raised. Given their low incomes, workers 
prefer wages to labor standards.  Additionally, in order to remain competitive and export their goods, 
low-income countries don’t have the luxury of enacting stricter standards.   

42. How would direct subsidies to key industries be preferable to tariffs or quotas? 

Solution : Direct subsidies do not inhibit international trade or restrict the products that consumers have 
access to. 

43. How can governments identify good candidates for infant industry protection? Can you 
suggest some key characteristics of good candidates? Why are industries like computers not 
good candidates for infant industry protection? 

Solution : It is difficult for governments to identify good candidates for infant industry protection, especially 
since all industries have incentives to lobby for such protection.  The best examples are those which 
require a limited period of time to develop and become internationally competitive, after which the 
protection will be removed.  Computers are not a good candidate because the technology changes so 
quickly that governments will end up protecting old technologies while the industry has moved on to 
something better. 

44. Microeconomic theory argues that it economically rationale (and profitable) to sell 
additional output as long as the price covers the variable costs of production. How is this 
relevant to the determination of whether dumping has occurred? 

Solution : Dumping occurs when price is below the average variable cost. If we know the variable cost faced 
by a company, we can tell whether they are engaging in dumping by comparing it to the price. 

45. How do you think Americans would feel if other countries began to urge the United States to 
increase environmental standards? 

Solution : Americans would be likely to resent the interference of other countries in our domestic economy. 

46. Is it legitimate to impose higher safety standards on imported goods than exist in the foreign 
country where the goods were produced? 

Solution : It is reasonable for a country to impose the same safety standards on all items consumed 
domestically, even if these are higher standards than exist in the country from which the imports 
come. 
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47. Why might the unsafe consumer products argument be a more effective strategy (from the 

perspective of the importing country) than using tariffs or quotas to restrict imports? 

Solution : If products are really unsafe, putting tariffs on them will not eliminate consumption entirely, 
whereas the unsafe consumer products argument might be successful. 

48. Why might a tax on domestic consumption of resources critical for national security be a 
more efficient approach than barriers to imports? 

Solution : Such a tax would conserve these resources’ availability for national security purposes in case the 
imported supply is cut off, while still allowing the gains from trade to occur. 

49. Why do you think that the GATT rounds and, more recently, WTO negotiations have 
become longer and more difficult to resolve? 

Solution : Like everything else, there are diminishing marginal returns in negotiation. If all of the best, most 
obvious policies have already been implemented, it will be more difficult to resolve the remaining 
issues. 

50. An economic union requires giving up some political autonomy to succeed. What are some 
examples of political power countries must give up to be members of an economic union? 

Solution : There are limits to the country’s ability to protect its own industries from competition. In the case 
of the European Union, participating nations gave up the ability to conduct independent monetary 
policy. 

51. What are some examples of innovative products that have disrupted their industries for the 
better? 

Solution : The advent of cellular phones damaged many of the old companies providing landline service or 
those that sold pagers and answering machines, but the cell phone was a decided improvement over 
the previous technology, to give one example. 

52. In principle, the benefits of international trade to a country exceed the costs, no matter 
whether the country is importing or exporting. In practice, it is not always possible to 
compensate the losers in a country, for example, workers who lose their jobs due to foreign 
imports. In your opinion, does that mean that trade should be inhibited to prevent the 
losses? 

Solution : The student should give his or her own opinion. 

53. Economists sometimes say that protectionism is the “second-best” choice for dealing with 
any particular problem. What they mean is that there is often a policy choice that is more 
direct or effective for dealing with the problem—a choice that would still allow the benefits 
of trade to occur. Explain why protectionism is a “second-best” choice for: 

a. helping workers as a group 
b. helping industries stay strong 
c. protecting the environment 
d. advancing national defense 

Solution  
a. Trade will ultimately increase wages for workers as a group, even if some workers lose out in 

the short run. 
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b. Competitive pressure helps industries stay strong. Blocking competition by hindering trade 
will ultimately weaken industries, not strengthen them. 

c. Since trade is more efficient, the same output can be achieved at a lower cost to the 
environment. 

d. Strong trading partners are less likely to enter into wars with each other, since it would be to 
both countries’ economic disadvantage. Similarly, a trading partner is more likely to assist in 
a war with a third party in order to preserve the gains from trade. 

54. Trade has income distribution effects. For example, suppose that because of a government-
negotiated reduction in trade barriers, trade between Germany and the Czech Republic 
increases. Germany sells house paint to the Czech Republic. The Czech Republic sells alarm 
clocks to Germany. Would you expect this pattern of trade to increase or decrease jobs and 
wages in the paint industry in Germany? The alarm clock industry in Germany? The paint 
industry in Czech Republic? The alarm clock industry in Czech Republic? Sketch a demand 
and supply diagram for each of these four labor markets to illustrate your answer. What has 
to happen for there to be no increase in total unemployment in both countries? 

Solution : It should increase jobs in the house paint industry in Germany due to increased international 
demand, but decrease jobs in the paint industry in the Czech Republic since Germany is supplying 
the product at a cheaper price The reverse is true for alarm clocks. 

Problems 

55. Assume two countries, Thailand (T) and Japan (J), have one good: cameras. The demand (d) 
and supply (s) for cameras in Thailand and Japan is described by the following functions:  

Qd 60 P

1
Qs 5 P

4

T

T

 

  
 

Qd 80 P

1
Qs 10 P

2

J

J

 

  
 

P is the price measured in a common currency used in both countries, such as the Thai 
Baht.  

a. Compute the equilibrium price (P) and quantities (Q) in each country without trade. 
b. Now assume that free trade occurs. The free-trade price goes to 56.36 Baht. Who 

exports and imports cameras and in what quantities? 

Solution  
a. To compute equilibriums, we set quantity demanded equal to quantity supplied and solve. 

For Thailand: 60 - P = -5 + 1/4 P; P = 52. Q = 8. For Japan: 80 - P = -10 + 1/2P; P = 60. 
Q = 20. 

b. At the new price, Thailand will produce -5 + 1/4(56.36) = 9.09 cameras and demand 60 - 
56.36 = 3.64 cameras. Japan will produce -10 + 1/2(56.36) = 18.18 cameras and demand 80 
- 56.36 = 23.64 cameras. So Japan will import at least 6 cameras (23.64 – 18.18) from 
Thailand (since frictions of cameras cannot be consumed.)  Thailand will export those 
cameras. 

56. You have just been put in charge of trade policy for Malawi. Coffee is a recent crop that is 
growing well and the Malawian export market is developing. As such, Malawi coffee is an 
infant industry. Malawi coffee producers come to you and ask for tariff protection from 
cheap Tanzanian coffee. What sorts of policies will you enact? Explain. 
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Solution: It would probably be better to directly subsidize Malawian coffee than to put tariffs on foreign 

coffee, as this would protect the infant industry while still allowing more consumer choice and the 
gains from trade, as well as forcing Malawian coffee to face world market prices. 

57. The country of Pepperland exports steel to the Land of Submarines. Information for the 
quantity demanded (Qd) and quantity supplied (Qs) in each country, in a world without 
trade, are given in the tables below. 
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Pepperland 

Price Qd Qs 

60 230 180 

70 200 200 

80 170 220 

90 150 240 

100 140 250 

 

Land of Submarines 

Price Qd Qs 

60 430 310 

70 420 330 

80 410 360 

90 400 400 

100 390 440 

a. What would be the equilibrium price and quantity in each country in a world without 
trade? How can you tell? 

b. What would be the equilibrium price and quantity in each country if trade is allowed 
to occur? How can you tell? 

c. Sketch two supply and demand diagrams, one for each country, in the situation 
before trade. 

d. On those diagrams, show the equilibrium price and the levels of exports and imports 
in the world after trade. 

e. If the Land of Submarines imposes an anti-dumping import quota of 30, explain in 
general terms whether it will benefit or injure consumers and producers in each 
country. 

f. Does your general answer change if the Land of Submarines imposes an import 
quota of 70? 

Solution  
a. The equilibrium price in Pepperland is 70, where quantity demanded equals quantity 

supplied. In the Land of Submarines, it is 90. 
b. The equilibrium price would be 80, where the total quantity demanded across both countries 

equals the total quantity supplied. 
c.  

 
 

d. Pepperland exports 50 units of steel to the Land of Submarines. 
e. The quota will injure consumers in the Land of Submarines by driving the price up, but 

benefit producers. The reverse is true for Pepperland. 
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f. The equilibrium level of imports is 50, so a quota of 70 would be non-binding and have no 
effect. 

APPENDIX A 

The Use of Mathematics in Principles of Economics 

Review Questions 

1. Name three kinds of graphs and briefly state when is most appropriate to use each type of 
graph. 

Solution : A line graph is used to show the relationship between two variables; a pie graph is used to show 
different variables as a proportion of a whole; and a bar graph is used to compare a number of 
different variables side by side. 

2. What is slope on a line graph? 

Solution : The slope of a line indicates the magnitude and direction of a relationship between two variables. 

3. What do the slices of a pie chart represent? 

Solution : Slices in a pie chart represent different portions of the whole, such as different allocations of a 
budget towards various expenditures. 

4. Why is a bar chart the best way to illustrate comparisons? 

Solution : A bar chart can show many variables side by side, so it is easy to see the relative values of each in 
comparison with the others. 

5. How does the appearance of positive slope differ from negative slope and from zero slope? 

Solution : A line with a positive slope will slant upward from left to right; a line with a negative slope will slant 
downward; a line with zero slope will be horizontal. 
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APPENDIX B 

Demand, Supply and Efficiency 

Self-Check Questions 

1. Does a price ceiling increase or decrease the number of transactions in a market? Why? 
What about a price floor? 

Solution: Assuming that people obey the price ceiling, the market price will be above equilibrium, which 
means that Qd will be less than Qs. Firms can only sell what is demanded, so the number of 
transactions will fall to Qd. This is easy to see graphically. By analogous reasoning, with a price floor 
the market price will be below the equilibrium price, so Qd will be greater than Qs. Since the limit on 
transactions here is demand, the number of transactions will fall to Qd. Note that because both price 
floors and price ceilings reduce the number of transactions, social surplus is less. 

2. If a price floor benefits producers, why does a price floor reduce social surplus? 

Solution: Because the losses to consumers are greater than the benefits to producers, so the net effect is 
negative. Since the lost consumer surplus is greater than the additional producer surplus, social 
surplus falls. 

Review Questions 

3. What is consumer surplus? How is it illustrated on a demand and supply diagram? 

Solution : Consumer surplus is the difference between what consumers would be willing to pay for a product 
and what they actually have to pay. This is illustrated by the triangle between the price and the 
demand curve at the specified output level. 

4. What is producer surplus? How is it illustrated on a demand and supply diagram? 

Solution : Producer surplus is the difference between what producers would be willing to charge for a product 
and what they actually are able to charge. This is illustrated by the triangle between the price and the 
supply curve at the specified output level. 

5. What is total surplus? How is it illustrated on a demand and supply diagram? 

Solution : Total surplus is the sum of consumer and producer surplus, and is illustrated by the large triangle 
between the supply and demand curves at the specified output level. 

6. What is the relationship between total surplus and economic efficiency? 

Solution : An economically efficient market will have the maximum possible total surplus given the supply and 
demand curves. 

7. What is deadweight loss? 
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Solution : Deadweight loss is the difference between maximum total surplus and actual total surplus in a 

market that is not economically efficient. 

Critical Thinking Questions 

8. What term would an economist use to describe what happens when a shopper gets a “good 
deal” on a product?  

Solution : The economist would say that the shopper is experiencing a large consumer surplus. 

9. Explain why voluntary transactions improve social welfare. 

Solution : In order for a voluntary transaction to occur, both buyer and seller must be made better off by the 
transaction. Otherwise one or the other would simply decline to trade. So the voluntary transaction 
increases social welfare. 

10. Why would a free market never operate at a quantity greater than the equilibrium quantity? 
Hint: What would be required for a transaction to occur at that quantity? 

Solution : This would not occur, because the price required to induce sellers to sell at such a quantity would be 
higher than the price consumers would be willing to pay. 
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APPENDIX C 

Indifference Curves 

Review Questions 

1. What point is preferred along an indifference curve? 

Solution : Since the consumer is indifferent between all points on an indifference curve, no point is preferred. 

2. Why do indifference curves slope down? 

Solution : This shows that there is a tradeoff between goods. If you give up some of one good, you must 
receive more of another in order to remain indifferent. 

3. Why are indifference curves steep on the left and flatter on the right? 

Solution : Diminishing marginal returns mean that the first unit of a good consumed provides more utility 
than additional goods, and this causes the change in slope. 

4. How many indifference curves does a person have? 

Solution : Each person has an infinite number of indifference curves. 

5. How can you tell which indifference curves represent higher or lower levels of utility? 

Solution : Indifference curves further from the origin represent higher levels of utility, because they provide 
more of all goods. 

6. What is a substitution effect? 

Solution : The substitution effect states that when one good becomes more expensive, consumers will buy 
more of a cheaper substitute good. 

7. What is an income effect?  

Solution : The income effect states that when one good becomes more expensive, consumers will buy less of 
substitute goods because their incomes are relatively lower. 

8. Does the “income effect” involve a change in income? Explain. 

Solution : The income effect involves a change in relative income, but not necessarily actual income. When 
goods become more expensive, it will seem like income is lower, even if it is actually not. 

9. Does a change in price have both an income effect and a substitution effect? Does a change 
in income have both an income effect and a substitution effect? 

Solution : Changes in price and income both have income effects as well as substitution effects. 
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10. Would you expect, in some cases, to see only an income effect or only a substitution effect? 

Explain. 

Solution : You will generally see both an income and a substitution effect, but in some cases one effect may be 
so small that it will not be noticed in the face of the other, larger effect. 

11. Which is larger, the income effect or the substitution effect? 

Solution : This very much depends on the individual and the goods in question. 
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APPENDIX E 

The Expenditure-Output Model 

Self-Check Questions 

1. Sketch the aggregate expenditure–output diagram with the recessionary gap 

Solution:  

 
2. Sketch the aggregate expenditure output diagram with an inflationary gap. 

Solution: 

 

3. An economy has the following characteristics: 
Y = National income 
Taxes = T = 0.25Y 
C = Consumption = 400 + 0.85(Y – T) 
I = 300 
G = 200 
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X = 500 
M = 0.1(Y – T) 
Find the equilibrium for this economy. If potential GDP is 3,500, then what change in 
government spending is needed to achieve this level? Do this problem two ways. First, plug 
3,500 into the equations and solve for G. Second, calculate the multiplier and figure it out 
that way. 

Solution: First, set up the calculation. 

AE 400 0.85(Y T) 300 200 500 0.1(Y T)

AE Y

       

  
Then insert Y for AE and 0.25Y for T. 

Y 400 0.85(Y 0.25Y) 300 200 500 0.1(Y 0.25Y)

Y 1400 0.6375Y 0.075Y

0.4375Y 1400

Y 3200

       

  



  
If full employment is 3,500, then one approach is to plug in 3,500 for Y throughout the equation, but 
to leave G as a separate variable. 

Y 400 0.85(Y 0.25Y) 300 G 500 0.1(Y 0.25Y)

3500 400 0.85(3500 0.25(3500))+300 G 500 0.1(3500 0.25(3500))

 G 3500 400 2231.25 1300 500+262.5

G = 331.25

       

      

    

 
A G value of 331.25 is an increase of 131.25 from its original level of 200. 
Alternatively, the multiplier is that, out of every dollar spent, 0.25 goes to taxes, leaving 0.75, and out 
of after-tax income, 0.15 goes to savings and 0.1 to imports. Because (0.75)(0.15) = 0.1125 and 
(0.75)(0.1) = 0.075, this means that out of every dollar spent: 1 –0.25 –0.1125 –0.075 = 0.5625. 
Thus, using the formula, the multiplier is: 

1
2.2837

1 0.5625


  
To increase equilibrium GDP by 300, it will take a boost of 300/2.2837, which again works out to 
131.25. 

 
4. The chart below represents the data behind a Keynesian cross diagram. Assume that the tax 

rate is 0.4 of national income; the MPC out of the after-tax income is 0.8; investment is 
$2,000; government spending is $1,000; exports are $2,000 and imports are 0.05 of after-tax 
income. What is the equilibrium level of output for this economy? 

National 
Income 

After-tax 
Income 

Consumption I+G+X Minus 
Imports 

Aggregate 
Expenditures 

$8,000  $4,340    

$9,000      

$10,000      

$11,000      

$12,000      

$13,000      
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Solution: The following table illustrates the completed table. The equilibrium is level is italicized.  

National 
Income 

After-tax 
Income 

Consumption I+G+X Minus 
Imports 

Aggregate 
Expenditures 

$8,000 $4,800 $4,340 $5,000 $240 $9,100 

$9,000 $5,400 $4,820 $5,000 $270 $9,550 

$10,000 $6,000 $5,300 $5,000 $300 $10,000 

$11,000 $6,600 $5,780 $5,000 $330 $10,450 

$12,000 $7,200 $6,260 $5,000 $360 $10,900 

$13,000 $7,800 46,740 $5,000 4390 $11,350 

We can solve for Y, where Y = National Income using: 
Y=AE= C + I + G + X – M 
Y = $500 +0.8(Y-T) + $2,000 + $1,000 + $2,000 – 0.05 (Y – T) 
Solving for Y, we see that the equilibrium level of output is Y = $10,000. 

5. Explain how the multiplier works. Use an MPC of 80% in an example. 

Solution: The multiplier refers to how many times a dollar will turnover in the economy. It is based on the 
Marginal Propensity to Consume (MPC) which tells how much of every dollar received will be spent. 
If the MPC is 80% then this means that out of every one dollar received by a consumer, $0.80 will be 
spent. This $0.80 is received by another person. In turn, 80% of the $0.80 received, or $0.64, will be 
spent, and so on. The impact of the multiplier is diluted when the effect of taxes and expenditure on 
imports is considered. To derive the multiplier, take the 1/1 – F; where F is equal to percent of 
savings, taxes, and expenditures on imports. 

Review Questions 

6. What is on the axes of an expenditure-output diagram? 

Solution : The vertical axis shows the level of aggregate expenditure, while the horizontal axis shows the level 
of aggregate output. 

7. What does the 45-degree line show? 

Solution : It shows the set of all points where aggregate expenditure is equal to aggregate output. 

8. What determines the slope of a consumption function? 

Solution : The marginal propensity to consume. 

9. What is the marginal propensity to consume, and how is it related to the marginal propensity 
to import? 

Solution : The marginal propensity to consume is the percentage of each dollar that is spent on consumption. 
The marginal propensity to import varies inversely with the marginal propensity to consume, since 
imported goods are not part of domestic consumption. 
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10. Why are the investment function, the government spending function, and the export 

function all drawn as flat lines? 

Solution : Because these are determined outside of the model, and not by aggregate expenditures. 

11. Why does the import function slope down? What is the marginal propensity to import? 

Solution : The marginal propensity to import is the share of each dollar that goes towards imported goods. 
The import function slopes downward because imports are subtracted from aggregate output. 

12. What are the components on which the aggregate expenditure function is based? 

Solution : Consumption, investment, government spending and net exports. 

13. Is the equilibrium in a Keynesian cross diagram usually expected to be at or near potential 
GDP? 

Solution : The equilibrium can occur either above or below potential GDP. 

14. What is an inflationary gap? A recessionary gap? 

Solution : An inflationary gap is when the equilibrium level of output is greater than potential GDP, causing 
prices to rise. A recessionary gap is where the equilibrium level of output is less than potential GDP, 
causing unemployment. 

15. What is the multiplier effect? 

Solution : The multiplier effect occurs as a portion of each dollar received as income is spent, thus becoming 
someone else’s income, passing from person to person based on the marginal propensity to 
consume. 

16. Why are savings, taxes, and imports referred to as “leakages” in calculating the multiplier 
effect? 

Solution : Every portion of a dollar that is saved, taxed or spent on imports no longer passes on to become 
part of the domestic product, so these factors weaken the multiplier effect. 

17. Will an economy with a high multiplier be more stable or less stable than an economy with a 
low multiplier in response to changes in the economy or in government policy? 

Solution : Economies with high multipliers will be less stable, because small changes in spending can have 
large effects o the economy as a whole. 

18. How do economists use the multiplier? 

Solution : The multiplier can be used to estimate how much government expenditure or taxation needs to 
change in order to achieve an optimal equilibrium at potential GDP and can also be used by 
economics to estimate the impact of major investments such as a sports stadium. 

Critical Thinking Questions 
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19. What does it mean when the aggregate expenditure line crosses the 45-degree line? In other 
words, how would you explain the intersection in words?  

Solution : The equilibrium point is the point where the total amount being spent is equal to the total amount 
being produced. Any movement away from equilibrium would be unstable and cause either sellers or 
buyers to adjust their behavior until equilibrium is once again retained. 

20. Which model, the AD/AS or the AE model better explains the relationship between rising 
price levels and GDP? Why?  

Solution : The AD/AS model better explains this relationship because the vertical axis measures the price 
level directly, so we can see the effects of rising prices on GDP.  By contrast, the price level is only 
implicit in the AE model. 

21. What are some reasons that the economy might be in a recession, and what is the 
appropriate government action to alleviate the recession?  

Solution : The economy could be in a recession because of decreases in consumption or increases in saving, 
decreases in investment, government spending or exports. Rising imports may also lead to a 
recession as production shifts offshore. The appropriate measure for government is to increase 
spending and decrease taxes to stimulate expenditures and shift the expenditure upward. 

22. What should the government do to relieve inflationary pressures if the aggregate expenditure 
is greater than potential GDP?  

Solution : Decrease government spending and increase taxes. 

23. Two countries are in a recession. Country A has an MPC of 0.8 and Country B has an MPC 
of 0.6. In which country will government spending have the greatest impact? 

Solution: The country with the MPC of 0.8 because its citizens are more likely to spend at a faster rate and 
move the aggregate expenditure upward and toward full employment. 

24. Compare two policies: a tax cut on income or an increase in government spending on roads 
and bridges. What are both the short-term and long-term impacts of such policies on the 
economy?  

Solution : The tax cut will likely have the greater short term impact, because it will more rapidly put money in 
consumers’ pockets, but the spending on roads and bridges will have a greater long term impact 
because of the gains from improved infrastructure. 

25. What role does government play in stabilizing the economy and what are the tradeoffs that 
must be considered? 

Solution: Many people believe that the government should use fiscal and monetary policy to stabilize the 
economy, while others are more skeptical that such tools can be effective. Tradeoffs include the 
possibility that government intervention will actually make the economy less stable, and the 
opportunity cost of using taxpayer money for stabilization policy when it could be used for 
something else. 

26. If there is a recessionary gap of $100 billion, should the government increase spending by 
$100   billion to close the gap? Why? Why not? 
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Solution : No. Because of the multiplier effect, spending should be increased by less than $100 billion. 

Otherwise, an inflationary gap will occur. 

27. What other changes in the economy can be evaluated by using the multiplier? 

Solution : The other common use of the multiplier occurs when measuring the money supply, as changes in 
the money supply have a multiplier effect in the same way that spending does. 
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