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How to Use the CFA
Program Curriculum

The CFA’ Program exams measure your mastery of the core knowledge, skills, and
abilities required to succeed as an investment professional. These core competencies
are the basis for the Candidate Body of Knowledge (CBOK™). The CBOK consists of
four components:

= A broad outline that lists the major CFA Program topic areas (www.
cfainstitute.org/programs/cfa/curriculum/cbok)

= Topic area weights that indicate the relative exam weightings of the top-level
topic areas (www.cfainstitute.org/programs/cfa/curriculum)

= Learning outcome statements (LOS) that advise candidates about the spe-
cific knowledge, skills, and abilities they should acquire from curriculum
content covering a topic area: LOS are provided in candidate study ses-
sions and at the beginning of each block of related content and the specific
lesson that covers them. We encourage you to review the information about
the LOS on our website (www.cfainstitute.org/programs/cfa/curriculum/
study-sessions), including the descriptions of LOS “command words” on the
candidate resources page at www.cfainstitute.org.

= The CFA Program curriculum that candidates receive upon exam
registration

Therefore, the key to your success on the CFA exams is studying and understanding
the CBOK. You can learn more about the CBOK on our website: www.cfainstitute.
org/programs/cfa/curriculum/cbok.

The entire curriculum, including the practice questions, is the basis for all exam
questions and is selected or developed specifically to teach the knowledge, skills, and
abilities reflected in the CBOK.

ERRATA

The curriculum development process is rigorous and includes multiple rounds of
reviews by content experts. Despite our efforts to produce a curriculum that is free
of errors, there are instances where we must make corrections. Curriculum errata are
periodically updated and posted by exam level and test date online on the Curriculum
Errata webpage (www.cfainstitute.org/en/programs/submit-errata). If you believe you
have found an error in the curriculum, you can submit your concerns through our
curriculum errata reporting process found at the bottom of the Curriculum Errata
webpage.

DESIGNING YOUR PERSONAL STUDY PROGRAM

An orderly, systematic approach to exam preparation is critical. You should dedicate
a consistent block of time every week to reading and studying. Review the LOS both
before and after you study curriculum content to ensure that you have mastered the

Xi
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applicable content and can demonstrate the knowledge, skills, and abilities described
by the LOS and the assigned reading. Use the LOS self-check to track your progress
and highlight areas of weakness for later review.

Successful candidates report an average of more than 300 hours preparing for each
exam. Your preparation time will vary based on your prior education and experience,
and you will likely spend more time on some study sessions than on others.

CFA INSTITUTE LEARNING ECOSYSTEM (LES)

Your exam registration fee includes access to the CFA Program Learning Ecosystem
(LES). This digital learning platform provides access, even offline, to all of the curricu-
lum content and practice questions and is organized as a series of short online lessons
with associated practice questions. This tool is your one-stop location for all study
materials, including practice questions and mock exams, and the primary method by
which CFA Institute delivers your curriculum experience. The LES offers candidates
additional practice questions to test their knowledge, and some questions in the LES
provide a unique interactive experience.

FEEDBACK

Please send any comments or feedback to info@cfainstitute.org, and we will review
your suggestions carefully.
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LEARNING MODULE

Topics in Demand and Supply Analysis

by Richard V. Eastin, PhD, and Gary L. Arbogast, PhD, CFA.

Richard V. Eastin, PhD, is at the University of Southern California (USA). Gary L.
Arbogast, PhD, CFA (USA).

LEARNING OUTCOME

Mastery | The candidate should be able to:

] calculate and interpret price, income, and cross-price elasticities of
demand and describe factors that affect each measure

compare substitution and income effects
contrast normal goods with inferior goods
describe the phenomenon of diminishing marginal returns

determine and interpret breakeven and shutdown points of
production

describe how economies of scale and diseconomies of scale affect
costs

O OO0

INTRODUCTION

In a general sense, economics is the study of production, distribution, and consumption
and can be divided into two broad areas of study: macroeconomics and microeco-
nomics. Macroeconomics deals with aggregate economic quantities, such as national
output and national income, and is rooted in microeconomics, which deals with
markets and decision making of individual economic units, including consumers and
businesses. Microeconomics is a logical starting point for the study of economics.

Microeconomics classifies private economic units into two groups: consumers
(or households) and firms. These two groups give rise, respectively, to the theory
of the consumer and the theory of the firm as two branches of study. The theory
of the consumer deals with consumption (the demand for goods and services) by
utility-maximizing individuals (i.e., individuals who make decisions that maximize
the satisfaction received from present and future consumption). The theory of the firm
deals with the supply of goods and services by profit-maximizing firms.

It is expected that candidates will be familiar with the basic concepts of demand and
supply. This material is covered in detail in the recommended prerequisite readings. In
this reading, we will explore how buyers and sellers interact to determine transaction
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prices and quantities. The reading is organized as follows: Section 2 discusses the
consumer or demand side of the market model, and Section 3 discusses the supply
side of the consumer goods market, paying particular attention to the firm’s costs.
Section 4 provides a summary of key points in the reading.

DEMAND CONCEPTS

The fundamental model of the private-enterprise economy is the demand and supply
model of the market. In this section, we examine three important topics concerning
the demand side of the model: (1) elasticities, (2) substitution and income effects,
and (3) normal and inferior goods. The candidate is assumed to have a basic under-
standing of the demand and supply model and to understand how a market discovers
the equilibrium price at which the quantity willingly demanded by consumers at that
price is just equal to the quantity willingly supplied by firms. Here, we explore more
deeply some of the concepts underlying the demand side of the model.

Demand Concepts

The quantity of a good that consumers are willing to buy depends on a number of
different variables. Perhaps the most important of those variables is the item’s own
price. In general, economists believe that as the price of a good rises, buyers will
choose to buy less of it, and as its price falls, they buy more. This opinion is so nearly
universal that it has come to be called the law of demand.

Although a good’s own price is important in determining consumers’ willingness
to purchase it, other variables also influence that decision. Consumers’ incomes, their
tastes and preferences, and the prices of other goods that serve as substitutes or com-
plements are just a few of the other variables that influence consumers’ demand for a
product or service. Economists attempt to capture all these influences in a relationship
called the demand function. (A function is a relationship that assigns a unique value
to a dependent variable for any given set of values of a group of independent variables.)

Equation 1 is an example of a demand function. In Equation 1, we are saying,
“The quantity demanded of good X depends on (is a function of) the price of good
X, consumers’ income, and the price of good Y:

of = f(P.LP,) (1)
where

Q)?’ = the quantity demanded of some good X (such as per household demand
for gasoline in liters per month)

P = the price per unit of good X (such as € per liter)
I = consumers’ income (as in €1,000s per household annually)

P, = the price of another good, Y. (There can be many other goods, not just
one, and they can be complements or substitutes.)

Often, economists use simple linear equations to approximate real-world demand
and supply functions in relevant ranges. Equation 2 illustrates a hypothetical example
of our function for gasoline demand:

¢ =84.5-6.39P, +0.25/ - 2P, )
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where the quantity of gasoline demanded (Q,?') is a function of the price of a
liter of gasoline (P,), consumers’ income in €1,000s (/), and the average price of an
automobile in €1,000s (Py).

The signs of the coeflicients on gasoline price (negative) and consumers’ income
(positive) reflect the relationship between those variables and the quantity of gasoline
consumed. The negative sign on average automobile price indicates that if automo-
biles go up in price, fewer will likely be purchased and driven; hence, less gasoline
will be consumed. (As discussed later, such a relationship would indicate that gaso-
line and automobiles have a negative cross-price elasticity of demand and are thus
complements.)

To continue our example, suppose that the price of gasoline (P,) is €1.48 per liter,
per household income (J) is €50,000, and the price of the average automobile (Py) is
€20,000. In this case, this function would predict that the per-household monthly
demand for gasoline would be 47.54 liters, calculated as follows:

04 = 84.5 — 6.39(1.48) + 0.25(50) — 2(20) = 47.54

recalling that income and automobile prices are measured in thousands. Note
that the sign on the “own-price” variable (P,) is negative; thus, as the price of gaso-
line rises, per household consumption would decrease by 6.39 liters per month for
every €1 increase in gas price. Own price is used by economists to underscore that
the reference is to the price of a good itself and not the price of some other good.

In our example, there are three independent variables in the demand function
and one dependent variable. If any one of the independent variables changes, so
does the quantity demanded. It is often desirable to concentrate on the relationship
between the dependent variable and just one of the independent variables at a time.
To accomplish this goal, we can hold the other independent variables constant and
rewrite the equation.

For example, to concentrate on the relationship between the quantity demanded of
the good and its own price, P,, we hold constant the values of income and the price of
good Y. In our example, those values are 50 and 20, respectively. The equation would
then be rewritten as

09 =84.5 - 6.39P, + 0.25(50) — 2(20) = 57 — 6.39P, 3)

The quantity of gasoline demanded is a function of the price of gasoline (6.39 per liter),
per household income (€50,000), and the average price of an automobile (€20,000).
Notice that income and the price of automobiles are not ignored; they are simply held
constant, and they are “collected” in the new constant term, 57 [84.5 + (0.25)(50) — (2)
(20)]. Notice also that we can solve for P, in terms of Q;l by rearranging Equation 3,
which gives us Equation 4:

P, = 892-0.1560¢ 4)

Equation 4 gives the price of gasoline as a function of the quantity of gasoline consumed
per month and is referred to as the inverse demand function. Q, in Equation 4 must
be restricted to be less than or equal to 57 so that price is not negative. The graph of
the inverse demand function is called the demand curve and is shown in Exhibit 1.1

1 Following usual practice, we show linear demand curves intersecting the quantity axis at a price of
zero. Real-world demand functions may be non-linear in some or all parts of their domain. Thus, linear
demand functions in practical cases are approximations of the true demand function that are useful for a
relevant range of values.
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Exhibit 1: Household Demand Curve for Gasoline

P, (€ per liter)

2.48
1.48

O, (liters per month)

57

|
1
NN
- Q
—
(VIS

The demand curve represents the highest quantity willingly purchased at each price
as well as the highest price willingly paid for each quantity. In this example, this
household would be willing to purchase 47.54 liters of gasoline per month at a price
of €1.48 per liter. If price were to rise to €2.48 per liter, the household would be willing
to purchase only 41.15 liters per month.

This demand curve is drawn with price on the vertical axis and quantity on the
horizontal axis. It can be correctly interpreted as specifying either the highest quantity
a household would buy at a given price or the highest price it would be willing to pay
for a given quantity. In our example, at a price of €1.48 per liter, households would
each be willing to buy 47.54 liters per month. Alternatively, the highest price they
would be willing to pay for 47.54 liters per month is €1.48 per liter. If the price were
to rise by €1, households would reduce the quantity they each bought by 6.39 units,
to 41.15 liters. The slope of the demand curve is measured as the change in price, P,
divided by the change in quantity, Q (AP/AQ, where A stands for “the change in”). In
this case, the slope of the demand curve is 1/-6.39, or —0.156.

The general model of demand and supply can be highly useful in understanding
directional changes in prices and quantities that result from shifts in one curve or the
other. Often, though, we need to measure how sensitive quantity demanded or sup-
plied is to changes in the independent variables that affect them. This is the concept
of elasticity of demand and elasticity of supply. Fundamentally, all elasticities are
calculated in the same way: They are ratios of percentage changes. Let us begin with
the sensitivity of quantity demanded to changes in the own price.

PRICE ELASTICITY OF DEMAND

] calculate and interpret price, income, and cross-price elasticities of
demand and describe factors that affect each measure

In Equation 1, we expressed the quantity demanded of some good as a function of
several variables, one of which was the price of the good itself (the good’s “own-price”).

In Equation 3, we introduced a hypothetical household demand function for
gasoline, assuming that the household’s income and the price of another good (auto-
mobiles) were held constant. That function was given by the simple linear expression


Equation 1
Equation 3
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Q% = 57 — 6.39P,. Using this expression, if we were asked how sensitive the quantity of
gasoline demanded is to changes in price, we might say that whenever price changes
by one unit, quantity changes by 6.39 units in the opposite direction; for example, if
price were to rise by €1, quantity demanded would fall by 6.39 liters per month. The
coefficient on the price variable (—6.39) could be the measure of sensitivity we are
seeking.

There is a drawback associated with that measure, however. It is dependent on
the units in which we measured Q and P. When we want to describe the sensitivity of
demand, we need to recall the specific units in which Q and P were measured—liters
per month and euros per liter—in our example. This relationship cannot readily be
extrapolated to other units of measure—for example, gallons and dollars. Economists,
therefore, prefer to use a gauge of sensitivity that does not depend on units of mea-
sure. That metric is called elasticity. Elasticity is a general measure of how sensitive
one variable is to any other variable, and it is expressed as the ratio of percentage
changes in each variable: %Ay/%Ax. In the case of own-price elasticity of demand,
that measure is illustrated in Equation 5:

_ %40f
Py %AP, ®)

This equation expresses the sensitivity of the quantity demanded to a change in price.
ng is the good’s own-price elasticity and is equal to the percentage change in quantity
demanded divided by the percentage change in price. This measure is independent
of the units in which quantity and price are measured. If quantity demanded falls by
8% when price rises by 10%, then the elasticity of demand is simply —0.8. It does not
matter whether we are measuring quantity in gallons per week or liters per day, and
it does not matter whether we measure price in dollars per gallon or euros per liter;
10% is 10%, and 8% is 8%. So the ratio of the first to the second is still —0.8.

We can expand Equation 5 algebraically by noting that the percentage change
in any variable x is simply the change in x (Ax) divided by the level of x. So, we can
rewrite Equation 5, using a few simple steps, as

40!
0 d d
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To get a better idea of price elasticity, it might be helpful to illustrate using our
hypothetical demand function: Q% = 57 - 6.39P,. When the relationship between
two variables is linear, 4 Q%/A P, is equal to the slope coefficient on P, in the demand
function. Thus, in our example, the elasticity of demand is —6.39 multiplied by the
ratio of price to quantity. We need to choose a price at which to calculate the elasticity
coefficient. Using our hypothetical original price of €1.48, we can find the quantity
associated with that particular price by inserting 1.48 into the demand function as
given in Equation 3:

0 =57 — (6.39)(1.48) = 47.54

and we find that Q = 47.54 liters per month.

The result of our calculation is that at a price of 1.48, the elasticity of our market
demand function is —6.39(1.48/47.54) = -0.2. How do we interpret that value? It
means, simply, that when price equals 1.48, a 1% rise in price would result in a fall in
quantity demanded of 0.2%.

In our example, when the price is €1.48 per liter, demand is not very sensitive
to changes in price because a 1% rise in price would reduce quantity demanded by
only 0.2%. In this case, we would say that demand is inelastic. To be precise, when
the magnitude (ignoring algebraic sign) of the own-price elasticity coefficient has a
value of less than one, demand is said to be inelastic. When that magnitude is greater
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than one, demand is said to be elastic. And when the elasticity coefficient is equal
to negative one, demand is said to be unit elastic, or unitary elastic. Note that if the
law of demand holds, own-price elasticity of demand will always be negative because
arise in price will be associated with a fall in quantity demanded, but it can be either
elastic (very sensitive to a change in price) or inelastic (insensitive to a change in
price). In our hypothetical example, suppose the price of gasoline was very high, say,
€5 per liter. In this case, the elasticity coefficient would be -1.28:

Q=57 —-(6.39)(5) = 25.05
and
—6.39 (5/25.05) = —1.28

Because the magnitude of the elasticity coefficient is greater than one, we know that
demand is elastic at that price.2 In other words, at lower prices (€1.48 per liter),
a slight change in the price of gasoline does not have much effect on the quantity
demanded, but when gasoline is expensive (€5 per liter), consumer demand for gas is
highly affected by changes in price.

By examining Equation 6 more closely, we can see that for a linear demand curve
the elasticity depends on where on the curve we calculate it. The first term, AQ/AP,
which is the inverse of the slope of the demand curve, remains constant along the
entire demand curve. But the second term, P/Q, changes depending on where we are
on the demand curve. At very low prices, P/Q is very small, so demand is inelastic. But
at very high prices, Q is low and P is high, so the ratio P/Q is very high and demand
is elastic. Exhibit 2 illustrates a characteristic of all negatively sloped linear demand
curves. Above the midpoint of the curve, demand is elastic; below the midpoint,
demand is inelastic; and at the midpoint, demand is unit elastic.

Exhibit 2: The Elasticity of a Linear Demand Curve

Elastic Demand above Midpoint

Y

Unit-Elastic Demand at Midpoint

Inelastic Demand Below Midpoint

Note: For all negatively sloped, linear demand curves,
elasticity varies depending on where it is calculated.

Extremes of Price Elasticity

There are two special cases in which linear demand curves have the same elasticity at
all points: vertical demand curves and horizontal demand curves. Consider a vertical
demand curve, as in Panel A of Exhibit 3, and a horizontal demand curve, as in Panel

2 Ifinterested, evidence on price elasticities of demand for gasoline can be found in Molly Espey, “Explaining
the Variation in Elasticity Estimates of Gasoline Demand in the United States: A Meta-analysis,” Energy
Journal, vol. 17, no. 3 (1996): 49—60. The robust estimates were about —0.26 for short-run elasticity—less
than one year—and —0.58 for more than a year.



© CFA Institute. For candidate use only. Not for distribution.
Predicting Demand Elasticity, Price Elasticity and Total Expenditure

B. In the first case, the quantity demanded is the same, regardless of price. There is
no demand curve that is perfectly vertical at all possible prices, but it is reasonable
to assume that, over some range of prices, the same quantity would be purchased
at a slightly higher price or a slightly lower price. Thus, in that price range, quantity
demanded is not at all sensitive to price, and we would say that demand is perfectly
inelastic in that range.

Exhibit 3: The Extremes of Price Elasticity

Panel A Panel B
P P
Q Q
Note: A vertical demand Note: A horizontal demand
has zero elasticity and is has infinite elasticity and is
called perfectly inelastic. called perfectly elastic.

In the second case, the demand curve is horizontal at some given price. It implies
that even a minute price increase will reduce demand to zero, but at that given price,
the consumer would buy some large, unknown amount. This situation is a reasonable
description of the demand curve facing an individual seller in a perfectly competitive
market, such as the wheat market. At the current market price of wheat, an individual
farmer could sell all she has. If, however, she held out for a price above market price,
it is reasonable to believe that she would not be able to sell any at all; other farmers’
wheat is a perfect substitute for hers, so no one would be willing to buy any of hers at
a higher price. In this case, we would say that the demand curve facing a seller under
conditions of perfect competition is perfectly elastic.

PREDICTING DEMAND ELASTICITY, PRICE ELASTICITY
AND TOTAL EXPENDITURE

] calculate and interpret price, income, and cross-price elasticities of
demand and describe factors that affect each measure

Own-price elasticity of demand is a measure of how sensitive the quantity demanded
is to changes in the price of a good or service, but what characteristics of a good or
its market might be informative in determining whether demand is highly elastic?
Perhaps the most important characteristic is whether there are close substitutes for
the good in question. If there are close substitutes for the good, then if its price rises
even slightly, a consumer would tend to purchase much less of this good and switch to
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the less costly substitute. If there are no substitutes, however, then it is likely that the
demand is much less elastic. Consider a consumer’s demand for some broadly defined
product, such as bread. There really are no close substitutes for the entire category of
bread, which includes all types from French bread to pita bread to tortillas and so on.
So, if the price of all bread were to rise, perhaps a consumer would purchase a little
less of it each week, but probably not a significantly smaller amount. Now, consider
that the consumer’s demand is for a particular baker’s specialty bread instead of the
category “bread” as a whole. Surely, there are close substitutes for Baker Bob’s Whole
Wheat Bread with Sesame Seeds than for bread in general. We would expect, then,
that the demand for Baker Bob’s special loaf is much more elastic than for the entire
category of bread.

In addition to the degree of substitutability, other characteristics tend to be generally
predictive of a good’s elasticity of demand. These include the portion of the typical
budget that is spent on the good, the amount of time that is allowed to respond to the
change in price, the extent to which the good is seen as necessary or optional, and so
on. In general, if consumers tend to spend a very small portion of their budget on a
good, their demand tends to be less elastic than if they spend a very large part of their
income. Most people spend only a little on toothpaste each month, for example, so
it really does not matter whether the price rises 10%. They would probably still buy
about the same amount. If the price of housing were to rise significantly, however,
most households would try to find a way to reduce the quantity they buy, at least in
the long run.

This example leads to another characteristic regarding price elasticity. For most
goods and services, the long-run demand is much more elastic than the short-run
demand. For example, if the price of gasoline rises, we probably would not be able to
respond quickly to reduce the quantity we consume. In the short run, we tend to be
locked into modes of transportation, housing and employment location, and so on.
With a longer adjustment period, however, we can adjust the quantity consumed in
response to the change in price by adopting a new mode of transportation or reducing
the distance of our commute. Hence, for most goods, long-run elasticity of demand
is greater than short-run elasticity. Durable goods, however, tend to behave in the
opposite way. If the price of washing machines were to fall, people might react quickly
because they have an old machine that they know will need to be replaced fairly soon
anyway. So when price falls, they might decide to go ahead and make a purchase. If
the price of washing machines were to stay low forever, however, it is unlikely that a
typical consumer would buy more machines over a lifetime.

Knowing whether the good or service is seen to be discretionary or non-discretion-
ary helps to understand its sensitivity to a price change. Faced with the same percent-
age increase in prices, consumers are much more likely to give up their Friday night
restaurant meal (discretionary) than they are to cut back significantly on staples in
their pantry (non-discretionary). The more a good is seen as being necessary, the less
elastic its demand is likely to be.

In summary, own-price elasticity of demand is likely to be greater (i.e., more
sensitive) for items that have many close substitutes, occupy a large portion of the
total budget, are seen to be optional instead of necessary, or have longer adjustment
times. Obviously, not all these characteristics operate in the same direction for all
goods, so elasticity is likely to be a complex result of these and other characteristics.
In the end, the actual elasticity of demand for a particular good turns out to be an
empirical fact that can be learned only from careful observation and, often, sophis-
ticated statistical analysis.
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Elasticity and Total Expenditure

Because of the law of demand, an increase in price is associated with a decrease in
the number of units demanded of some good or service. But what can we say about
the total expenditure on that good? That is, what happens to price times quantity
when price falls? Recall that elasticity is defined as the ratio of the percentage change
in quantity demanded to the percentage change in price. So if demand is elastic, a
decrease in price is associated with a larger percentage rise in quantity demanded.
Although each unit of the good has a lower price, a sufficiently greater number of
units are purchased so that total expenditure (price times quantity) would rise as price
falls when demand is elastic.

If demand is inelastic, however, a given percentage decrease in price is associated
with a smaller percentage rise in quantity demanded. Consequently, when demand
is inelastic, a fall in price brings about a fall in total expenditure.

In summary, when demand is elastic, price and total expenditure move in opposite
directions. When demand is inelastic, price and total expenditure move in the same
direction. This relationship is easy to identify in the case of a linear demand curve.
Recall that above the midpoint, demand is elastic, and below the midpoint, demand
is inelastic. In the upper section of Exhibit 4, total expenditure (P x Q) is measured
as the area of a rectangle whose base is Q and height is P. Notice that as price falls,
the areas of the inscribed rectangles (each outlined with their own dotted or dashed
line) at first grow in size, become largest at the midpoint of the demand curve, and
thereafter become smaller as price continues to fall and total expenditure declines
toward zero. In the lower section of Exhibit 4, total expenditure is shown for each
quantity purchased.

Exhibit 4: Elasticity and Total Expenditure

P In the elastic range, a fall
in price accompanies a
rise in total expenditure

........ |
|
|
: In the inelastic range, a fall

in price accompanies a fall
in total expenditure

Total Expenditure

Note: Figure depicts the relationship among changes in price,
changes in quantity, and changes in total expenditure.
Maximum total expenditure occurs at the unit-elastic point
on a linear demand curve (the cross-hatched rectangle).

1
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The relationships just described hold for any demand curve, so it does not matter
whether we are dealing with the demand curve of an individual consumer, the demand
curve of the market, or the demand curve facing any given seller. For a market, the
total expenditure by buyers becomes the total revenue to sellers in that market. It
follows, then, that if market demand is elastic, a fall in price will result in an increase
in total revenue to sellers as a whole, and if demand is inelastic, a fall in price will
result in a decrease in total revenue to sellers. If the demand faced by any given seller
were inelastic at the current price, that seller could increase revenue by increasing its
price. But because demand is negatively sloped, the increase in price would decrease
total units sold, which would almost certainly decrease total production cost. If raising
price both increases revenue and decreases cost, such a move would always be profit
enhancing. Faced with inelastic demand, a one-product seller would always be inclined
to raise the price until the point at which demand becomes elastic.

INCOME ELASTICITY OF DEMAND, CROSS-PRICE
ELASTICITY OF DEMAND

] calculate and interpret price, income, and cross-price elasticities of
demand and describe factors that affect each measure

Elasticity is a measure of how sensitive one variable is to change in the value of
another variable. Up to this point, we have focused on price elasticity, but the quantity
demanded of a good is also a function of consumer income.

Income elasticity of demand is defined as the percentage change in quantity
demanded (%A fo) divided by the percentage change in income (%AI), holding all
other things constant, as shown in Equation 7:

%4 0¢
T = @)

The structure of this expression is identical to the structure of own-price elasticity
given in Equation 5. (All elasticity measures that we will examine have the same gen-
eral structure; the only thing that changes is the independent variable of interest.) For
example, if the income elasticity of demand for some good has a value of 0.8, we would
interpret that to mean that whenever income rises by 1%, the quantity demanded at
each price would rise by 0.8%.

Although own-price elasticity of demand will almost always be negative, income
elasticity of demand can be negative, positive, or zero. Positive income elasticity
means that as income rises, quantity demanded also rises. Negative income elasticity
of demand means that when people experience a rise in income, they buy less of these
goods, and when their income falls, they buy more of the same good.

Goods with positive income elasticity are called “normal” goods. Goods with
negative income elasticity are called “inferior” goods. Typical examples of inferior
goods are rice, potatoes, or less expensive cuts of meat. We will discuss the concepts
of normal and inferior goods in a later section.

In our discussion of the demand curve, we held all other things constant, including
consumer income, to plot the relationship between price and quantity demanded. If
income were to change, the entire demand curve would shift one way or the other.
For normal goods, a rise in income would shift the entire demand curve upward and
to the right. For inferior goods, however, a rise in income would result in a downward
and leftward shift in the entire demand curve.
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Cross-Price Elasticity of Demand

We previously discussed a good’s own-price elasticity. However, the price of another
good might also have an impact on the demand for that good or service, and we should
be able to define an elasticity with respect to the other price (P,) as well. That elasticity
is called the cross-price elasticity of demand and takes on the same structure as
own-price elasticity and income elasticity of demand, as represented in Equation 8:

%4 04
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Note how similar this equation is to the equation for own-price elasticity. The only
difference is that the subscript on P is now y, where y indicates some other good. This
cross-price elasticity of demand measures how sensitive the demand for good X is to
changes in the price of some other good, Y, holding all other things constant. For some
pairs of goods, X and Y, when the price of Y rises, more of good X is demanded; the
cross-price elasticity of demand is positive. Those goods are referred to as substitutes.
In economics, if the cross-price elasticity of two goods is positive, they are substitutes,
irrespective of whether someone would consider them “similar”

This concept is intuitive if you think about two goods that are seen to be close
substitutes, perhaps like two brands of beer. When the price of one of your favorite
brands of beer rises, you would probably buy less of that brand and more of a cheaper
brand, so the cross-price elasticity of demand would be positive. For substitute goods,
an increase in the price of one good would shift the demand curve for the other good
upward and to the right.

Alternatively, two goods whose cross-price elasticity of demand is negative are
said to be complements. Typically, these goods tend to be consumed together as a
pair, such as gasoline and automobiles or houses and furniture. When automobile
prices fall, we might expect the quantity of autos demanded to rise, and thus we might
expect to see a rise in the demand for gasoline.

Whether two goods are substitutes or complements might not be immediately
intuitive. For example, grocery stores often put things like coffee on sale in the hope
that customers will come in for coffee and end up doing their weekly shopping there
as well. In that case, coffee and, say, cabbage could very well empirically turn out to
be complements even though we would not think that the price of coffee has any
relation to sales of cabbage. Regardless of whether someone would see two goods as
related in some fashion, if the cross-price elasticity of two goods is negative, they are
complements.

Although a conceptual understanding of demand elasticities is helpful in sorting out
the qualitative and directional effects among variables, using an empirically estimated
demand function can yield insights into the behavior of a market. For illustration, let
us return to our hypothetical individual demand function for gasoline in Equation 2,
duplicated here for convenience:

OF =84.5 - 6.39P, +0.25] - 2P,

The quantity demanded of a given good (Qf) is a function of its own price (P,),
consumer income (), and the price of another good (Py).

To derive the market demand function, the individual consumers’ demand func-
tions are simply added together. If there were 1,000 individuals who represented a
market and they all had identical demand functions, the market demand function
would be the individual consumer’s demand function multiplied by the number of
consumers. Using the individual demand function given by Equation 2, the market
demand function would be as shown in Equation 9:

¢ = 84,500 — 6,390P, + 2501 - 2,000P, ©)
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Earlier, when we calculated own-price elasticity of demand, we needed to choose
a price at which to calculate the elasticity coefficient. Similarly, we need to choose
actual values for the independent variables—P,, I, and Py—and insert these values into
the “estimated” market demand function to find the quantity demanded. Choosing
€1.48 for P,, €50 (in thousands) for /, and €20 (in thousands) for Py, we find that the
quantity of gasoline demanded is 47,543 liters per month. We now have everything
we need to calculate own-price, income, and cross-price elasticities of demand for our
market. Those elasticities are expressed in Equation 10, Equation 11, and Equation
12. Each of those expressions has a term denoting the change in quantity divided by
the change in each respective variable: own price, AQ,/AP,; income, AQ,/Al and
cross price, AQ,/AP,.

As we stated in the discussion of own-price elasticity, when the relationship between
two variables is linear, the change in quantity (A Qg) divided by the change in own
price (AP,), income (Al), or cross price (APy) is equal to the slope coefficient on that
other variable. The elasticities are calculated by inserting the slope coefficients from
Equation 9 into the elasticity formulas.

Own-price elasticity:

404 P 1.48
d — X X)) = (- . - _
By, = (APx> (Qg> = (-6,390) (47,542.3) = —0.20 (10)
Income elasticity:
_ (498N (1 _ 50 B

Ef = <A1) (E) — @50 (373555) = 026 an

Cross-price elasticity:
400\ (P 20
d — ) (Zr) - _
Ep, = <APy> <Qg> = (2000 (47,5423) =084 (12)

In our example, at a price of €1.48, the own-price elasticity of demand is —0.20; a 1%
increase in the price of gasoline leads to a decrease in quantity demanded of about
0.20% (Equation 10). Because the absolute value of the own-price elasticity is less than
one, we characterize demand as being inelastic at that price; for example, an increase
in price would result in an increase in total expenditure on gasoline by consumers in
that market. The income elasticity of demand is 0.26 (Equation 11): A 1% increase in
income would result in an increase of 0.26% in the quantity demanded of gasoline.
Because that elasticity is positive (but small), we would characterize gasoline as a
normal good. The cross-price elasticity of demand between gasoline and automobiles
is —0.84 (Equation 12): If the price of automobiles rose by 1%, the demand for gasoline
would fall by 0.84%. We would, therefore, characterize gasoline and automobiles as
complements because the cross-price elasticity is negative. The magnitude is quite
small, however, so we would conclude that the complementary relationship is weak.

EXAMPLE 1

Calculating Elasticities from a Given Demand Function

An individual consumer’s monthly demand for downloadable e-books is given
by the equation Q% = 2 — 0.4P,, + 0.0005] + 0.15P;,, where Q% equals the
number of e-books demanded each month, I equals the household monthly
income, P, equals the price of e-books, and Pj;, equals the price of hardbound
books. Assume that the price of e-books is €10.68, household income is €2,300,
and the price of hardbound books is €21.40.
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1. Determine the value of own-price elasticity of demand for e-books.

Solution to 1:

The own-price elasticity of demand is given by (A Q4,/A Peb) (Peb/ ng) :
Notice from the demand function that A Q%,/A P, = ~0.4. Inserting the
given variable values into the demand function yields ng =2 - (0.4)(10.68)
+ (.0005)(2300) + (0.15)(21.4) = 2.088. So at a price of €10.68, the own-price
elasticity of demand equals (—0.4)(10.68/2.088) = —2.046, which is elastic
because in absolute value the elasticity coefficient is greater than 1.

2. Determine the income elasticity of demand for e-books.

Solution to 2:

Recall that income elasticity of demand is given by (A Qedb/AI) (l/ Qﬁ,) . No-
tice from the demand function that A Q% /AI = 0.0005. Inserting the values
for I and Qg’é, yields income elasticity of (0.0005)(2,300/2.088) = 0.551, which
is positive, so e-books are a normal good.

3. Determine the cross-price elasticity of demand for e-books with respect to
the price of hardbound books.

Solution to 3:

Recall that cross-price elasticity of demand is given by (AQ,,/AP},) (P!
Q.p), and notice from the demand function that AQ,,/AP;;, = 0.15. Insert-
ing the values for P, and Q,, yields a cross-price elasticity of demand for
e-books of (0.15)(21.40/2.088) = 1.537, which is positive, implying that
e-books and hardbound books are substitutes.

SUBSTITUTION AND INCOME EFFECTS; NORMAL
GOODS, INFERIOR GOODS AND SPECIAL CASES

] compare substitution and income effects

] contrast normal goods with inferior goods

The law of demand states that if nothing changes other than the price of a particular
good or service itself, a decrease in that good’s price will tend to result in a greater
quantity of that good being purchased. Simply stated, it is the assumption that a
demand curve has negative slope; that is, where price per unit is measured on the
vertical axis and quantity demanded per time period is measured on the horizontal
axis, the demand curve is falling from left to right, as shown in Exhibit 5.

15
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Exhibit 5: A Negatively Sloped Demand Curve—The Law of Demand

P

X

/ Demand Curve for Good X

O«

There are two reasons why a consumer would be expected to purchase more of a
good when its price falls and less of a good when its price rises. These two reasons
are known as the substitution effect and the income effect of a change in price. We
address these two effects separately and then examine the combination of the two.

When the price of something—say, gasoline—falls, that good becomes relatively
less costly compared with other goods or services a consumer might purchase. For
example, gasoline is used in driving to work, so when its price falls, it is relatively
cheaper to drive to work than to take public transportation. Hence, the consumer is
likely to substitute a little more driving to work for a little less public transportation.
When the price of beef falls, it becomes relatively cheaper than chicken. The typical
consumer is, therefore, likely to purchase a little more beef and a little less chicken.

On its own, the substitution effect suggests that when the price of something
falls, consumers tend to purchase more of that good. But another influence is often
at work as well—the income effect. Consider a consumer spending all of her “money
income” on a given combination of goods and services. (Her money income is simply
the quantity of dollars or euros, or other relevant currency, that is available to her
to spend in any given time period.) Now suppose the price of something she was
regularly purchasing falls while her money income and the prices of all other goods
remain unchanged. Economists refer to this as an increase in purchasing power or
real income. For most goods and services, consumers tend to buy more of them when
their income rises. So when the price of a good—say, beef—falls, most consumers
would tend to buy more beef because of the increase in their real income. Although
the consumer’s money income (the number on her paycheck) is assumed not to have
changed, her real income has risen because she can now buy more beef—and other
goods, too—as a result of the fall in the price of that one good. So, quite apart from
the substitution effect of a fall in a good’s price, the income effect tends to cause
consumers to purchase more of that good as well.

Substitution and income effects work the other way, too. If the price of beef were
to rise, the substitution effect would cause the consumer to buy less of it and substi-
tute more chicken for the now relatively more expensive beef. Additionally, the rise
in the price of beef results in a decrease in the consumer’s real income because now
she can buy less goods with the same amount of money income. If beef is a good
that consumers tend to buy more of when their income rises and less of when their
income falls, then the rise in beef price would have an income effect that causes the
consumer to buy less of it.
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Normal and Inferior Goods

Economists classify goods on various dimensions, one of which relates to how con-
sumers’ purchases of a good respond to changes in consumer income. Earlier, when
discussing income elasticity of demand, we introduced the concept of normal goods
and inferior goods. For most goods and services, an increase in income would cause
consumers to buy more; these are called normal goods. But that does not hold true
for all goods: There are goods that consumers buy less of when their income rises and
goods that they buy more of when their incomes fall. These are called inferior goods.
This section will contrast normal goods with inferior goods.

We previously discussed income and substitution effects of a change in price. If
a good is normal, a decrease in price will result in the consumer buying more of that
good. Both the substitution effect and the income effect are at play here:

= A decrease in price tends to cause consumers to buy more of this good in
place of other goods—the substitution effect.

= The increase in real income resulting from the decline in this good’s price
causes people to buy even more of this good when its price falls—the
income effect.

So, we can say that for normal goods (restaurant meals, for example, as most people
tend to eat out more often when their incomes rise), the substitution and the income
effects reinforce one another to cause the demand curve to be negatively sloped.

For inferior goods (cheaper cuts of meat or generic beverages, for example, which
most people buy less of as their incomes rise), an increase in income causes consumers
to buy less, not more, and if their incomes fall, they buy more, not less. “Inferior” does
not imply anything at all about the quality of the good; it is simply used to refer to a
good for which an increase in income causes some people to buy less of it.

The same good could be normal for some consumers while it is inferior for others.
Consider a very low-income segment of the population. For those consumers, an
increase in their income might very well result in their buying more fast-food meals.
They might take some of that added income and enjoy eating out at a fast-food restau-
rant a little more often. Now consider a high-income group. If their income rises,
they might be much less inclined to eat at fast-food restaurants and instead do their
dining out at a fashionable French bistro, for example. So, fast-food meals might be
a normal good for some people and an inferior good for others.

Let us now consider the substitution and income effects of a change in the price of
normal and inferior goods. The substitution effect says that if the price of a good falls,
the consumer will substitute more of this good in the consumption bundle and buy
less of some other good. The substitution effect is true for both normal and inferior
goods. Next, we provide an example.

We begin with a hypothetical consumer with a certain money income (R$200,000).
Given the prices for all goods, he makes a decision to buy a given amount of Good
X, coffee. If the price of coffee falls, the consumer is better off than when the price
was higher. We can assume that this consumer would have been willing to pay some
amount of money each month to be able to buy coffee at the lower price. We now
have two states of the world: In State 1, he spends his income on all the various goods,
including his desired quantity of coffee at the original price. In State 2, he is able to
buy coffee at the new lower price, but because he has paid a portion of his income to
buy coffee at the lower price, he now has less money income to spend on all goods
combined. If we adjusted the amount of money he would have to pay to lock in the
lower price of coffee until he is just indifferent between the two states of the world,
we would have exactly offset the “good” thing of the lower price with the “bad” thing
of less income. This removes the income effect of the price decrease and allows us to
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isolate the pure substitution effect. We find that in State 2, he would buy more coffee
than in State 1. The pure substitution effect is always in the direction of buying more
at the lower relative price.

Continuing our example, assume that we give back to the consumer the amount
of money he is willing to pay for the privilege of buying coffee at the lower price.
Clearly, he is better off because now he can buy coffee at the lower price without
having to pay for the privilege. We want to know whether, with this higher money
income, he will now buy more or less coffee at the lower price. The answer depends
on whether coffee is a normal or an inferior good for this consumer. Recall that for
normal goods, an increase in income causes consumers to buy more, but for inferior
goods, an increase in income causes consumers to buy less.

In conclusion, the substitution effect of a change in the price of a good will always
be in the direction of buying more at a lower price or less at a higher price. The income
effect of that same price change, however, depends on whether the good is normal or
inferior. If the good is normal, the income effect reinforces the substitution effect, both
leading to a negatively sloped demand curve. But if the good is inferior, the income
effect and the substitution effect work in opposite directions; the income effect tends
to mitigate the substitution effect.

Exhibit 6 summarizes the substitution and income effects for normal and inferior
goods.

Exhibit 6: The Substitution and Income Effects of a Price Decrease on

Normal and Inferior Goods

Substitution Effect Income Effect

Normal good Buy more because the good Buy more because the increase in
is relatively cheaper than its purchasing power raises the total
substitutes. consumption level.

Inferior good Buy more because the good Buy less because the increase in
is relatively cheaper than its real income prompts the con-
substitutes. sumer to buy less of the inferior

good in favor of its preferred
substitutes.

Exceptions to the Law of Demand

In virtually every case in the real world, the law of demand holds: A decrease in price
results in an increase in quantity demanded, resulting in a negatively sloped demand
curve. In a few unusual cases, however, we may find a positively sloped demand curve—a
decrease (increase) in price may result in a decrease (increase) in the quantity demanded.
These unusual cases are called Giffen goods and Veblen goods.

In theory, it is possible for the income effect to be so strong and so negative as to over-
power the substitution effect. In such a case, more of a good would be consumed as the
price rises and less would be consumed as the price falls. These goods are called Giffen
goods, named for Robert Giffen based on his observations of the purchasing habits of the
Victorian era poor. For many decades, no one really believed that a Giffen good actually
existed anywhere other than in textbooks. But in recent years, studies have documented
a few rare cases. One study was conducted in a poor rural community where individuals
spend a very large portion of their incomes on rice. For these individuals, rice was an
inferior good. Under the law of demand, the quantity of rice purchased would rise with
the decline in price, but the rise in quantity would be partially offset by the income effect
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(a decrease in the amount of rice purchased as a result of rising incomes). What the exper-
imenters discovered, however, was that for a certain subset of consumers, the quantity
of rice purchased declined in absolute terms—the income effect actually overwhelmed
the substitution effect. For consumers living at subsistence levels—incomes just barely
sufficient to enable them to meet their caloric intake needs—a decline in the price of
the staple enabled them to shift more of their consumption from rice to the alternate
sources of calories in their diet (e.g., meat).

With some goods, the item’s price tag itself might drive the consumer’s preferences
for it. Thorstein Veblen posited just such a circumstance in his concept of conspicuous
consumption. According to this way of thinking, a consumer might derive utility out of
being known by others to consume a so-called high-status good, such as a luxury auto-
mobile or a very expensive piece of jewelry. Importantly, it is the high price itself that
partly imparts value to such a good. These are called Veblen goods, and they derive
their value from the consumption of them as symbols of the purchaser’s high status in
society; they are certainly not inferior goods. It is argued that by increasing the price of
a Veblen good, the consumer would be more inclined to purchase it, not less.

EXAMPLE 2

Income and Substitution Effects of a Decrease in Price

Monica has a monthly entertainment budget that she spends on (a) movies and
(b) an assortment of other entertainment items. When the price of each movie
is $8, she spends a quarter of her budget on six movies a month and the rest of
her budget on other entertainment. Monica was offered an opportunity to join
a movie club at her local theater that allows her to purchase movies at half the
regular price, and she can choose each month whether to join the movie club
or not. There is a membership fee she must pay for each month she belongs to
the club. Monica is exactly indifferent between (a) not buying the membership
and, therefore, paying $8 for movies and (b) buying the membership and paying
$4 per movie. So, she flips a coin each month to determine whether to join the
club that month. In months that she does join the club, she sees eight movies.
For her birthday, a friend gave her a one-month club membership as a gift, and
that month she saw 12 movies.

1. If there were no club and the price of movies were to simply fall from $8 to
$4, how many more movies would Monica buy each month?

Solution to 1:

Six movies. When her friend gave her a club membership, she bought 12
movies instead of her usual 6. With the gift of the club membership, Monica
could buy movies at a price of $4 without paying for that privilege. This is
the same as if the price of each movie fell from $8 to $4.

2. Of the increased number of movies Monica would purchase if the price
were to fall from $8 to $4, determine how much of the increase would be
attributable to the substitution effect and how much to the income effect of
that price decrease.

Solution to 2:

When Monica pays the club membership herself, she buys eight movies,
two more than usual. Because Monica is equally well oftf whether she joins
the club for a monthly fee and thereby pays half price or whether she does
not join the club and pays full price, we can say that the income effect of the
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price decrease has been removed by charging her the monthly fee. So the in-
crease from six movies to eight is the result of the substitution effect. When
Monica’s friend gave her the gift of a club membership, allowing her to pay
half price without paying for the privilege, Monica bought 12 movies, 6
more than usual and 4 more than she would have had she paid the member-
ship fee. The increase from 8 movies to 12 is the result of the income effect.

3. For Monica, are movies a normal, inferior, or Giffen good?

Solution to 3:

When the price fell from $8 to $4, Monica bought more movies, so clearly
movies are not a Giffen good for her. Additionally, because the substitution
effect and the income effect are in the same direction of buying more mov-
ies, they are a normal good for Monica. The substitution effect caused her to
buy two more movies, and the income effect caused her to buy an additional
four movies.

SUPPLY ANALYSIS: COST, MARGINAL RETURN, AND
PRODUCTIVITY

] describe the phenomenon of diminishing marginal returns

To fully comprehend the supply side of a consumer goods market, an analyst must
understand the firm’s costs. (As a reminder, this reading builds on the basics of the
market model as covered in the recommended prerequisite reading material.)

The firm’s marginal cost is the foundation of the firm’s ability and willingness to
offer a given quantity for sale, and its costs depend on both the productivity of its
inputs and their prices. In this section, we will describe the firm’s cost curves—total,
average, and marginal costs in both the short run and in the long run—paying special
attention to what economists call the law of diminishing marginal returns. We will
then use this information to explore the conditions under which a firm would find it
beneficial to continue operation, even if its economic profits are negative, and at what
levels of production its shutdown and breakeven points occur. Long-run costs will be
examined in the context of economies and diseconomies of scale.

Marginal Returns and Productivity

There is an economic phenomenon known as increasing marginal returns, in which
marginal product—the productivity of each additional unit of a resource—increases
as additional units of that input are employed.

Initially, a firm can experience increasing returns from adding labor to the pro-
duction process because of the concepts of specialization and division of labor. At
first, by having too few workers relative to total physical capital, the understaffing
situation requires employees to multi-task and share duties. As more workers are
added, employees can specialize, become more adept at their individual functions,
and realize an increase in marginal productivity. But after a certain output level, the
law of diminishing marginal returns becomes evident.
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When more and more workers are added to a fixed capital base, the marginal return
of the labor factor eventually decreases because the fixed input restricts the output
potential of additional workers. As an illustration, consider automobile production.
When an auto manufacturing plant is operating at full capacity, adding additional labor
will not increase production because the physical plant is already 100% employed.
More labor hours will merely add to costs without adding to output. Assuming all
workers are of equal quality and motivation, the decline in marginal product occurs
in the short run, where all other resources (typically, plant size, physical capital, and
technology) are fixed.

Marginal returns are directly related to input productivity, a measure of the
output per unit of input.

Productivity: The Relationship between Production and Cost

The cost of producing anything depends on the amount of inputs, or factors of pro-
duction (these terms are synonymous), and the input prices. Examples of factors of
production are employee hours, machine hours, raw materials, and so on. For simplic-
ity, economists typically concentrate on only two inputs, labor and capital, although
obviously there can be many inputs to a particular production process. The labor input
is simply employee time, and it is measured as labor hours per time period, such as
per week or per month. We denote labor hours as L. If a firm is using two laborers
per week and each laborer works 35 hours per week, then L equals 70 labor hours per
week. We denote hours of capital as K. If the firm is using three machines and each
one is used for 12 hours per week, then K equals 36 machine hours per week. That
is, the capital input is measured as machine hours used per time period. In this way,
capital and labor are stated in similar terms. They represent flows of services—labor
hours and machine hours—that are used to produce a flow of output per time period.

Accordingly, the respective input prices would be the wage rate per labor hour (we
use w to denote wage rate) and the rental rate per machine hour (we use r to denote
the rental rate per machine hour). It is helpful to think of a firm as renting the services
of labor and of machines. Although the firm might own its own machines, it could
in theory rent its machines out to another user, so it is forgoing the rate it could earn
elsewhere when it is using its machines internally instead of renting them out. So, a
firm is not using its own machines “for free”” It is incurring the opportunity cost of
not being able to rent those machines to another user.

The total cost of production (TC) is the number of hours of labor multiplied by the
wage rate plus the number of machine hours multiplied by the rental rate of machines:

TC =)L) + (")(K)

This formula illustrates that the total cost is just the cost of all the firm’s inputs. It is
not a cost function, however, which is a relationship between the cost of production
and the flow of output. The cost function C = f(Q), where (Q) denotes the flow of
output in units of production per time period, relates the production cost per time
period to the number of units of output produced per time period.

Two things could cause the cost of producing any given level of output to fall:
Either the price of one or both inputs could fall or the inputs themselves could become
more productive and less of them would be needed (e.g., a worker is more productive
when fewer hours of labor are needed to produce the same output). The reverse is
true also: A rise in cost could result from either a rise in input prices or a fall in input
productivity, or both.

Why is productivity important? Cost-minimization and profit-maximization
behavior dictate that the firm strives to maximize productivity—for example, produce
the most output per unit of input or produce any given level of output with the least
amount of inputs. A firm that lags behind the industry in productivity is at a compet-
itive disadvantage and is likely to face decreases in future earnings and shareholders’
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wealth. An increase in productivity lowers production costs, which leads to greater
profitability and investment value. These productivity benefits can be fully or partially
distributed to other stakeholders of the business, such as to consumers in the form of
lower prices and to employees in the form of enhanced compensation. Transferring
some or all of the productivity rewards to non-equity holders creates synergies that
benefit shareholders over time.

The benefits from increased productivity are as follows:

= lower business costs, which translate into increased profitability;

= an increase in the market value of equity and shareholders’ wealth resulting
from an increase in profit; and

= an increase in worker rewards, which motivates further productivity
increases from labor.

Undoubtedly, increases in productivity reinforce and strengthen the competitive
position of the firm over the long run. A fundamental analysis of a company should
examine the firm’s commitment to productivity enhancements and the degree to which
productivity is integrated into the competitive nature of the industry or market. In
some cases, productivity is not only an important promoter of growth in firm value
over the long term but is also the key factor for economic survival. A business that
lags the market in terms of productivity often finds itself less competitive, while at
the same time confronting profit erosion and deterioration in shareholders’ wealth.
Typical productivity measures for a firm are based on the concepts of total product,
average product, and marginal product of labor.

Total, Average, and Marginal Product of Labor

When measuring a firm’s operating efficiency, it is easier and more practical to use
a single resource factor as the input variable rather than a bundle of the different
resources that the firm uses in producing units of output. As discussed in the pre-
vious section, labor is typically the input that is the most identifiable and calculable
for measuring productivity. However, any input that is not difficult to quantify can
be used. As an example, a business that manually assembles widgets has 50 workers,
one production facility, and an assortment of equipment and hand tools. The firm
would like to assess its productivity when using these three input factors to produce
widgets. In this example, it is most appropriate to use labor as the input factor for
determining productivity because the firm uses only one (fixed) plant building and a
variety of other physical capital.

We will use labor as the input variable to illustrate the concepts of total product,
average product, and marginal product. Exhibit 7 provides a summary of these three
concepts.

Exhibit 7: Definitions and Calculations for Total, Marginal, and Average Product of Labor

Term Calculation

Total product Sum of the output from all inputs during a time period; usually illustrated as the total output (Q)
using labor quantity (L)

Average product Total product divided by the quantity of a given input; measured as total product divided by the
number of worker hours used at that output level (Q/L)
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Term Calculation
Marginal product The amount of additional output resulting from using one more unit of input assuming other

inputs are fixed; measured by taking the difference in total product and dividing by the change in
the quantity of labor (AQ/AL)

Total product (Q) is defined as the aggregate sum of production for a firm during a
time period. As a measure of productivity, total product provides superficial infor-
mation about how effective and efficient a firm is in terms of producing output. For
instance, three firms—Company A, Company B, and Company C—that make up an
entire industry have total output levels of 100,000 units, 180,000 units, and 200,000
units, respectively. Obviously, Company C dominates the market with a 41.7% share,
followed by Company B’s 37.5% share and Company A’s 20.8% portion of the market.
However, this information says little about how efficient each firm is in generating its
total output level. Total product only provides insight into a firm’s production volume
relative to the industry; it does not show how efficient a firm is in producing its output.

Average product of labor (AP;) measures the productivity of an input (in this
case, labor) on average and is calculated by dividing total product by the total num-
ber of units for the given input that is used to generate that output. Average product
is usually measured on the basis of the labor input. It is a representative or overall
measure of labor’s productivity: Some workers are more productive than average, and
others are less productive than average.

Exhibit 8 compares the productivity of the three firms introduced earlier. Company
A employs 100 worker hours and produces 100,000 widgets per hour. Company B
employs 200 worker hours and produces 180,000 widgets per hour. Company C
employs 250 worker hours and produces 200,000 widgets per hour.

Exhibit 8: Comparing Productivity

Output Number of Worker  Average Product of Labor
(Q) Hours (L) (AP))
Company A 100,000 100 1,000
Company B 180,000 200 900
Company C 200,000 250 800

Using this metric, it is apparent that Company A, with AP; equal to 1,000, is the most
efficient firm, despite having the lowest market share. Company C has the largest
market share, but it is the least efficient of the three, with AP; equal to 800. Assuming
that Company A can maintain its productivity advantage over the long run, it will
be positioned to generate the greatest return on investment through lower costs and
higher profit outcomes relative to the other firms in the market.

Marginal product of labor (MP;), also known as marginal return, measures the
productivity of each additional unit of input and is calculated by observing the dif-
ference in total product when adding another unit of input (assuming other resource
quantities are held constant). It is a gauge of the productivity of the individual addi-
tional worker hour rather than an average across all workers.

Exhibit 9 provides a numerical illustration for total, average, and marginal prod-
ucts of labor.
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Exhibit 9: Total, Average, and Marginal Product of Labor

Labor Total Product Average Product Marginal Product
(L) (Qp) (APy) (MP)

0 0 — —

1 100 100 100

2 210 105 110

3 300 100 90

4 360 90 60

5 400 80 40

6 420 70 20

7 350 50 =70

Total product increases as the firm adds each additional hour of labor—until the
seventh labor hour, at which point total production declines by 70 units. Obviously,
the firm would want to avoid negative worker productivity.

At an employment level of five labor hours, AP; is 80 units (400/5) and MP; is
40 units [(400 — 360)/(5 — 4)]. The average productivity for all five labor hours is 80
units, but the productivity of the fifth labor hour is only 40 units.

EXAMPLE 3

Calculation and Interpretation of Total, Average, and
Marginal Product

Exhibit 10 illustrates the production relationship between the number of machine
hours and total product.

Machine Average Product Marginal Product
Hours (K) Total Product (Q) (APy) (MPy)

0 0 — —

1 1,000 1,000 1,000

2 2,500 1,250 1,500

3 4,500 1,500 2,000

4 6,400 1,600 1,900

5 7,400 1,480 1,000

6 7,500 1,250 100

7 7,000 1,000 -500

1. Interpret the results for total, average, and marginal product.

Solution to 1:

Total product increases up to six machine hours, where it tops out at 7,500.
Because total product declines from Hour 6 to Hour 7, the marginal product
for Machine Hour 7 is negative 500 units. Average product peaks at 1,600
units with four machine hours. Average product increases at a steady pace
with the addition of Machine Hours 2 and 3. The addition of Machine Hour
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4 continues to increase average product but at a decreasing rate. Beyond
four machine hours, average product decreases—at an increasing rate. Mar-
ginal product peaks with Machine Hour 3 and decreases thereafter.

2. Indicate at what point increasing marginal returns change to diminishing
marginal returns.

Solution to 2:

The marginal product, MPy, of Machine Hour 3 is 2,000. The marginal
product of each additional machine hour beyond Machine Hour 3 declines.
Diminishing marginal returns are evident beyond Machine Hour 3.

A firm has a choice of using total product, average product, marginal product,
or some combination of the three to measure productivity. Because total product is
simply an indication of a firm’s output volume and potential market share, average
product and marginal product are better gauges of a firm’s productivity. Both can
reveal competitive advantage through production efficiency. However, individual
worker productivity is not easily measurable when workers perform tasks collectively.
In this case, average product is the preferred measure of productivity performance.

Referring to the total product column in Exhibit 9, output is more than twice as
great (210 widgets) when two hours of labor are used as opposed to only one hour (100
widgets.) In this range of production, there is an increase in return when employee
hours are added to the production process. This is the phenomenon of increasing
marginal returns.

ECONOMC PROFIT VERSUS ACCOUNTING PROFIT

Two important considerations of any firm are its level of profitability and whether to
continue to operate in the current environment. Economists define profit differently
than do accountants. Economic profit is defined as the difference between total revenue
(TR) and total economic costs. Accounting profit is the difference between TR and
total accounting cost. TR is the same from both an accounting standpoint and an
economic standpoint; it is derived by multiplying the selling price per unit of output
by the number of units: TR = (P)(Q). The difference between the two measures of
profit, therefore, lies in an understanding of economic cost (also called “opportunity
cost,” which is defined in detail in the next section).

Economic Cost vs. Accounting Cost

The opportunity cost of any particular decision, such as to produce a given level of
output, can be determined by measuring the benefit forgone by not implementing
the next best alternative. Suppose that a firm is currently operating with hired labor
and its own plant and equipment to produce output at some level. The firm must
continuously decide either to keep the level of output the same or to change it. The
decision to maintain the same output requires that the firm hire the same amount of
labor input and use the same level of its capital inputs as before. The labor expense
is both an economic cost and an accounting cost because the money spent on labor
hours could have been used for something else (opportunity cost), and it is also a
current expense for the firm (accounting cost.)
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Accountants typically attempt to recognize the cost of plant and equipment in the
form of accounting depreciation, which is a means of distributing the historical cost
of the fixed capital among the units of production for financial reporting purposes.
The money spent in the past on the firm’s plant and equipment is what economists
call a “sunk cost” Because sunk costs cannot be altered, they cannot affect an optimal
decision, which is forward looking. Sunk costs are therefore ignored, and the key
management question is, Going forward, what are the opportunity costs and benefits
of maintaining a given level of output?

Here is where economic depreciation comes into play. To understand the oppor-
tunity costs of using our plant and equipment—already bought and paid for—for one
more period of time to produce output, we have to ask the question, What else could
be done with that fixed capital if it were not used to produce our output? The answer
might be that because there is no external market for our machines and buildings, we
are forgoing nothing by using it to produce output. Or it might be that there is a mar-
ket where we could rent out or sell our capital equipment elsewhere instead of using
it to produce output. That rental rate is the economic depreciation associated with
using our own equipment to produce output instead of renting or selling it elsewhere.

Economic depreciation is forward looking. It asks, What am I giving up if I use my
resources to produce output in the coming period? Accounting depreciation is back-
ward looking. It asks, How should I distribute the historical cost—that I have already
paid—across units of output that I intend to produce this period? Both concepts are
useful—one for making managerial decisions about output and the other as a way
spreading historical costs for reporting or tax purposes—but there is not necessarily
a direct relationship between the two.

MARGINAL REVENUE, MARGINAL COST AND PROFIT
MAXIMIZATION; SHORT-RUN COST CURVES: TOTAL,
VARIABLE, FIXED, AND MARGINAL COSTS

] determine and interpret breakeven and shutdown points of
production

It is assumed that any for-profit firm’s management is tasked with achieving the goal
of shareholder wealth maximization. Put most simply, that translates into the goal
of economic profit maximization. Hereafter, when the word profit is used, it will be
economic profit that we have in mind. Because profit is defined as TR minus TC,
anything that increases revenue more than cost or decreases cost more than revenue
will increase profit. Before we address profit maximization, we must introduce two
important concepts: marginal revenue and marginal cost.

Marginal revenue (MR) is the additional revenue the firm realizes from the decision
to increase output by one unit per time period. That is, MR = ATR/AQ. If the firm is
operating in what economists call a perfectly competitive market, it is one of many
sellers of identical products in an environment characterized by low or non-existent
barriers to entry. Under perfect competition, the firm has no pricing power because
there are many perfect substitutes for the product it sells. If it were to attempt to raise
the price even by a very small amount, it would lose all of its sales to competitors. On
the other hand, it can sell essentially any amount of product it wants without lowering
the price below the market price.
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Take the wheat market as an example of a perfectly competitive market. A seller
of wheat would have no control over the market price of wheat; thus, because TR =
(P)(Q), MR for this firm is simply price per unit of output. This firm is said to face a
perfectly horizontal (zero-sloped), or infinitely elastic, demand curve for its product.
For example, if the firm is selling 1,000 bushels of wheat per week at a price of £3 per
bushel, TR is £3,000. If the firm were to increase its output by one unit, then TR would
rise by exactly £3 because the firm would not have to lower its price to sell that added
unit. So, for sellers in a market with perfect competition, MR = P.

In contrast, if a firm sells a product that is differentiated from other firms’ products
and that has a large market share, the firm is said to be operating in an environment of
imperfect competition. In the extreme case of imperfect competition, there might be
only one firm selling a product with no close substitutes. That firm holds a monopoly,
and it is subject to the market demand curve for its product. Whether a monopoly
or simply operating under imperfect competition, the firm faces a negatively sloped
demand curve and must lower its price to sell another unit. Thus, MR will be lower
than price.

To illustrate this concept, we will decompose MR. Recall from earlier in the
reading that

TR = (P)(©O)
and

MR = ATR/AQ

Change in total revenue (ATR), the numerator of the ratio, can be written as (P)(AQ)
+(Q)(AP).

There are two competing forces affecting revenue: (1) Additional units are sold at
the new price, and (2) all units must now be sold at the lower price. The firm is selling
more units, but it is selling all units at a lower price than before.

To find MR, we divide the change in TR by the change in quantity:

MR = (P)A(SQ) T (QLSP) - P+ Q4D

In other words, MR is equal to price but with an “adjustment” equal to (Q)(AP/AQ).

Taking this one step further, recall that earlier we said (AP/AQ) is the slope of the
demand curve. From our expression just given, MR = P + Q(AP/AQ); so, MR is equal
to price with an adjustment equal to quantity times the slope of the demand curve.

A perfectly competitive firm faces a demand curve with a slope of zero. Substituting
0 for AP/AQ into the expression given, it becomes clear that MR is equal to price
for the perfectly competitive firm—it need not lower its price to sell an additional
unit. For a firm in an imperfectly competitive market, however, the demand curve is
negatively sloped (AP/AQ < 0). Substituting this negative number into the expression
for MR, P + Q(AP/AQ), it becomes clear that MR for an imperfectly competitive firm
is less than price.

Marginal cost (MC) is the increase to total cost resulting from the firm’s decision
to increase output by one additional unit per time period: MC = ATC/AQ. Economists
distinguish between short-run marginal cost (SMC) and long-run marginal cost (LMC).
Labor is variable over the short run, but the quantity of capital cannot be changed in
the short run because there is a lead time required to build or buy new plant equip-
ment and put it in place. In the long run, all inputs are variable.

SMC is essentially the additional cost of the variable input, labor, that must be
incurred to increase the level of output by one unit. LMC is the additional cost of all
inputs necessary to increase the level of output, allowing the firm the flexibility of
changing both labor and capital inputs in a way that maximizes efficiency.
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Understanding MC is aided by recalling that cost is directly related to input
prices and inversely related to productivity. For example, if the wage rate were to rise,
cost would also rise. If labor were to become more productive, cost would fall. This
relationship can be captured in an expression that relates SMC to wage rate (w) and
MP;: SMC = w/MP;.

This relationship between cost and productivity also holds with average variable
cost. Variable costs are all costs that fluctuate with the level of production and sales.
Average variable cost (AVC) is the ratio of total variable cost to total output: AVC =
TVC/Q. Again, if labor’s wage rises, AVC also rises; but if labor were to become more
productive, AVC falls. This relationship is captured by the expression AVC = w/AP;.

Earlier, we noted that over some range of low output, the firm might benefit from
increasing marginal productivity of its labor input as workers begin to specialize. As
the MP; increases, SMCs decline. Eventually, as more and more labor is added to a
fixed amount of capital, the MP; must fall, causing SMCs to rise.

We began this section by stating that the goal of management is to maximize
profit. We now address the conditions necessary for reaching that goal. Consider a
firm currently producing 1,000 widgets each week and whose management is con-
templating increasing that output incrementally. Would that additional unit increase
profit? Clearly, profit would be increased (or losses reduced) if the additional revenue
from that next unit were greater than the additional cost. So, a profit-seeking firm
should increase Q if MR > MC. Conversely, if the additional unit added more to cost
than to revenue, the firm should reduce output because it would save more in cost
than it would lose in revenue. Only if the additional cost were exactly equal to the
additional revenue would the firm be maximizing its profit.

There is another condition (called a second-order condition) necessary for profit
maximization: At the level of output at which MR = MC, MC cannot be falling. This
condition is fairly intuitive. If MC is falling with additional output, MP; would be
rising. (Recall that SMC = w/MP;) If one additional hour of labor input causes MC
to fall, the firm would want to add that hour and continue adding labor until SMC
becomes positively sloped. We can sum up the profit-maximization decision for an
operating firm as follows: Produce the level of output such that (1) MR = MC and
(2) MC is not falling.

Understanding the Interaction between Total, Variable, Fixed,
and Marginal Cost and Output

Exhibit 11 shows the graphical relationships between total cost, total fixed cost, and
total variable cost. TC is the summation of all costs, where costs are classified on the
basis of whether they are fixed or variable. Total fixed cost (TFC) is the summation
of all expenses that do not change as the level of production varies. Total variable
cost (TVC) is the summation of all variable expenses; TVC rises with increased pro-
duction and falls with decreased production. At zero production, TC is equal to TFC
because TVC at this output level is zero. The curve for TC always lies parallel to and
above the TVC curve by the amount of TFC.
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Exhibit 11: Total Cost, Total Variable Cost, and Total Fixed Cost

Cost

TC
TVC

TFC

Qo Quantity of Output

Exhibit 12 shows the relationships between the average total cost (ATC), average
variable cost (AVC), average fixed cost (AFC), and marginal cost (MC) curves in
the short run. As output quantity increases, AFC declines because TFCs are spread
over a larger number of units. Both ATC and AVC take on a bowl-shaped pattern in
which each curve initially declines, reaches a minimum average cost output level, and
then increases after that point. The MC curve intersects both the ATC and the AVC
at their minimum points—points S and 7. When MC is less than AVC, AVC will be
decreasing. When MC is greater than AVC, AVC will be increasing.

Exhibit 12: Average Total Cost, Average Variable Cost, Average Fixed Cost,

and Marginal Cost

Cost per Unit
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S, the lowest point on the AVC curve, is where MC equals AVC. Beyond quantity Q4 MC is

greater than AVC; thus, the AVC curve begins to rise. Note that it occurs at a quantity lower than
the minimum point on the ATC curve.

T, the lowest point on the ATC curve, is where MC equals ATC. Beyond quantity Q¢ MC is
greater than ATC; thus, the ATC curve is rising.

A, the difference between ATC and AVC at output quantity Qy, is the amount of AFC.

R indicates the lowest point on the MC curve. Beyond this point of production, fixed input con-
straints reduce the productivity of labor.

X indicates the difference between ATC and AVC at quantity Q,. It is less than A because AFC (Y)
falls with output.
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Exhibit 13 shows an example of how total, average, and marginal costs are derived.
TC is calculated by summing TFC and TVC. MC is derived by observing the change
in TC as the quantity variable changes. There is a relationship that always holds for
average and marginal costs: If MC is less than average cost, average cost must fall, and
if MC is greater than average cost, average cost must rise. For example, in Exhibit 13,
AVC begins to increase as output rises from 2 to 3 units because MC (50) is greater
than AVC (41.7). Also from Exhibit 13, ATC declines up to 3 units because MC is
less than ATC. After 3 units, ATC increases because the MC of Unit 4 (85) exceeds
the ATC of all prior units (75). Initially, the MC curve declines because of increasing
marginal returns to labor, but at some point, it begins to increase because of the law
of diminishing marginal returns.

Exhibit 13: Total, Average, Marginal, Fixed, and Variable Costs

Quantity (Q) TFC? AFC TVC AVC TC ATC MC
0 100 — 0 — 100 — —
1 100 100.0 50 50.0 150 150.0 50
2 100 50.0 75 37.5 175 87.5 25
3 100 33.3 125 41.7 225 75.0 50
4 100 25.0 210 52.5 310 77.5 85
5 100 20.0 300 60.0 400 80.0 90
6 100 16.7 450 75.0 550 91.7 150
7 100 14.3 650 92.9 750 107.1 200
8 100 12.5 900 112.5 1,000 125.0 250
9 100 11.1 1,200 133.3 1,300 144.4 300
10 100 10.0 1,550 155.0 1,650 165.0 350

2 Includes all opportunity costs.

As stated earlier, TC increases as the firm expands output and decreases when produc-
tion is cut. TC increases at a decreasing rate up to a certain output level. Thereafter,
the rate of increase accelerates as the firm gets closer to full utilization of capacity.
The rate of change in TC mirrors the rate of change in TVC. In Exhibit 13, TC at 5
units is 400—of which 300 is variable cost and 100 is fixed cost. At 10 units, TC is
1,650—of which 1,550 is variable cost and 100 is fixed cost.

Fixed costs typically are incurred whether the firm produces anything or not. Fixed
costs may stay the same over a given range of production but can change to another
constant level when production moves outside of that range. The latter is referred
to as a quasi-fixed cost, although it remains categorized as part of TFC. Examples
of fixed costs are debt service, real estate lease agreements, and rental contracts.
Normal profit is also considered to be a fixed cost because it is a return required by
investors on their equity capital regardless of output level. Quasi-fixed cost examples
would be certain utilities and administrative salaries that could be lower or avoided
altogether when output is zero but would rise to higher constant levels over different
production ranges.

Other fixed costs evolve primarily from investments in such fixed assets as real
estate, production facilities, and equipment. These fixed costs cannot be arbitrarily
cut when production declines. When a firm downsizes, the last expense to be cut is
usually fixed cost.
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TVC has a direct relationship with quantity. When quantity increases, TVC
increases; when quantity decreases, TVC declines. At zero production, TVC is always
zero. Variable cost examples are payments for labor, raw materials, and supplies. The
change in TVC declines up to a certain output point and then increases as production
approaches capacity limits. In Exhibit 13, TVC increases with an increase in quantity.
However, the change from 1 to 2 units is 25 (75 — 50), and the change from 9 to 10
units is 350.

Exhibit 14 illustrates the relationships between MC, ATC, AVC, and AFC for the
data presented in Exhibit 13.

Exhibit 14: Average Total Cost, Average Variable Cost, Average Fixed Cost,

and Marginal Cost for Exhibit 13 Data

Cost
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Dividing TFC by quantity yields AFC. AFC decreases throughout the production span,
reflecting the spreading of a constant cost over more and more production units. At
high production volumes, AFC may be so low that it is a small proportion of ATC.
In Exhibit 13, AFC declines from 100 at 1 unit to 20 at 5 units, and then to 10 at an
output level of 10 units.

In Exhibit 13, AVC at 5 units is 60 (300/5). Over an initial range of production,
AVC declines and then reaches a minimum point. Thereafter, AVC increases as the
firm uses more of its production capacity. This higher cost results primarily from
production constraints imposed by the fixed assets at higher volume levels. The
lowest AVC quantity does not correspond to the least-cost quantity for ATC because
AFC is still declining. In Exhibit 13, AVC is minimized at 2 units, whereas ATC is
minimized at 3 units.

ATC is calculated by dividing TC by quantity (or by summing AFC and AVC).
In Exhibit 13, at 3 units, ATC is 75 (TC of 225/3 units of production or AFC of 33.3
+ AVC of 41.7). This is the least average cost point of production and the minimum
point on the ATC curve. Although cost-minimizing behavior on the part of the firm
would dictate operating at the minimum point on its ATC curve, the profit-maximizing
quantity may not correspond to this minimum ATC point. Profit per unit, but not
necessarily total profit, is maximized at this point.
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EXAMPLE 4

Calculation and Interpretation of Total, Average, Marginal,
Fixed, and Variable Costs

1. The first three columns of Exhibit 15 display data on quantity, TFC, and
TVC, which are used to calculate TC, AFC, AVC, ATC, and MC. Examine
the results for total, average, marginal, fixed, and variable costs. Identify the
quantity levels at which the ATC, AVC, and MC values reach their mini-
mum points. Explain the relationship between TFC and TC at a quantity of
zero output.

Q TFC? TVC AFC AVC TC ATC MC
0 5,000 0 — — 5,000 — —

1 5,000 2,000 5,000.0 2,000 7,000 7,000.0 2,000
2 5,000 3,800 2,500.0 1,900 8,800 4,400.0 1,800
3 5,000 5,400 1,666.7 1,800 10,400  3,466.7 1,600
4 5,000 8,000 1,250.0 2,000 13,000  3,250.0 2,600
5 5,000 11,000 1,000.0 2,200 16,000  3,200.0 3,000
6 5,000 15,000 833.3 2,500 20,000  3,333.3 4,000
7 5,000 21,000 714.3 3,000 26,000  3,714.3 6,000
8 5,000 28,800 625.0 3,600 33,800  4,225.0 7,800
9 5,000 38,700 555.6 4,300 43,700  4,855.6 9,900
10 5,000 51,000 500.0 5,100 56,000  5,600.0 12,300

2 Includes all opportunity costs

Solution:

TFC remains unchanged at 5,000 throughout the entire production range,
whereas AFC continuously declines from 5,000 at 1 unit to 500 at 10 units.
Both AVC and MC initially decline and then reach their lowest level at 3
units, with costs of 1,800 and 1,600, respectively. Beyond 3 units, both AVC
and MC increase, indicating that the cost of production rises with greater
output. The least-cost point for ATC is 3,200 at 5 units. At zero output, TC
is 5,000, which equals the amount of TFC (at zero output, the firm will need
no variable inputs, but it is committed to its fixed plant and equipment in
the short run).

PERFECT AND IMPERFECT COMPETITION, PROFIT
MAXIMIZATION

] determine and interpret breakeven and shutdown points of
production
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Perfect and Imperfect Competition, Profit Maximization

Recall from our earlier discussion of profit-maximizing conditions that a firm can
generally be classified as operating in either a perfectly competitive or an imperfectly
competitive environment. The difference between the two manifests itself in the
slope of the demand curve facing the firm. If the environment of the firm is perfectly
competitive, it must take the market price of its output as given, so it faces a perfectly
elastic, horizontal demand curve. In this case, as we saw previously, the firm’s MR
and the price of its product are identical. Additionally, the firm’s average revenue
(AR), or revenue per unit, is also equal to price per unit. However, a firm that faces
a negatively sloped demand curve must lower its price to sell an additional unit, so
its MR is less than price (P).

These characteristics of MR are also applicable to the TR functions. Under con-
ditions of perfect competition, TR (as always) is equal to price times quantity: TR =
(P)(Q). But under conditions of perfect competition, price is dictated by the market;
the firm has no control over price. As the firm sells one more unit, its TR rises by the
exact amount of price per unit.

Under conditions of imperfect competition, price is a variable under the firm’s
control, and therefore price is a function of quantity: P = f(Q), and TR = f(Q) x Q.
For simplicity, suppose the firm is monopolistic and faces the market demand curve,
which we will assume is linear and negatively sloped. Because the monopolist is the
only seller, its TR is identical to the total expenditure of all buyers in the market.
Earlier, we noted what happens as price is reduced and quantity sold increases in this
environment: At first, a decrease in price increases total expenditure by buyers and
TR to the firm because the decrease in price is outweighed by the increase in units
sold. But as price continues to fall, the decrease in price overshadows the increase in
quantity, and total expenditure (revenue) falls. We can now depict the demand and
TR functions for firms under conditions of perfect and imperfect competition, as
shown in Exhibit 16.

Exhibit 16: Demand and Total Revenue Functions for Firms under

Conditions of Perfect and Imperfect Competition

A. Perfectly Competitive Firm B. Imperfectly Competitive Firm

P P

Demand Curve: P=MR

Demand Curve

TR
TR Curve
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Panel A of Exhibit 16 depicts the demand curve (upper graph) and total revenue
curve (lower graph) for the firm under conditions of perfect competition. Notice that
the vertical axis in the upper graph is price per unit (e.g., £/bushel), whereas TR is
measured on the vertical axis in the lower graph (e.g., £/week.) The same is true for
the respective axes in Panel B, which depicts the demand and total revenue curves for
the monopolist. The TR curve for the firm under conditions of perfect competition
is linear, with a slope equal to price per unit. The TR curve for the monopolist first
rises (in the range where MR is positive and demand is elastic) and then falls (in the
range where MR is negative and demand is inelastic) with output.

Profit-Maximization, Breakeven, and Shutdown Points of
Production

We can now combine the firm’s short-run TC curves with its TR curves to represent
profit maximization in the cases of perfect competition and imperfect competition.

Exhibit 17 shows both the AR and average cost curves in one graph for the firm under
conditions of perfect competition.

Exhibit 17: Demand and Average and Marginal Cost Curves for the Firm

under Conditions of Perfect Competition

ATC

SMC AVC

| |
| |
| |
| |
! ! Demand Curve P = MR

The firm is maximizing profit by producing Q*, where price is equal to SMC and
SMC s rising. (Note that there is another output level, Q’, where P = SMC, but at that
point, SMC is still falling, so this cannot be a profit-maximizing solution.) If market
price were to rise, the firm’s demand and MR curve would simply shift upward, and
the firm would reach a new profit-maximizing output level to the right of Q*. If, on
the other hand, market price were to fall, the firm’s demand and MR curve would
shift downward, resulting in a new and lower level of profit-maximizing output. As
depicted, this firm is currently earning a positive economic profit because market
price exceeds ATC at output level Q*. This profit is possible in the short run, but in
the long run, competitors would enter the market to capture some of those profits
and would drive the market price down to a level equal to each firm’'s ATC.

Exhibit 18 depicts the cost and revenue curves for the monopolist that is facing a
negatively sloped market demand curve. The MR and demand curves are not identical
for this firm. But the profit-maximizing rule is still the same: Find the level of Q that
equates SMC to MR—in this case, Q*. Once that level of output is determined, the
optimal price to charge is given by the firm’s demand curve at P*. This monopolist is
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earning positive economic profit because its price exceeds its ATC. The barriers to
entry that give this firm its monopolistic power mean that outside competitors would
be unable to compete away this firm’s profits.

Exhibit 18: Demand and Average and Marginal Cost Curves for the
Monopolistic Firm

Demand Curve P = AR
MR Curve

BREAKEVEN ANALYSIS AND SHUTDOWN DECISION

] determine and interpret breakeven and shutdown points of
production

A firm is said to break even if its TR is equal to its TC. It can also be said that a firm
breaks even if its price (AR) is exactly equal to its ATC, which is true under conditions
of perfect and imperfect competition. Of course, the goal of management is not just
to break even but to maximize profit. However, perhaps the best the firm can do is
cover all of its economic costs. Economic costs are the sum of total accounting costs
and implicit opportunity costs. A firm whose revenue is equal to its economic costs
is covering the opportunity cost of all of its factors of production, including capital.
Economists would say that such a firm is earning normal profit, but not positive eco-
nomic profit. It is earning a rate of return on capital just equal to the rate of return
that an investor could expect to earn in an equivalently risky alternative investment
(opportunity cost). Firms that are operating in a very competitive environment with
no barriers to entry from other competitors can expect, in the long run, to be unable
to earn a positive economic profit; the excess rate of return would attract entrants who
would produce more output and ultimately drive the market price down to the level
at which each firm is at best just earning a normal profit. This situation, of course,
does not imply that the firm is earning zero accounting profit.

Exhibit 19 depicts the condition for both a firm under conditions of perfect com-
petition (Panel A) and a monopolist (Panel B) in which the best each firm can do is
to break even. Note that at the level of output at which SMC is equal to MR, price is
just equal to ATC. Hence, economic profit is zero, and the firms are breaking even.
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Exhibit 19: Examples of Firms under Perfect Competition and Monopolistic

Firms That Can, at Best, Break Even

A. Perfect Competition

P
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B. Monopolist
P
ATC

'AVC

P*

Demand Curve
P=A4R

MR Curve

The Shutdown Decision

In the long run, if a firm cannot earn at least a zero economic profit, it will not operate
because it is not covering the opportunity cost of all of its factors of production, labor,
and capital. In the short run, however, a firm might find it advantageous to continue
to operate even if it is not earning at least a zero economic profit. The discussion that
follows addresses the decision to continue to operate and earn negative profit or shut
down operations.

Recall that typically some or all of a firm’s fixed costs are incurred regardless of
whether the firm operates. The firm might have a lease on its building that it cannot
avoid paying until the lease expires. In that case, the lease payment is a sunk cost: It
cannot be avoided, no matter what the firm does. Sunk costs must be ignored in the
decision to continue to operate in the short run. As long as the firm’s revenues cover
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at least its variable cost, the firm is better off continuing to operate. If price is greater
than AVC, the firm is not only covering all of its variable cost but also a portion of
fixed cost.

For example, suppose a firm is producing 100 widgets and selling them at a price
of €4 each. Obviously, its TR is €400 per time period. Suppose, also, that at that level
of output, its ATC is €7, made up of AVC of €3.75 plus AFC of €3.25 per period. This
firm is said to be earning negative economic profit (also referred to as economic loss,
a condition in which revenues fall short of total opportunity cost) of €300 because its
TC is €700 and its TR is only €400. Should this firm shut down immediately? If the
fixed cost is unavoidable, then the firm is obligated to pay it whether it operates or
not. The TFC is €325 (€3.25 per unit on 100 units). If it shuts down and earns zero
revenue, then its variable cost would be zero but its losses would still equal the €325
of unavoidable fixed cost. If, however, it continued to operate, it could earn revenue
of €400 that would cover its variable cost of €375 and contribute €25 toward the fixed
costs. In other words, this firm would lose less by continuing to operate (€300) than
by shutting down (€325).

In the long run, unless market price increases, this firm would exit the industry.
But in the short run, it will continue to operate at a loss. Exhibit 20 depicts a firm
under conditions of perfect competition facing three alternative market price ranges
for its output. At any price above P;, the firm can earn a positive profit and clearly
should continue to operate. At a price below P,, the minimum AVC, the firm could
not even cover its variable cost and should shut down. At prices between P, and Py,
the firm should continue to operate in the short run because it is able to cover all of
its variable cost and contribute something toward unavoidable fixed costs. Economists
refer to the minimum AVC point as the shutdown point and the minimum ATC
point as the breakeven point.

Exhibit 20: A Firm under Conditions of Perfect Competition Will Choose to

Shut Down If Market Price Is Less Than Minimum AVC

P
ATC
AVC
Pt~ \————-=
Breakeven Point
Py t——-X----=
\ Shutdown Point
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EXAMPLE 5

Breakeven Analysis and Profit Maximization When the
Firm Faces a Negatively Sloped Demand Curve under
Imperfect Competition

Revenue and cost information for a future period is presented in Exhibit 21
for WR International, a newly formed corporation that engages in the manu-
facturing of low-cost, pre-fabricated dwelling units for urban housing markets
in emerging economies. (Note that quantity increments are in blocks of 10 for
a 250 change in price.) The firm has few competitors in a market setting of
imperfect competition.

Quantity Price Total Revenue Total Cost

(Q (P) (TR) (TC)2 Profit
0 10,000 0 100,000 —100,000
10 9,750 97,500 170,000 -72,500
20 9,500 190,000 240,000 —50,000
30 9,250 277,500 300,000 -22,500
40 9,000 360,000 360,000 0

50 8,750 437,500 420,000 17,500
60 8,500 510,000 480,000 30,000
70 8,250 577,500 550,000 27,500
80 8,000 640,000 640,000 0

90 7,750 697,500 710,000 -12,500
100 7,500 750,000 800,000 -50,000

2 Includes all opportunity costs

1. How many units must WR International sell to initially break even?

Solution to 1:

WR International will initially break even at 40 units of production, where
TR and TC equal 360,000.

2. Where is the region of profitability?

Solution to 2:

The region of profitability will range from greater than 40 units to less than
80 units. Any production quantity of less than 40 units and any quantity
greater than 80 units will result in an economic loss.
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3. At what point will the firm maximize profit? At what points are there eco-
nomic losses?

Solution to 3:

Maximum profit of 30,000 will occur at 60 units. Lower profit will occur
at any output level that is higher or lower than 60 units. From 0 units to
less than 40 units and for quantities greater than 80 units, economic losses
occur.

Given the relationships between TR, TVC, and TFC, Exhibit 22 summarizes the
decisions to operate, shut down production, or exit the market in both the short run
and the long run. The firm must cover its variable cost to remain in business in the
short run; if TR cannot cover TVC, the firm shuts down production to minimize
loss. The loss would be equal to the amount of fixed cost. If TVC exceeds TR in the
long run, the firm will exit the market to avoid the loss associated with fixed cost at
zero production. By exiting the market, the firm’s investors do not suffer the erosion
of their equity capital from economic losses. When TR is enough to cover TVC but
not all of TEC, the firm can continue to produce in the short run but will be unable
to maintain financial solvency in the long run.

Exhibit 22: Short Run and Long Run Decisions to Operate or Not

Revenue-Cost Relationship Short-Run Decision Long-Term Decision
TR =TC Stay in market Stay in market
TR =TVCbut < TC Stay in market Exit market
TR < TVC Shut down production Exit market
EXAMPLE 6

Shutdown Analysis

For the most recent financial reporting period, a business domiciled in Ecuador
(which recognizes the US dollar as an official currency) has revenue of $2 mil-
lion and TC of $2.5 million, which are or can be broken down into TFC of $1
million and TVC of $1.5 million. The net loss on the firm’s income statement is
reported as $500,000 (ignoring tax implications). In prior periods, the firm had
reported profits on its operations.

1. What decision should the firm make regarding operations over the short
term?

Solution to 1:

In the short run, the firm is able to cover all of its TVC but only half of its

$1 million in TFC. If the business ceases to operate, its loss would be $1
million, the amount of TFC, whereas the net loss by operating would be
minimized at $500,000. The firm should attempt to operate by negotiating
special arrangements with creditors to buy time to return operations back to
profitability.
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2. What decision should the firm make regarding operations over the long
term?

Solution to 2:

If the revenue shortfall is expected to persist over time, the firm should
cease operations, liquidate assets, and pay debts to the extent possible. Any
residual for shareholders would decrease the longer the firm is allowed to
operate unprofitably.

3. Assume the same business scenario except that revenue is now $1.3 million,
which creates a net loss of $1.2 million. What decision should the firm make
regarding operations in this case?

Solution to 3:

The firm would minimize loss at $1 million of TFC by shutting down. If
the firm decided to continue to do business, the loss would increase to $1.2
million. Shareholders would save $200,000 in equity value by pursuing this
option. Unquestionably, the business would have a rather short life expec-
tancy if this loss situation were to continue.

When evaluating profitability, particularly of start-up firms and businesses using
turnaround strategies, analysts should consider highlighting breakeven and shutdown
points in their financial research. Identifying the unit sales levels at which the firm
enters or leaves the production range for profitability and at which the firm can no
longer function as a viable business entity provides invaluable insight for investment
decisions.

ECONOMIES AND DISECONOMIES OF SCALE WITH
SHORT-RUN AND LONG-RUN COST ANALYSIS

describe how economies of scale and diseconomies of scale affect
costs

[

Rational behavior dictates that the firm select an operating size or scale that maxi-
mizes profit over any time frame. The time frame that defines the short run and long
run for any firm is based on the ability of the firm to adjust the quantities of the fixed
resources it uses. The short run is the time period during which at least one of the
factors of production, such as technology, physical capital, and plant size, is fixed.
The long run is defined as the time period during which all factors of production are
variable. Additionally, in the long run, firms can enter or exit the market based on
decisions regarding profitability. The long run is often referred to as the “planning
horizon” in which the firm can choose the short-run position or optimal operating
size that maximizes profit over time. The firm is always operating in the short run
but planning in the long run.

The time required for long-run adjustments varies by industry. For example, the
long run for a small business using very little technology and physical capital may be
less than a year, whereas for a capital-intensive firm, the long run may be more than a
decade. Given enough time, however, all production factors are variable, which allows
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the firm to choose an operating size or plant capacity based on different technologies
and physical capital. In this regard, costs and profits will differ between the short run
and the long run.

Short- and Long-Run Cost Curves

Recall that when we addressed the short-run cost curves of the firm, we assumed
that the capital input was held constant. That meant that the only way to vary output
in the short run is to change the level of the variable input—in our case, labor. If the
capital input—namely, plant and equipment—were to change, however, we would
have an entirely new set of short-run cost curves, one for each level of capital input.

The short-run total cost includes all the inputs—labor and capital—the firm is
using to produce output. For reasons discussed earlier, the typical short-run total cost
(STC) curve might rise with output, first at a decreasing rate because of specialization
economies and then at an increasing rate, reflecting the law of diminishing marginal
returns to labor. Total fixed cost (the quantity of capital input multiplied by the rental
rate on capital) determines the vertical intercept of the STC curve. At higher levels
of fixed input, TFC is greater but the production capacity of the firm is also greater.
Exhibit 23 shows three different STC curves for the same technology but using three
distinct levels of capital input—Points 1, 2, and 3 on the vertical axis.

Exhibit 23: Short-Run Total Cost Curves for Various Plant Sizes

$/Time Period STC, STC STC,

>
Use Smallest
Plant
—»
Use Largest Plant

Plant

Plant Size 1 is the smallest and, of course, has the lowest fixed cost; hence, its STC;
curve has the lowest vertical intercept. But note that STC, begins to rise more steeply
with output, reflecting the lower plant capacity. Plant Size 3 is the largest of the three
and reflects that size with both a higher fixed cost and a lower slope at any level of
output. If a firm decided to produce an output between zero and Q,, it would plan
on building Plant Size 1 because for any output level in that range, its cost is less than
it would be for Plant Size 2 or 3. Accordingly, if the firm were planning to produce
output greater than Qy, it would choose Plant Size 3 because its cost for any of those
levels of output would be lower than for Plant Size 1 or 2. And of course, Plant Size 2
would be chosen for output levels between Q, and Q,. The long-run total cost curve
is derived from the lowest level of STC for each level of output because in the long
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run, the firm is free to choose which plant size it will operate. This curve is called an
“envelope curve” In essence, this curve envelopes—encompasses—all possible com-
binations of technology, plant size, and physical capital.

For each STC curve, there is also a corresponding short-run average total cost
(SATC) curve and a corresponding long-run average total cost (LRAC) curve, the
envelope curve of all possible short-run average total cost curves. The shape of the
LRAC curve reflects an important concept called economies of scale and disecon-
omies of scale.

Defining Economies of Scale and Diseconomies of Scale

When a firm increases all of its inputs in order to increase its level of output (obvi-
ously, a long-run concept), it is said to scale up its production. Scaling down is the
reverse—decreasing all of its inputs in order to produce less in the long run. Economies
of scale occur if, as the firm increases its output, cost per unit of production falls.
Graphically, this definition translates into a LRAC curve with a negative slope. Exhibit
24 depicts several SATC curves, one for each plant size, and the LRAC curve repre-
senting economies of scale.

Exhibit 24: Short-run Average Total Cost Curves for Various Plant Sizes and

Their Envelope Curve, LRAC: Economies of Scale

$/Unit
SATC,

SATC,

Units/Time Period

Diseconomies of scale occur if cost per unit rises as output increases. Graphically,
diseconomies of scale translate into an LRAC curve with a positive slope. Exhibit 25
depicts several SATC curves, one for each plant size, and their envelope curve, the
LRAC curve, representing diseconomies of scale.
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Exhibit 25: Short-run Average Total Cost Curves for Various Plant Sizes and

Their Envelope Curve, LRAC: Diseconomies of Scale

$/Unit

Units/Time Period

As the firm grows in size, economies of scale and a lower ATC can result from the
following factors:

= Increasing returns to scale, which is when a production process allows
for increases in output that are proportionately larger than the increase in
inputs.

= Having a division of labor and management in a large firm with numerous
workers, which allows each worker to specialize in one task rather than
perform many duties, as in the case of a small business (as such, workers in
a large firm become more proficient at their jobs).

= Being able to afford more expensive, yet more efficient equipment and to
adapt the latest in technology that increases productivity.

= Effectively reducing waste and lowering costs through marketable byprod-
ucts, less energy consumption, and enhanced quality control.

= Making better use of market information and knowledge for more effective
managerial decision making.

= Obtaining discounted prices on resources when buying in larger quantities.

A classic example of a business that realizes economies of scale through greater
physical capital investment is an electric utility. By expanding output capacity to
accommodate a larger customer base, the utility company’s per-unit cost will decline.
Economies of scale help explain why electric utilities have naturally evolved from
localized entities to regional and multi-region enterprises. Wal-Mart is an example of
a business that uses bulk purchasing power to obtain deep discounts from suppliers
to keep costs and prices low. Wal-Mart also uses the latest technology to monitor
point-of-sale transactions to gather timely market information to respond to changes
in customer buying behavior, which leads to economies of scale through lower dis-
tribution and inventory costs.

The factors that can lead to diseconomies of scale, inefficiencies, and rising costs
when a firm increases in size include the following:

= Decreasing returns to scale, which is when a production process leads to
increases in output that are proportionately smaller than the increase in
inputs.

= Being so large that it cannot be properly managed.

= Overlapping and duplication of business functions and product lines.

= Higher resource prices because of supply constraints when buying inputs in
large quantities.
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Before its restructuring, General Motors (GM) was an example of a business that
had realized diseconomies of scale by becoming too large. Scale diseconomies occurred
through product overlap and duplication (i.e., similar or identical automobile models),
and the fixed cost for these models was not spread over a large volume of output. In
2009, GM decided to discontinue three brands (Saturn, Pontiac, and Hummer), and in
2018 it was considering dropping various low-volume product models that overlapped
with other models by 2020. GM had numerous manufacturing plants throughout the
world and sold vehicles in more than a hundred countries. Given this geographical
dispersion in production and sales, the company had communication and manage-
ment coordination problems, which resulted in higher costs. In 2017, GM sold its
European arm, Opel, to Groupe PSA, the maker of Peugeot and Citroén. GM also
had significantly higher labor costs than its competitors. As the largest producer in
the market, it had been a target of labor unions for higher compensation and benefits
packages relative to other firms.

Economies and diseconomies of scale can occur at the same time; the impact on
long-run average total cost (LRAC) depends on which dominates. If economies of
scale dominate, LRAC decreases with increases in output. The reverse holds true when
diseconomies of scale prevail. There may be a range of output over which LRAC falls
(economies of scale) and then a range over which LRAC might be constant, followed
by a range over which diseconomies of scale prevail, as depicted in Exhibit 26.

The minimum point on the LRAC curve is referred to as the minimum efficient
scale. The minimum efficient scale is the optimal firm size under perfect competition
over the long run. Theoretically, perfect competition forces the firm to operate at the
minimum point on the LRAC curve because the market price will be established at
this level over the long run. If the firm is not operating at this least-cost point, its
long-term viability will be threatened.

Exhibit 26: LRAC Can Exhibit Economies and Diseconomies of Scale

$/Unit
SATC, SATC¢
SATC, SATC, SATCs LRAC
Units/Time Period
EXAMPLE 7

Long-Run Average Total Cost Curve

1. Exhibit 27 displays the long-run average total cost curve (LRACyyg) and the
short-run average total cost curves for three hypothetical US-based automo-
bile manufacturers—Starr Vehicles (Starr), Rocket Sports Cars (Rocket), and
General Auto (GenAuto). The LRAC curve for foreign-owned automobile
companies that compete in the US auto market (LRAC,;qy,) is also indi-
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cated in the graph. (The market structure implicit in the exhibit is imperfect
competition.)

To what extent are the cost relationships depicted in Exhibit 27 useful for an
economic and financial analysis of the three US-based auto firms?

Exhibit 27

Cost Per Unit
Starr GenAuto LRAC,,
Rocket
LRA Cforeign
Oy Quantity of Output
Solution:

First, it is observable that the foreign auto companies have a lower LRAC
compared with that of the US automobile manufacturers. This competitive
position places the US firms at a cost—and possibly, pricing—disadvantage
in the market, with the potential to lose market share to the lower-cost
foreign competitors. Second, only Rocket operates at the minimum point of
the LRACjg, whereas GenAuto is situated in the region of diseconomies of
scale and Starr is positioned in the economies of scale portion of the curve.
To become more efficient and competitive, GenAuto needs to downsize
and restructure, which means moving down the LRACy;g curve to a smaller,
yet lower-cost production volume. In Contrast, Starr has to grow in size to
become more efficient and competitive by lowering per-unit costs.

From a long-term investment prospective and given its cost advantage,
Rocket has the potential to create more investment value relative to GenAu-
to and Starr. Over the long run, if GenAuto and Starr can lower their ATC,
they will become more attractive to investors. But if any of the three US
auto companies cannot match the cost competitiveness of the foreign firms,
they may be driven from the market. In the long run, the lower-cost foreign
automakers pose a severe competitive challenge to the survival of the US
manufacturers and their ability to maintain and grow shareholders’ wealth.

SUMMARY

This reading addressed several important concepts that extend the basic market model
of demand and supply to assist the analyst in assessing a firm’s breakeven and shut-
down points of production. Demand concepts covered include own-price elasticity
of demand, cross-price elasticity of demand, and income elasticity of demand. Supply
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concepts covered include total, average, and marginal product of labor; total, variable,
and marginal cost of labor; and total and marginal revenue. These concepts are used
to calculate the breakeven and shutdown points of production.

Elasticity of demand is a measure of how sensitive quantity demanded is to
changes in various variables.

Own-price elasticity of demand is the ratio of percentage change in quantity
demanded to percentage change in a good or service’s own price.

If own-price elasticity of demand is greater than one in absolute terms,
demand is elastic and a decline in price will result in higher total expendi-
ture on that good.

If own-price elasticity of demand is less than one in absolute terms, demand
is inelastic and a decline in price will result in a lower total expenditure on
that good.

If own-price elasticity of demand is equal to negative one, demand is unit,
or unitary, elastic and total expenditure on that good is independent of
price.

Own-price elasticity of demand will almost always be negative.

Income elasticity of demand is the ratio of the percentage change in quantity
demanded to the percentage change in consumer income.

Demand is negatively sloped because of either the substitution effect or the
income effect.

The substitution effect is the phenomenon in which, as a good’s price falls,
more of this good is substituted for other, more expensive goods.

The income effect is the phenomenon in which, as a good’s price falls, real
income rises and, if this good is normal, more of it will be purchased.

If the good is inferior, the income effect will partially or fully offset the sub-
stitution effect.

There are two exceptions to the law of demand: Giffen goods and Veblen
goods.

Giffen goods are highly inferior and make up a large portion of the con-
sumer budget. As price falls, the substitution effect tends to cause more of
the good to be consumed, but the highly negative income effect overwhelms
the substitution effect. Demand curves for Giffen goods are positively
sloped.

Veblen goods are highly valued high-priced “status” goods; consumers may
tend to buy more of a good if its price rises.

If income elasticity of demand is positive, the good is a normal good. If
income elasticity of demand is negative, the good is an inferior good.

Cross-price elasticity of demand is the ratio of the percentage change in
quantity demanded of one good to the percentage change in the price of a
related good.

If cross-price elasticity between two goods is positive, they are substi-
tutes, and if cross-price elasticity between two goods is negative, they are
complements.

The law of demand states that a decrease in price will cause an increase in
quantity demanded.

Total product of labor is a short-run concept that is the total quantity that
is able to be produced for each level of labor input, holding all other inputs
constant.
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Average product of labor (APL) is the total product of labor divided by
number of labor hours.

Marginal product of labor (MP;) is the change in total product divided by
the change in labor hours. MP; might rise as more labor is added to a fixed
amount of capital.

The law of diminishing returns dictates that additional output must fall as
more and more labor is added to a fixed amount of capital.

Production costs increase as input prices rise and fall as inputs become
more productive.

Short-run total cost (STC) is the total expenditure on fixed capital plus the
total expenditure on labor.

Short-run marginal cost (SMC) equals the ratio of wage to marginal product
of labor (MP;).

Average variable cost (AVC) is the ratio of wage to average product of labor
(APL).

Average total cost (ATC) is total cost (TC) divided by the number of units
produced.

Revenue is price times quantity sold.

Marginal revenue (MR) is the ratio of change in revenue to change in
output.

Firms under conditions of perfect competition have no pricing power and,
therefore, face a perfectly horizontal demand curve at the market price. For
firms under conditions of perfect competition, price is identical to marginal
revenue (MR).

Firms under conditions of imperfect competition face a negatively sloped
demand curve and have pricing power. For firms under conditions of imper-
fect competition, marginal revenue (MR) is less than price.

Economic profit equals total revenue (TR) minus total economic cost,
whereas accounting profit equals TR minus total accounting cost.

Economic cost takes into account the total opportunity cost of all factors of
production.

Opportunity cost is the next best alternative forgone in making a decision.

Maximum economic profit requires that (1) marginal revenue (MR) equals
marginal cost (MC) and (2) MC not be falling with output.

The breakeven point occurs when total revenue (TR) equals total cost (TC),
otherwise stated as the output quantity at which average total cost (ATC)
equals price.

Shutdown occurs when a firm is better off not operating than continuing to
operate.

If all fixed costs are sunk costs, then shutdown occurs when the market
price falls below minimum average variable cost. After shutdown, the firm
incurs only fixed costs and loses less money than it would operating at a
price that does not cover variable costs.

In the short run, it may be rational for a firm to continue to operate while
earning negative economic profit if some unavoidable fixed costs are
covered.

Economies of scale is defined as decreasing long-run cost per unit as output
increases. Diseconomies of scale is defined as increasing long-run cost per
unit as output increases.

47



© CFA Institute. For candidate use only. Not for distribution.
48 Learning Module 1 Topics in Demand and Supply Analysis

= Long-run average total cost is the cost of production per unit of output
under conditions in which all inputs are variable.

= Specialization efficiencies and bargaining power in input price can lead to
economies of scale.

= Bureaucratic and communication breakdowns and bottlenecks that raise
input prices can lead to diseconomies of scale.

» The minimum point on the long-run average total cost curve defines the
minimum efficient scale for the firm.
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PRACTICE PROBLEMS

1. If the price elasticity coefficient of the demand curve for paper clips is equal to
-1, demand is:

A. elastic.
B. inelastic.

C. unit elastic.

2. The demand for membership at a local health club is determined by the following
equation:
Offy = 400-5P;,,

where Qf,, is the number of health club members and P,,,, is the price of mem-
bership. If the price of health club membership is $35, the price elasticity of
demand is closest to:

A. -0.778.
B. —0.500.
C. -0.438.

The following information relates to questions
3-6

The market demand function for four-year private universities is given by the
equation

0f. =84 -3.1P, + 0.8+ 0.9P,,

where Q;l, is the number of applicants to private universities per year in thou-
sands, P,, is the average price of private universities (in thousands of USD), I is
the household monthly income (in thousands of USD), and P,,, is the average
price of public (government-supported) universities (in thousands of USD). As-
sume that P, is equal to 38, I is equal to 100, and P,,,, is equal to 18.

3. The price elasticity of demand for private universities is closest to:

A. -3.1.
B. -1.9.
¢ 06.

4. The income elasticity of demand for private universities is closest to:

A. 05.
B. 0.8.

¢ 1.3.
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The cross-price elasticity of demand for private universities with respect to the
price of public universities is closest to:

A. 0.3.
B. 3.1.
¢ 3.9.

If the cross-price elasticity between two goods is negative, the two goods are
classified as:

A. normal.

B. substitutes.

(. complements.

Price elasticity of demand for a good will most likely be greater if:

A. there are no substitutes for the good.

B. consumers consider the good as discretionary.

(. consumers spend a small portion of their budget on the good.
If the income elasticity of demand for a product is —0.6, a:

A. 1% increase in income will result in a 0.6% increase in demand.
B. 1% increase in income will result in a 0.6% decrease in demand.

C. 0.6% increase in income will result in a 1% decrease in demand.

An individual’s demand for onions is given by the following equation:

04 = 3-0.05P,+0.0091—0.16 P,

where QZ is the number of onions demanded, P, is the price per pound of onions,
I'is the household income, and P, is the price per pound of tomatoes.

If the price of onions is $1.25, household income is $2,500, and the price of toma-
toes is $3.75, the cross-price elasticity of demand for onions with respect to the
price of tomatoes is closest to:

A. -1.0597.
B. -0.0242.
C. -0.0081.

Movement along the demand curve for good X occurs due to a change in:

A. income.
B. the price of good X.

C. the price of a substitute for good X.

. A wireless phone manufacturer introduced a next-generation phone that received

a high level of positive publicity. Despite running several high-speed production
assembly lines, the manufacturer is still falling short in meeting demand for the
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12.

13.

14.

15.

phone nine months after introduction. Which of the following statements is the
most plausible explanation for the demand/supply imbalance?

A. The phone price is low relative to the equilibrium price.
B. Competitors introduced next-generation phones at a similar price.

(. Consumer incomes grew faster than the manufacturer anticipated.

In the case of a normal good with a decrease in own price, which of the following
statements is most likely true?

A. Both the substitution and income effects lead to an increase in the quantity
purchased.

B. The substitution effect leads to an increase in the quantity purchased, while
the income effect has no impact.

(. The substitution effect leads to an increase in the quantity purchased, while
the income effect leads to a decrease.

For a Giffen good, the:
A. demand curve is positively sloped.
B. substitution effect overwhelms the income effect.

C. income and substitution effects are in the same direction.

A company plans to hire additional factory employees. In the short run, marginal
returns are most likely to decrease if:

A. the factory is operating at full capacity.
B. the factory is experiencing a labor shortage.

C. workers are required to multitask and share duties.

The production relationship between the number of machine hours and total
product for a company is presented below.

Machine Hours Total Product Average Product

1 3.00

2 4.00

3 14 4.67

4 19 4.75

5 21 4.20

Diminishing marginal returns first occur beyond machine hour:

A. 3.
B. 4.

¢ 5.
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The following information relates to questions
16-17

The manager of a small manufacturing firm gathers the following information
about the firm’s labor utilization and production:

Exhibit 28: Exhibit 1

Labor (L) Total Product (TP)

0
150
320
510
660
800

G s W N = O

16. Refer to the data in Exhibit 2. The number of workers resulting in the highest
level of average product of labor is closest to:

A. 3.
B. 4.
¢ 5.

17. Refer to the data in Exhibit 2. The marginal product of labor demonstrates in-
creasing returns for the firm if the number of workers is closest to but not more
than:

A 2.
B. 3.
C 4
18. Normal profit is best described as:
A. zero economic profit.
B. total revenue minus all explicit costs.

C. the sum of accounting profit plus economic profit.

19. The marketing director for a Swiss specialty equipment manufacturer estimates
the firm can sell 200 units and earn total revenue of CHF500,000. However, if
250 units are sold, revenue will total CHF600,000. The marginal revenue per unit
associated with marketing 250 units instead of 200 units is closest to:

A. CHEF 2,000.
B. CHF 2,400.

(. CHEF 2,500.




© CFA Institute. For candidate use only. Not for distribution.
Practice Problems 53

20. An operator of a ski resort is considering offering price reductions on weekday
ski passes. At the normal price of €50 per day, 300 customers are expected to
buy passes each weekday. At a discounted price of €40 per day 450 customers are
expected to buy passes each weekday. The marginal revenue per customer earned
from offering the discounted price is closest to:

A. €20.
B. €40.
C. €50.

The following information relates to questions
21-23

A firm’s director of operations gathers the following information about the firm’s
cost structure at different levels of output:

Exhibit 29: Exhibit 1

Quantity Total Fixed Cost Total Variable Cost
(Q) (TFC) (TVC)

0 200 0

1 200 100

2 200 150

3 200 200

4 200 240

5 200 320

21. Refer to the data in Exhibit 1. When quantity produced is equal to 4 units, the
average fixed cost (AFC) is closest to:

A. 50.
B. 60.
(. 110.

22. Refer to the data in Exhibit 1. When the firm increases production from 4 to 5
units, the marginal cost (MC) is closest to:

A. 40.
B. 64.
C¢. 8o0.

23. Refer to the data in Exhibit 1. The level of unit production resulting in the lowest
average total cost (ATC) is closest to:

A. 3.
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¢ 5.

24. An agricultural firm operating in a perfectly competitive market supplies wheat
to manufacturers of consumer food products and animal feeds. If the firm were
able to expand its production and unit sales by 10% the most likely result would
be:

A. a 10% increase in total revenue.
B. a 10% increase in average revenue.

C. an increase in total revenue of less than 10%.

25. The marginal revenue per unit sold for a firm doing business under conditions of
perfect competition will most likely be:

A. equal to average revenue.
B. less than average revenue.
(. greater than average revenue.
26. A profit maximum is least likely to occur when:
A. average total cost is minimized.
B. marginal revenue equals marginal cost.

C. the difference between total revenue and total cost is maximized.

27. The short-term breakeven point of production for a firm operating under perfect
competition will most likely occur when:

A. price is equal to average total cost.
B. marginal revenue is equal to marginal cost.

(. marginal revenue is equal to average variable costs.

28. The short-term shutdown point of production for a firm operating under perfect
competition will most likely occur when:

A. price is equal to average total cost.
B. marginal revenue is equal to marginal cost.

(. marginal revenue is equal to average variable costs.

29. Under conditions of perfect competition, a company will break even when mar-
ket price is equal to the minimum point of the:

A. average total cost curve.
B. average variable cost curve.

C. short-run marginal cost curve.

30. A company will shut down production in the short run if total revenue is less
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31.

32.

33.

34.

35.

36.

than total:
A. fixed costs.

B. variable costs.

(. opportunity costs.

A company has total variable costs of $4 million and fixed costs of $3 million.
Based on this information, the company will stay in the market in the long term if
total revenue is at least:

A. $3.0 million.
B. $4.5 million.

C. $7.0 million.

When total revenue is greater than total variable costs but less than total costs, in
the short term a firm will most likely:

A. exit the market.
B. stay in the market.

C. shut down production.

Under conditions of perfect competition, in the long run firms will most likely
earn:

A. normal profits.
B. positive economic profits.

(. negative economic profits.

A firm that increases its quantity produced without any change in per-unit cost is
experiencing:

A. economies of scale.

B. diseconomies of scale.

(. constant returns to scale.

A company is experiencing economies of scale when:

A. cost per unit increases as output increases.

B. it is operating at a point on the LRAC curve where the slope is negative.

C. Itis operating beyond the minimum point on the long-run average total cost
curve.

Diseconomies of scale most likely result from:
A. specialization in the labor force.
B. overlap of business functions and product lines.

(. discounted prices on resources when buying in larger quantities.
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37. A firm is operating beyond minimum efficient scale in a perfectly competitive
industry. To maintain long-term viability the most likely course of action for the
firm is to:

A. operate at the current level of production.
B. increase its level of production to gain economies of scale.

C. decrease its level of production to the minimum point on the long-run aver-
age total cost curve.
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SOLUTIONS

1. Cis correct. When the price elasticity of demand coefficient is —1, demand is said
to be unit elastic, or unitary elastic.

2. A is correct. Inserting the price of $35 into the demand function, quantity de-
manded is calculated as

Of,, = 400 —5(35) = 225

At a price of $35 per health club membership, the elasticity of demand is
Price elasticity of demand = (4 Qf,,/4P,,,) * (Py,/Of.,)

Price elasticity of demand = -5 x (35/225) = -0.778

3. Bis correct. From the demand function:
Solve for Qlf,:

4 Q;fr/d P, ==3.1 (the coefficient in front of own price)
0y, =84-3.1P,. + 0.8 +0.9P,,
=84 —3.1(38) + 0.8(100) + 0.9(18)
=624
AtP, =38,
price elasticity of demand = (A Qgr/zl Ppr) (Ppr/ Qgr)
=(-3.1)(38/62.4)
=-1.9

4. Cis correct. From the demand function:
Solve for Qgr:

4 Qgr/ AI' = 0.8 (coefficient in front of the income variable)
0y =84-3.1P,. + 0.8/ +0.9P,,

=84 —3.1(38) + 0.8(100) + 0.9(18)

=624

At =100,

the income elasticity of demand = (A Qgr/AI ) (I / Ql‘fr)

= (0.8)(100/62.4)

=13

5. A is correct. From the demand function:
d.
Solve for Q.

4 Qgr/zl P, = 0.9 (the coefficient in front of P,,)

Ol =84-3.1P,.+ 0.8+ 0.9P,,
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=84 —3.1(38) + 0.8(100) + 0.9(18)
=62.4
AtP=38,and P,, =18,

the cross-price elasticity of demand = (A QI?,/A Ppu> (Ppu/ Qgr)
=(0.9)(18/62.4)
=0.3

C is correct. With complements, consumption goes up or down together. With a
negative cross-price elasticity, as the price of one good goes up, the demand for
both falls.

B is correct. Price elasticity of demand is likely to be greater for items that are
seen as optional or discretionary.

B is correct. Income elasticity is a measure of how sensitive quantity demanded is
to a change in income. If the income elasticity of demand for the product is —0.6,

whenever income increases by 1%, the quantity demanded of the product at each
price decreases by 0.6%. Consequently, as income rises, consumers will purchase

less of the product.

B is correct. The cross-price elasticity of demand measures the responsiveness of
the demand for onions in response to a change in the price of tomatoes. From the
demand function equation:

04 =3 -0.05P, + 0.009] — 0.16P,
04 =3 -0.05(1.25) + 0.009(2,500) — 0.16(3.75) = 24.8375

At a price of onions of $1.25 and a price of tomatoes of $3.75, the cross-price
elasticity of demand is calculated as follows:

Cross-price elasticity of demand = (4 0414 Pt) x (Pt/ Qg)
Cross-price elasticity of demand = —0.16 x (3.75/24.8375) = —0.0242

B is correct. The demand curve shows quantity demanded as a function of own
price only.

A is correct. The situation described is one of excess demand because, in order
for markets to clear at the given level of quantity supplied, the company would
need to raise prices.

A is correct. In the case of normal goods, the income and substitution effects are
reinforcing, leading to an increase in the amount purchased after a drop in price.

A is correct. The income effect overwhelms the substitution effect such that an
increase in the price of the good results in greater demand for the good, resulting
in a positively sloped demand curve.

A is correct. The law of diminishing returns occurs in the short run when addi-
tional output falls as more and more labor is added to a fixed amount of capital.
When a factory is operating at full capacity, adding additional employees will not
increase production because the physical plant is already 100% employed. More
labor hours will add to costs without adding to output, thus resulting in dimin-
ishing marginal returns.
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15.

A is correct. Diminishing marginal returns occur when the marginal product of a
resource decreases as additional units of that input are employed. Marginal prod-
uct, which is the additional output resulting from using one more unit of input, is
presented below.

Machine Hours Total Product Average Product Marginal Product
1 3.00 3
2 4.00 5
3 14 4.67 6
4 19 4.75 5
5 21 4.20 2

16.

17.

18.

19.

20.

21.

22.

23.

24.

25

26.

The marginal product of the third machine hour is 6 and declines thereafter.
Consequently, diminishing marginal returns are first evident beyond three ma-
chine hours.

A is correct. Three workers produce the highest average product equal to 170. AP
=510/3 = 170.

B is correct. Marginal product is equal to the change in total product divided
by the change in labor. The increase in MP from 2 to 3 workers is 190: MP =
ATP/AL = (510 — 320)/(3 — 2) = 190/1 = 190.

A is correct. Normal profit is the level of accounting profit such that implicit
opportunity costs are just covered; thus, it is equal to a level of accounting profit
such that economic profit is zero.

A is correct. Marginal revenue per unit is defined as the change in total revenue
divided by the change in quantity sold. MR = ATR + AQ. In this case, change

in total revenue equals CHF100,000, and change in total units sold equals 50.
CHF100,000 + 50 = CHF2,000.

A is correct. Marginal revenue per unit is defined as the change in total revenues
divided by the change in quantity sold. MR = ATR + AQ. In this case, change in
total revenue per day equals €3,000 [(450 x €40) — (300 x €50)], and change in
units sold equals 150 (450 — 300). €3,000 + 150 = €20.

A is correct. Average fixed cost is equal to total fixed cost divided by quantity
produced: AFC = TFC/Q = 200/4 = 50.

C is correct. Marginal cost is equal to the change in total cost divided by the
change in quantity produced. MC = ATC/AQ = 80/1 = 80.

Cis correct. Average total cost is equal to total cost divided by quantity pro-
duced. At 5 units produced the average total cost is 104. ATC = TC/Q = 520/5 =
104.

A is correct. In a perfectly competitive market, an increase in supply by a single
firm will not affect price. Therefore, an increase in units sold by the firm will be
matched proportionately by an increase in revenue.

. A is correct. Under perfect competition, a firm is a price taker at any quantity

supplied to the market, and AR = MR = Price.

A is correct. The quantity at which average total cost is minimized does not nec-
essarily correspond to a profit maximum.
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30.

31.

32.

33.
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36.

37.

Topics in Demand and Supply Analysis

A is correct. Under perfect competition, price equals marginal revenue. A firm
breaks even when marginal revenue equals average total cost.

Cis correct. The firm should shut down production when marginal revenue is
less than or equal to average variable cost.

A is correct. A company is said to break even if its total revenue is equal to its
total cost. Under conditions of perfect competition, a company will break even
when market price is equal to the minimum point of the average total cost curve.

B is correct. A company will shut down production in the short run when total
revenue is below total variable costs.

C is correct. A company will stay in the market in the long term if total revenue is
equal to or greater than total cost. Because total costs are $7 million ($4 million
variable costs and $3 million fixed costs), the company will stay in the market in
the long term if total revenue equals at least $7 million.

B is correct. When total revenue is enough to cover variable costs but not total
fixed costs in full, the firm can survive in the short run but would be unable to
maintain financial solvency in the long run.

A is correct. Competition should drive prices down to long-run marginal cost,
resulting in only normal profits being earned.

C is correct. Output increases in the same proportion as input increases occur at
constant returns to scale.

B is correct. Economies of scale occur if, as the firm increases output, cost per
unit of production falls. Graphically, this definition translates into a long-run
average cost curve (LRAC) with a negative slope.

B is correct. As the firm increases output, diseconomies of scale and higher
average total costs can result when there is overlap and duplication of business
functions and product lines.

Cis correct. The firm operating at greater than long-run efficient scale is subject
to diseconomies of scale. It should plan to decrease its level of production.
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LEARNING OUTCOME

Mastery

The candidate should be able to:
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describe characteristics of perfect competition, monopolistic
competition, oligopoly, and pure monopoly

explain relationships between price, marginal revenue, marginal cost,
economic profit, and the elasticity of demand under each market
structure

describe a firm’s supply function under each market structure
describe and determine the optimal price and output for firms under
each market structure

describe pricing strategy under each market structure

explain factors affecting long-run equilibrium under each market
structure

describe the use and limitations of concentration measures in
identifying market structure

identify the type of market structure within which a firm operates

INTRODUCTION AND ANALYSIS OF MARKET
STRUCTURES

[

describe characteristics of perfect competition, monopolistic
competition, oligopoly, and pure monopoly

The purpose of this reading is to build an understanding of the importance of market
structure. As different market structures result in different sets of choices facing a
firm’s decision makers, an understanding of market structure is a powerful tool in
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analyzing issues such as a firm’s pricing of its products and, more broadly, its potential
to increase profitability. In the long run, a firm’s profitability will be determined by
the forces associated with the market structure within which it operates. In a highly
competitive market, long-run profits will be driven down by the forces of competi-
tion. In less competitive markets, large profits are possible even in the long run; in
the short run, any outcome is possible. Therefore, understanding the forces behind
the market structure will aid the financial analyst in determining firms’ short- and
long-term prospects.

Section 2 introduces the analysis of market structures. The section addresses ques-
tions such as: What determines the degree of competition associated with each market
structure? Given the degree of competition associated with each market structure,
what decisions are left to the management team developing corporate strategy? How
does a chosen pricing and output strategy evolve into specific decisions that affect
the profitability of the firm? The answers to these questions are related to the forces
of the market structure within which the firm operates.

Sections 3, 4, 5, and 6 analyze demand, supply, optimal price and output, and fac-
tors affecting long-run equilibrium for perfect competition, monopolistic competition,
oligopoly, and pure monopoly, respectively.

Section 7 reviews techniques for identifying the various forms of market struc-
ture. For example, there are accepted measures of market concentration that are used
by regulators of financial institutions to judge whether or not a planned merger or
acquisition will harm the competitive nature of regional banking markets. Financial
analysts should be able to identify the type of market structure a firm is operating
within. Each different structure implies a different long-run sustainability of profits.
A summary and practice problems conclude the reading.

Analysis of Market Structures

Traditionally, economists classify a market into one of four structures: perfect com-
petition, monopolistic competition, oligopoly, and monopoly. Section 2.1 explains
that four-way classification in more detail. Section 2.2 completes the introduction by
providing and explaining the major points to evaluate in determining the structure
to which a market belongs.

Economists’ Four Types of Structure

Economists define a market as a group of buyers and sellers that are aware of each
other and can agree on a price for the exchange of goods and services. While the
internet has extended a number of markets worldwide, certain markets are limited
by geographic boundaries. For example, the internet search engine Google operates
in a worldwide market. In contrast, the market for premixed cement is limited to the
area within which a truck can deliver the mushy mix from the plant to a construction
site before the compound becomes useless. Thomas L. Friedman’s international best
seller The World Is Flat! challenges the concept of the geographic limitations of the
market. If the service being provided by the seller can be digitized, its market expands
worldwide. For example, a technician can scan your injury in a clinic in Switzerland.
That radiographic image can be digitized and sent to a radiologist in India to be read.
As a customer (i.e., patient), you may never know that part of the medical service
provided to you was the result of a worldwide market.

Some markets are highly concentrated, with the majority of total sales coming
from a small number of firms. For example, in the market for internet search, three
firms controlled 98.9 percent of the US market (Google 63.5 percent, Microsoft 24

1 Friedman (2006).



© CFA Institute. For candidate use only. Not for distribution.

Introduction and Analysis of Market Structures

percent, and Oath (formerly Yahoo) 11.4 percent) as of January 2018.2 Other markets
are very fragmented, such as automobile repairs, where small independent shops often
dominate and large chains may or may not exist. New products can lead to market
concentration: It is estimated that the Apple iPod had a world market share of over
70 percent among MP3 players in 2009.

THE IMPORTANCE OF MARKET STRUCTURE

Consider the evolution of television broadcasting. As the market environment for tele-
vision broadcasting evolved, the market structure changed, resulting in a new set of
challenges and choices. In the early days, there was only one choice: the “free” analog
channels that were broadcast over the airwaves. In most countries, there was only one
channel, owned and run by the government. In the United States, some of the more
populated markets were able to receive more channels because local channels were set
up to cover a market with more potential viewers. By the 1970s, new technologies made
it possible to broadcast by way of cable connectivity and the choices offered to consum-
ers began to expand rapidly. Cable television challenged the “free” broadcast channels
by offering more choice and a better-quality picture. The innovation was expensive
for consumers and profitable for the cable companies. By the 1990s, a new alternative
began to challenge the existing broadcast and cable systems: satellite television. Satellite
providers offered a further expanded set of choices, albeit at a higher price than the free
broadcast and cable alternatives. In the early 2000s, satellite television providers lowered
their pricing to compete directly with the cable providers.

Today, cable program providers, satellite television providers, and terrestrial digital
broadcasters that offer premium and pay-per-view channels compete for customers who
are increasingly finding content on the internet and on their mobile devices. Companies
like Netflix, Apple, and Amazon offered alternative ways for consumers to access con-
tent. By 2018, these companies had moved beyond the repackaging of existing shows
to developing their own content, mirroring the evolution of cable channels such as HBO
and ESPN a decade earlier.

This is a simple illustration of the importance of market structure. As the market for
television broadcasting became increasingly competitive, managers have had to make
decisions regarding product packaging, pricing, advertising, and marketing in order to
survive in the changing environment. In addition, mergers and acquisitions as a response
to these competitive pressures have changed the essential structure of the industry.

Market structure can be broken down into four distinct categories: perfect com-
petition, monopolistic competition, oligopoly, and monopoly.

We start with the most competitive environment, perfect competition. Unlike
some economic concepts, perfect competition is not merely an ideal based on assump-
tions. Perfect competition is a reality—for example, in several commodities markets,
where sellers and buyers have a strictly homogeneous product and no single producer
is large enough to influence market prices. Perfect competition’s characteristics are
well recognized and its long-run outcome unavoidable. Profits under the conditions of
perfect competition are driven to the required rate of return paid by the entrepreneur
to borrow capital from investors (so-called normal profit or rental cost of capital). This
does not mean that all perfectly competitive industries are doomed to extinction by
a lack of profits. On the contrary, millions of businesses that do very well are living
under the pressures of perfect competition.

Monopolistic competition is also highly competitive; however, it is considered
a form of imperfect competition. Two economists, Edward H. Chamberlin (US) and
Joan Robinson (UK), identified this hybrid market and came up with the term because
there are not only strong elements of competition in this market structure but also
some monopoly-like conditions. The competitive characteristic is a notably large

2 Source: www.statista.com/statistics/267161/market-share-of-search-engines-in-the-united-states/.
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number of firms, while the monopoly aspect is the result of product differentiation.
That is, if the seller can convince consumers that its product is uniquely different from
other, similar products, then the seller can exercise some degree of pricing power
over the market. A good example is the brand loyalty associated with soft drinks
such as Coca-Cola. Many of Coca-Cola’s customers believe that their beverages are
truly different from and better than all other soft drinks. The same is true for fashion
creations and cosmetics.

The oligopoly market structure is based on a relatively small number of firms
supplying the market. The small number of firms in the market means that each firm
must consider what retaliatory strategies the other firms will pursue when prices and
production levels change. Consider the pricing behavior of commercial airline com-
panies. Pricing strategies and route scheduling are based on the expected reaction of
the other carriers in similar markets. For any given route—say, from Paris, France, to
Chennai, India—only a few carriers are in competition. If one of the carriers changes
its pricing package, others will likely retaliate. Understanding the market structure of
oligopoly markets can help in identifying a logical pattern of strategic price changes
for the competing firms.

Finally, the least competitive market structure is monopoly. In pure monopoly
markets, there are no other good substitutes for the given product or service. There is
a single seller, which, if allowed to operate without constraint, exercises considerable
power over pricing and output decisions. In most market-based economies around the
globe, pure monopolies are regulated by a governmental authority. The most common
example of a regulated monopoly is the local electrical power provider. In most cases,
the monopoly power provider is allowed to earn a normal return on its investment
and prices are set by the regulatory authority to allow that return.

Factors That Determine Market Structure

Five factors determine market structure:

The number and relative size of firms supplying the product;

.

The degree of product differentiation;
The power of the seller over pricing decisions;

The relative strength of the barriers to market entry and exit; and

vi B W NN =
. . . .

The degree of non-price competition.

The number and relative size of firms in a market influence market structure. If
there are many firms, the degree of competition increases. With fewer firms supplying
a good or service, consumers are limited in their market choices. One extreme case
is the monopoly market structure, with only one firm supplying a unique good or
service. Another extreme is perfect competition, with many firms supplying a similar
product. Finally, an example of relative size is the automobile industry, in which a
small number of large international producers (e.g., Volkswagen and Toyota) are the
leaders in the global market, and a number of small companies either have market
power because they are niche players (e.g., Ferrari or McLaren) or have little market
power because of their narrow range of models or limited geographical presence (e.g.,
Mazda or Fiat-Chrysler).

In the case of monopolistic competition, there are many firms providing products
to the market, as with perfect competition. However, one firm’s product is differenti-
ated in some way that makes it appear better than similar products from other firms.
If a firm is successful in differentiating its product, the differentiation will provide
pricing leverage. The more dissimilar the product appears, the more the market will
resemble the monopoly market structure. A firm can differentiate its product through
aggressive advertising campaigns; frequent styling changes; the linking of its product
with other, complementary products; or a host of other methods.
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When the market dictates the price based on aggregate supply and demand con-
ditions, the individual firm has no control over pricing. The typical hog farmer in
Nebraska and the milk producer in Bavaria are price takers. That is, they must accept
whatever price the market dictates. This is the case under the market structure of
perfect competition. In the case of monopolistic competition, the success of product
differentiation determines the degree with which the firm can influence price. In the
case of oligopoly, there are so few firms in the market that price control becomes
possible. However, the small number of firms in an oligopoly market invites complex
pricing strategies. Collusion, price leadership by dominant firms, and other pricing
strategies can result.

The degree to which one market structure can evolve into another and the dif-
ference between potential short-run outcomes and long-run equilibrium conditions
depend on the strength of the barriers to entry and the possibility that firms fail to
recoup their original costs or lose money for an extended period of time and are
therefore forced to exit the market. Barriers to entry can result from very large cap-
ital investment requirements, as in the case of petroleum refining. Barriers may also
result from patents, as in the case of some electronic products and drug formulas.
Another entry consideration is the possibility of high exit costs. For example, plants
that are specific to a special line of products, such as aluminum smelting plants, are
non-redeployable, and exit costs would be high without a liquid market for the firm’s
assets. High exit costs deter entry and are therefore also considered barriers to entry.
In the case of farming, the barriers to entry are low. Production of corn, soybeans,
wheat, tomatoes, and other produce is an easy process to replicate; therefore, those
are highly competitive markets.

Non-price competition dominates those market structures where product differen-
tiation is critical. Therefore, monopolistic competition relies on competitive strategies
that may not include pricing changes. An example of non-price competition is product
differentiation through marketing. In other circumstances, non-price competition may
occur because the few firms in the market feel dependent on each other. Each firm
fears retaliatory price changes that would reduce total revenue for all of the firms in
the market. Because oligopoly industries have so few firms, each firm feels dependent
on the pricing strategies of the others. Therefore, non-price competition becomes a
dominant strategy.

Exhibit 1: Characteristics of Market Structure

Number of Degree of Product Barriers to Pricing Power  Non-price
Market Structure Sellers Differentiation Entry of Firm Competition
Perfect competition Many Homogeneous/ Very Low None None
Standardized
Monopolistic competition Many Differentiated Low Some Advertising
and Product
Differentiation
Oligopoly Few Homogeneous/ High Some or Advertising
Standardized Considerable and Product
Differentiation
Monopoly One Unique Product Very High Considerable Advertising

From the perspective of the owners of the firm, the most desirable market structure
is that with the most control over price, because this control can lead to large profits.
Monopoly and oligopoly markets offer the greatest potential control over price; monop-
olistic competition offers less control. Firms operating under perfectly competitive
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market conditions have no control over price. From the consumers’ perspective, the
most desirable market structure is that with the greatest degree of competition because
prices are generally lower. Thus, consumers would prefer as many goods and services
as possible to be offered in competitive markets.

As often happens in economics, there is a trade-off. While perfect competition
gives the largest quantity of a good at the lowest price, other market forms may spur
more innovation. Specifically, there may be high costs in researching a new product,
and firms will incur such costs only if they expect to earn an attractive return on
their research investment. This is the case often made for medical innovations, for
example—the cost of clinical trials and experiments to create new medicines would
bankrupt perfectly competitive firms but may be acceptable in an oligopoly market
structure. Therefore, consumers can benefit from less-than-perfectly-competitive
markets.

PORTER’S FIVE FORCES AND MARKET STRUCTURE

A financial analyst aiming to establish market conditions and consequent profitability of
incumbent firms should start with the questions framed by Exhibit 1: How many sellers
are there? Is the product differentiated? and so on. Moreover, in the case of monopolies
and quasi monopolies, the analyst should evaluate the legislative and regulatory frame-
work: Can the company set prices freely, or are there governmental controls? Finally, the
analyst should consider the threat of competition from potential entrants.

This analysis is often summarized by students of corporate strategy as “Porter’s five
forces,” named after Harvard Business School professor Michael E. Porter. His book,
Competitive Strategy, presented a systematic analysis of the practice of market strategy.
Porter (2008) identified the five forces as:

= Threat of entry;

= Power of suppliers;

= Power of buyers (customers);

= Threat of substitutes; and

= Rivalry among existing competitors.

It is easy to note the parallels between four of these five forces and the columns in Exhibit
1. The only “orphan” is the power of suppliers, which is not at the core of the theoretical
economic analysis of competition, but which has substantial weight in the practical
analysis of competition and profitability.

Some stock analysts (e.g., Dorsey 2004) use the term “economic moat” to suggest that
there are factors protecting the profitability of a firm that are similar to the moats (ditches
full of water) that were used to protect some medieval castles. A deep moat means
that there is little or no threat of entry by invaders, i.e. competitors. It also means that
customers are locked in because of high switching costs.
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PERFECT COMPETITION

] describe characteristics of perfect competition, monopolistic
competition, oligopoly, and pure monopoly

] explain relationships between price, marginal revenue, marginal cost,
economic profit, and the elasticity of demand under each market
structure

Perfect competition is characterized by the five conditions presented in Exhibit 1, above:

There are a large number of potential buyers and sellers.

The products offered by the sellers are virtually identical.

B

There are few or easily surmountable barriers to entry and exit.

Sellers have no market-pricing power.

Vi B W N =
. . . .

Non-price competition is absent.

While few markets achieve the distinction of being perfectly competitive, it is useful
to establish the outcome associated with this market structure as a benchmark against
which other market structures can be compared. The most typical example of perfect
competition is found in certain aspects of the agriculture industry, such as the large
number of farmers growing corn for animal feed. Corn is a primary source of food for
pork, beef, and poultry production. A bushel of corn from Farmer Brown is virtually
identical to a bushel of corn from Farmer Lopez. If a hog farmer needs corn to feed
his hogs, it does not matter whether the corn comes from Farmer Brown or Farmer
Lopez. Furthermore, the aggregate corn market is well defined, with active futures and
spot markets. Information about the corn market is easy and inexpensive to access,
and there is no way to differentiate the product, such as by advertising. Agribusiness
is capital intensive, but where arable land is relatively abundant and water is available,
the barriers to entry (e.g., capital and expertise) for corn production are relatively low.

Demand Analysis in Perfectly Competitive Markets

The price of a homogeneous product sold in a competitive market is determined by the
demand and supply in that market. Economists usually represent demand and supply
in a market through demand and supply curves in a two-axis plane, where quantity
and price are shown on the x-axis and y-axis, respectively. Economists believe that
demand functions have negative slopes, as shown in Exhibit 2. That is, at high prices,
less is demanded. For normal goods and services, as the price declines, the quantity
demanded increases. This concept is based on two effects: the income effect and the
substitution effect. The income effect results from the increased purchasing power
the consumer has when prices fall. With lower prices, the consumer can afford to
purchase more of the product. The substitution effect comes from the increasing
attractiveness of the lower-priced product. If soybean prices are unchanged and corn
prices decrease, hog farmers will substitute corn for soybeans as feed for their animals.
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Exhibit 2: Market Demand in Perfect Competition

Price

Demand

Quantity

Assume the demand for this product can be specified as
Op=50-2P

where Qp, is the quantity of demand and P is the product’s price. This demand function
can be rearranged in terms of price:

P=25-050,

In this form, total revenue (TR) is equal to price times quantity, or P x Qp. Thus,
TR = PQp = 250, 0.50%

Average revenue (AR) can be found by dividing TR by Qp,. Therefore,
AR = TR/Qp = (250p-0.503) /0p = 25-0.50)

Note that the AR function is identical to the market demand function. The assumption
here is that the relationship between price and quantity demanded is linear. Clearly,
that may not be the case in the real market. Another simplifying assumption made
is that the price of the product is the only determinant of demand. Again, that is not
likely in the real market. For example, economic theory suggests that consumer income
is another important factor in determining demand. The prices of related goods and
services, such as substitutes and complements, are also considered factors affecting
demand for a specific product.

Marginal revenue (MR) is the change in total revenue per extra increment sold
when the quantity sold changes by a small increment, AQp, Substituting (Qp +AQp)
into the total revenue (TR) equation, marginal revenue can be expressed as:

MR — 4TR _ [25(0p+40p) ~05(0p+20p40p +40p)] - [250p = 050
40, 40p

_ 2540p—0pA4Qp—0.540p
- 5o = 25-0,-0.540),

For example, suppose Qp = 5 and AQp = 1, then total revenue increases from
112.50 [= 25(5) — 0.5 (52)] to 132 [= 25(6) — 0.5(6%)], and marginal revenue is 19.5 =
(132 — 112.5)/1. Note that marginal revenue is equal to (25 — Qp — 0.5A Qp). Now
suppose that AQp is much smaller, for example AQp = 0.1. In this case, total reve-
nue increases to 114.495 [= 25(5.1) — 0.5(5.1%)], and marginal revenue is 1.995/0.1
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= 19.95. It is straightforward to confirm that as A Qp, gets smaller marginal revenue
gets closer to 20 = 25 — Qp. So, for very small changes in the quantity sold we can
write marginal revenue as>

MR =25 -0,

Although we have introduced the concept of marginal revenue in the context of the
demand curve for the market as a whole, its usefulness derives from its role in the out-
put and pricing decisions of individual firms. As we will see, marginal revenue and an
analogous concept, marginal cost, are critical in determining firms’ profit-maximizing
strategies.

ELASTICITY OF DEMAND

] describe characteristics of perfect competition, monopolistic
competition, oligopoly, and pure monopoly

] explain relationships between price, marginal revenue, marginal cost,
economic profit, and the elasticity of demand under each market
structure

Consumers respond differently to changes in the price of different kinds of products
and services. The quantity demanded for some products is very price sensitive, while
for other products, price changes result in little change in the quantity demanded.
Economists refer to the relationship between changes in price and changes in the
quantity demanded as the price elasticity of demand. Therefore, the demand for the
former group of products—those that are very price sensitive—is said to have high
price elasticity, whereas the demand for the latter group is said to have low price elas-
ticity. Understanding the sensitivity of demand changes to changes in price is critical
to understanding market structures.

Price elasticity of demand measures the percentage change in the quantity
demanded given a percentage change in the price of a given product. Because the
relationship of demand to price is negative, the price elasticity of demand would be
negative. Many economists, however, present the price elasticity as an absolute value,
so that price elasticity has a positive sign. We will follow that convention. Higher price
elasticity indicates that consumers are very responsive to changes in price. Lower val-
ues for price elasticity imply that consumers are not very responsive to price changes.
Price elasticity can be measured with the following relationship:

ep = —(% change in QOp) + (% change in P)

where ¢p is price elasticity of demand, Qp, is the quantity demanded, and P is the
product’s price.

Price elasticity of demand falls into three categories. When demand is very
responsive to price change, it is identified as elastic. When demand is not responsive
to price change, it is identified as inelastic. When the percentage change in quantity
demanded is exactly the same as the percentage change in price, the demand is called
unitary elastic.

ep>1 Demand is elastic

3 Readers who are familiar with calculus will recognize this as the derivative of total revenue with respect
to the quantity sold.
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ep =1 Demand is unitary elastic

ep <1 Demand is inelastic

Price elasticity of demand depends on several factors. Price elasticity will be higher
if there are many close substitutes for the product. If a product has many good alter-
natives, consumers will be more sensitive to price changes. For example, carbonated
beverages (“soft drinks”) have many close substitutes. It takes strong brand loyalty
to keep customer demand high in the soft drink market when one brand’s price is
strategically lowered; the price elasticity of demand for Coca-Cola has been estimated
to be 3.8. For products with numerous close substitutes, demand is highly elastic. For
products with few close substitutes, demand is lower in price elasticity and would be
considered price inelastic. The demand for first-class airline tickets is often seen as
inelastic because only very wealthy people are expected to buy them; the demand for
economy-class tickets is elastic because the typical consumer for this product is more
budget-conscious. Consumers do not consider economy-class airline tickets a close
substitute for first-class accommodations, particularly on long flights.

The airline ticket example introduces another determinant of price elasticity of
demand. The greater the share of the consumer’s budget spent on the item, the higher the
price elasticity of demand. Expensive items, such as durable goods (e.g., refrigerators
and televisions), tend to have higher elasticity measures, while less expensive items,
such as potatoes and salt, have lower elasticity values. Consumers will not change
their normal salt consumption if the price of salt decreases by 10 percent. Instead,
they will buy their next package of salt when they run out, with very little regard to
the price change.

The airline ticket also makes a good example for the final factor determining price
elasticity. Price elasticity of demand also depends on the length of time within which
the demand schedule is being considered. Holiday airline travel is highly price elastic.
Consumers shop vigorously for vacation flights because they have time to plan their
holiday. Business airline travelers typically have less flexibility in determining their
schedules. If your business requires a face-to-face meeting with a client, then the price
of the ticket is somewhat irrelevant. If gasoline prices increase, there is very little you
can do in the short run but pay the higher price. However, evidence of commuter
choices indicates that many use alternative transportation methods after the gasoline
price spikes. In the long run, higher gasoline prices will lead consumers to change
their modes of transportation, trading in less efficient vehicles for automobiles with
higher gas mileage or public transit options where available.

There are two extreme cases of price elasticity of demand. One extreme is the
horizontal demand schedule. This term implies that at a given price, the response
in the quantity demanded is infinite. This is the demand schedule faced by a perfectly
competitive firm because it is a price taker, as in the case of a corn farmer. If the corn
farmer tried to charge a higher price than the market price, nobody would buy her
product. On the other hand, the farmer has no incentive to sell at a lower price because
she can sell all she can produce at the market price. In a perfectly competitive market
the quantity supplied by an individual firm has a negligible effect on the market price.
In the case of perfect price elasticity, the measure is gp = co.

The other extreme is the vertical demand schedule. The vertical demand schedule
implies that some fixed quantity is demanded, regardless of price. An example of such
demand is the diabetic consumer with the need for a certain amount of insulin. If the
price of insulin goes up, the patient will not consume less of it. The amount desired is
set by the patient’s medical condition. The measure for perfect price inelasticity is ep = 0.

The nature of the elasticity calculation and consumer behavior in the marketplace
imply that for virtually any product (excluding cases of perfect elasticity and perfect
inelasticity), demand is more elastic at higher prices and less elastic (more inelastic)
at lower prices. For example, at current low prices, the demand for table salt is very
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inelastic. However, if table salt increased in price to hundreds of dollars per ounce,
consumers would become more responsive to its price changes. Exhibit 3 reports
several empirical estimates of price elasticity of demand.

Exhibit 3: Empirical Price Elasticities

Price Elasticity of Market
Commodity (Good/Service) Demand

Alcoholic beverages consumed at home

Beer 0.84

Wine 0.55

Liquor 0.50
Coffee

Regular 0.16

Instant 0.36
Credit charges on bank cards 2.44
Furniture 3.04
Glassware/china 1.20
International air transportation United States/Europe 1.20
Shoes 0.73
Soybean meal 1.65
Tomatoes 2.22

Note: Various sources, as noted in McGuigan, Moyer, and Harris (2008), p. 95. These are the elasticities
with respect to the product’s own price; by convention, they are shown here as positive numbers.

OTHER FACTORS AFFECTING DEMAND

] describe characteristics of perfect competition, monopolistic
competition, oligopoly, and pure monopoly

] explain relationships between price, marginal revenue, marginal cost,
economic profit, and the elasticity of demand under each market
structure

There are two other important forces that influence shifts in consumer demand. One
influential factor is consumer income and the other is the price of a related product.
For normal goods, as consumer income increases, the demand increases. The degree to
which consumers respond to higher incomes by increasing their demand for goods and
services is referred to as income elasticity of demand. Income elasticity of demand
measures the responsiveness of demand to changes in income. The calculation is
similar to that of price elasticity, with the percentage change in income replacing the
percentage change in price. Note the new calculation below:

ey = (% change in Qp) + (% change in )

n
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where ey is income elasticity of demand, Qp is the quantity demanded, and Y'is con-
sumer income. For normal goods, the measure &y will be a positive value. That is, as
consumers’ income rises, more of the product is demanded. For products that are
considered luxury items, the measure of income elasticity will be greater than one.
There are other goods and services that are considered inferior products. For inferior
products, as consumer income rises, less of the product is demanded. Inferior prod-
ucts will have negative values for income elasticity. For example, a person on a small
income may watch television shows, but if this person had more income, she would
prefer going to live concerts and theater performances; in this example, television
shows would be the inferior good.

As a technical issue, the difference between price elasticity of demand and income
elasticity of demand is that the demand adjustment for price elasticity represents
a movement along the demand schedule because the demand schedule represents
combinations of price and quantity. The demand adjustment for income elasticity
represents a shift in the demand curve because with a higher income one can afford
to purchase more of the good at any price. For a normal good, an increase in income
would shift the demand schedule out to the right, away from the origin of the graph,
and a decrease in income would shift the demand curve to the left, toward the origin.

The final factor influencing demand for a product is the change in price of a related
product, such as a strong substitute or a complementary product. If a close competitor
in the beverage market lowers its price, consumers will substitute that product for your
product. Thus, your product’s demand curve will shift to the left, toward the origin
of the graph. Cross-price elasticity of demand is the responsiveness of the demand
for product A that is associated with the change in price of product B:

ey = (% change in Opy) + (% change in Pg)

where ey is cross-price elasticity of demand, Qp, is the quantity demanded of
product A, and Py is the price of product B.

When the cross-price elasticity of demand between two products is positive, the
two products are considered to be substitutes. For example, you may expect to have
positive cross-price elasticity between honey and sugar. If the measure of cross-price
elasticity is negative, the two products are referred to as complements of each other.
For example, if the price of DVDs goes up, you would expect consumers to buy fewer
DVD players. In this case, the cross-price elasticity of demand would have a negative
value.

Reviewing cross-price elasticity values provides a simple test for the degree of
competition in the market. The more numerous and the closer the substitutes for a
product, the lower the pricing power of firms selling in that market; the fewer the
substitutes for a product, the greater the pricing power. One interesting application was
a US Supreme Court case involving the production and sale of cellophane by DuPont.*
The court noted that the relevant product market for DuPont’s cellophane was the
broader flexible packaging materials market. The Supreme Court found the cross-price
elasticity of demand between cellophane and other flexible packaging materials to be
sufficiently high and exonerated DuPont from a charge of monopolizing the market.

Because price elasticity of demand relates changes in price to changes in the
quantity demanded, there must be a logical relationship between marginal revenue
and price elasticity. Recall that marginal revenue equals the change in total revenue
given a change in output or sales. An increase in total revenue results from a decrease
in price that results in an increase in sales. In order for the increase in the quantity
demanded to be sufficient to offset the decline in price, the percentage change in
quantity demanded must be greater than the percentage decrease in price. The rela-
tionship between TR and price elasticity is as follows:

4 US v. DuPont, 351 US 377 (1956), as noted in McGuigan, Moyer, and Harris (2008).
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ep > 1 Demand is elasticfP — TR|and|P — TR1
ep = 1 Demand is unitary elastic {P — no change in TR
0 < ¢p < 1 Demand is inelasticfP — TRfand|P — TR|

Total revenue is maximized when marginal revenue is zero. The logic is that as long
as marginal revenue is positive (i.e., each additional unit sold contributes to additional
total revenue), total revenue will continue to increase. Only when marginal revenue
becomes negative will total revenue begin to decline. Therefore, the percentage
decrease in price is greater than the percentage increase in quantity demanded. The
relationship between marginal revenue (MR) and price elasticity can be expressed as

MR = P[1 — (1/ep)]

An understanding of price elasticity of demand is an important strategic tool. It would
be very useful to know in advance what would happen to your firm’s total revenue if
you increased the product’s price. If you are operating in the inelastic portion of the
demand curve, increasing the price of the product will increase total revenue. On the
other hand, if you are operating in the elastic portion of the product’s demand curve,
increasing the price will decrease total revenue.

Decision makers can also use the relationship between marginal revenue and
price elasticity of demand in other ways. For example, suppose you are a farmer
considering planting soybeans or some other feed crop, such as corn. From Exhibit
3, we know that soybean meal’s price elasticity of demand has been estimated to be
1.65. We also know that the current (May 2018) soybean meal price is $465.00 per
metric ton.” Therefore, by solving the equation above, we find that the expected mar-
ginal revenue per metric ton of soybean meal is $183.16. Soybeans may prove to be
a profitable crop for the farmer. Just a few years earlier, in May of 2014, the price of a
metric ton of soybean meal was $578.75. Given the crop’s price elasticity of demand,
the estimated marginal revenue per metric ton was then $227.97. The higher price
translates into higher marginal revenue and might have induced the farmer to plant
even more soybeans rather than another feed crop instead.

How do business decision makers decide what level of output to bring to the
market? To answer that question, the firm must understand its cost of resources,
its production relations, and its supply function. Once the supply function is well
defined and understood, it is combined with the demand analysis to determine the
profit-maximizing levels of output.

CONSUMER SURPLUS: VALUE MINUS EXPENDITURE

] describe characteristics of perfect competition, monopolistic
competition, oligopoly, and pure monopoly

] explain relationships between price, marginal revenue, marginal cost,
economic profit, and the elasticity of demand under each market
structure

To this point, we have discussed the fundamentals of supply and demand curves and
explained a simple model of how a market can be expected to arrive at an equilibrium
combination of price and quantity. While it is certainly necessary for the analyst to
understand the basic workings of the market model, it is also crucial to have a sense

5 Source: World-Bank Commodity Market Report 2018.
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of why we might care about the nature of the equilibrium. In this section we review
the concept of consumer surplus, which is helpful in understanding and evaluating
business pricing strategies. Consumer surplus is defined as the difference between
the value that a consumer places on the units purchased and the amount of money
that was required to pay for them. It is a measure of the value gained by the buyer
from the transaction.

To get an intuitive feel for the concept of consumer surplus, consider the last thing
you purchased. Whatever it was, think of how much you paid for it. Now contrast that
price with the maximum amount you would have been willing to pay rather than go
without the item altogether. If those two numbers are different, we say you received
some consumer surplus from your purchase. You got a “bargain” because you would
have been willing to pay more than you had to pay.

Earlier, we referred to the law of demand, which says that as price falls, consumers
are willing to buy more of the good. This observation translates into a negatively sloped
demand curve. Alternatively, we could say that the highest price that consumers are
willing to pay for an additional unit declines as they consume more and more of a good.
In this way, we can interpret their willingness to pay as a measure of how much they
value each additional unit of the good. This is a very important point: To purchase a
unit of some good, consumers must give up something else they value. So, the price
they are willing to pay for an additional unit of a good is a measure of how much
they value that unit, in terms of the other goods they must sacrifice to consume it.

If demand curves are negatively sloped, it must be because the value of each addi-
tional unit of the good falls as more of the good is consumed. We shall explore this
concept further below, but for now, it is enough to recognize that the demand curve
can therefore be considered a marginal value curve, because it shows the highest
price consumers would be willing to pay for each additional unit. In effect, the demand
curve is the willingness of consumers to pay for each additional unit.

This interpretation of the demand curve allows us to measure the total value of
consuming any given quantity of a good: It is the sum of all the marginal values of each
unit consumed, up to and including the last unit. Graphically, this measure translates
into the area under the consumer’s demand curve, up to and including the last unit
consumed, as shown in Exhibit 4, where the consumer is choosing to buy Q; units of
the good at a price of P;. The marginal value of the Q,™ unit is clearly P, because that
is the highest price the consumer is willing to pay for that unit. Importantly, however,
the marginal value of each unit up to the Q, is greater than P,.

Exhibit 4: Consumer Surplus
Price

Consumer Surplus (the
area of the shaded triangle)

Demand Curve (also the
&« marginal value curve)

Quantity
G

Note: Consumer surplus is the area beneath
the demand curve and above the price paid.
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Because the consumer would have been willing to pay more for each of those units
than she paid (P;), we can say she received more value than the cost to her of buying
them. This extra value is the buyer’s consumer surplus. The total value of quantity
Q to the buyer is the area of the vertically crosshatched trapezoid in Exhibit 4. The
total expenditure is only the area of the rectangle with height P; and base Q; (bottom
section). The total consumer surplus received from buying Q; units at a level price of
P; per unit is the difference between the area under the demand curve and the area
of the rectangle P; x Q. The resulting area is shown as the lightly shaded triangle
(upper section).

EXAMPLE 1

Consumer Surplus

1. A market demand function is given by the equation Qp = 180 — 2P. Find the
value of consumer surplus if price is equal to 65.
Solution:

First, input 65 into the demand function to find the quantity demanded at
that price: Qp = 180 — 2(65) = 50. Then, to make drawing the demand curve
easier, invert the demand function by solving for P in terms of Qp: P = 90 —
0.5Qp. Note that the price intercept is 90 and the quantity intercept is 180.
Draw the demand curve:

Price

90

65

w)

Quantity

50 180

Find the area of the triangle above the price of 65 and below the demand
curve, up to quantity 50: Area = % (Base)(Height) = % (50)(25) = 625.
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SUPPLY ANALYSIS, OPTIMAL PRICE, AND OUTPUT IN
PERFECTLY COMPETITIVE MARKETS

] explain relationships between price, marginal revenue, marginal cost,
economic profit, and the elasticity of demand under each market
structure

] describe a firm’s supply function under each market structure

] describe and determine the optimal price and output for firms under
each market structure

] describe pricing strategy under each market structure

Consider two corn farmers, Mr. Brown and Ms. Lopez. They both have land available
to them to grow corn and can sell at one price, say 3 currency units per kilogram. They
will try to produce as much corn as is profitable at that price. If the price is driven up
to 5 currency units per kilogram by new consumers entering the market—say, ethanol
producers—Mr. Brown and Ms. Lopez will try to produce more corn. To increase
their output levels, they may have to use less productive land, increase irrigation, use
more fertilizer, or all three. Their production costs will likely increase. They will both
still try to produce as much corn as possible to profit at the new, higher price of 5
currency units per kilogram. Exhibit 5 illustrates this example. Note that the supply
functions for the individual firms have positive slopes. Thus, as prices increase, the
firms supply greater quantities of the product.

Exhibit 5: Firm and Market Supply in Perfect Competition

Panel A. Brown Panel B. Lopez Panel C. Industry

p P P

5 7 Q 4 5 Q 255;>5Q

Notice that the market supply curve is the sum of the supply curves of the individual
firms—Brown, Lopez, and others—that make up the market. Assume that the supply
function for the market can be expressed as a linear relationship, as follows:

QS: 10+5P, OI'P:—2+0.2Q5,

where Qg is the quantity supplied and P is the price of the product.

Before we analyze the optimal supply level for the firm, we need to point out that
economic costs and profits differ from accounting costs and profits in a significant
way. Economic costs include all the remuneration needed to keep the productive
resource in its current employment or to acquire the resource for productive use.
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To evaluate the remuneration needed to keep the resource in its current use and
attract new resources for productive use, economists refer to the resource’s oppor-
tunity cost. Opportunity cost is measured by determining the resource’s next best
opportunity. If a corn farmer could be employed in an alternative position in the labor
market with an income of 50,000, then the opportunity cost of the farmer’s labor is
50,000. Similarly, the farmer’s land and capital could be leased to another farmer or
sold and reinvested in another type of business. The return foregone by not doing so
is an opportunity cost. In economic terms, total cost includes the full normal market
return on all the resources utilized in the business. Economic profit is the difference
between TR and total cost (TC). Economic profit differs from accounting profit because
accounting profit does not include opportunity cost. Accounting profit includes only
explicit payments to outside providers of resources (e.g. workers, vendors, lenders)
and depreciation based on the historic cost of physical capital.

Optimal Price and Output in Perfectly Competitive Markets

Carrying forward our examples from Sections 3.1 and 3.2, we can now combine the
market supply and demand functions to solve for the equilibrium price and quantity,
where Q* represents the equilibrium level of both supply and demand.

P=25-050,=-2+020¢=P
25-0.50, = —2+0.2Q0s

27 =0.70"

0" = 38.57

According to the market demand curve, the equilibrium price is
P=25-0.50*=25-0.5(38.57)=25-19.29 = 5.71.

With many firms in the market and total output in the market of almost 39 units of
the product, the effective market price would be 5.71. This result becomes the demand
function for each perfectly competitive firm. Even if a few individual producers could
expand production, there would not be a noticeable change in the market equilibrium
price. In fact, if any one firm could change the equilibrium market price, the market
would not be in perfect competition. Therefore, the demand curve that each perfectly
competitive firm faces is a horizontal line at the equilibrium price, as shown in Exhibit
6, even though the demand curve for the whole market is downward sloping.
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Exhibit 6: Individual Firm’s Demand in Perfect Competition

Price

Firm’s Demand

571

Quantity

EXAMPLE 2

Demand Curves in Perfect Competition

1. Is it possible that the demand schedule faced by Firm A is horizontal while
the demand schedule faced by the market as a whole is downward sloping?
A. No, because Firm A can change its output based on demand changes.

B. No, because a horizontal demand curve means that elasticity is
infinite.

C. Yes, because consumers can go to another firm if Firm A charges a
higher price, and Firm A can sell all it produces at the market price.

Solution:

Cis correct. Firm A cannot charge a higher price and has no incentive to sell
at a price below the market price.

To analyze the firm’s revenue position, recall that average revenue is equivalent to
the firm’s demand function. Therefore, the horizontal line that represents the firm’s
demand curve is the firm’s AR schedule.

Marginal revenue is the incremental increase in total revenue associated with each
additional unit sold. For every extra unit the firm sells, it receives 5.71. Thus, the firm’s
MR schedule is also the horizontal line at 5.71. TR is calculated by multiplying AR by
the quantity of products sold. Total revenue is the area under the AR line at the point
where the firm produces the output. In the case of perfect competition, the following
conditions hold for the individual firm:

Price = Average revenue = Marginal revenue

The next step is to develop the firm’s cost functions. The firm knows that it can sell
the entire product it produces at the market’s equilibrium price. How much should
it produce? That decision is determined by analysis of the firm’s costs and revenues.
A corn farmer uses three primary resources: land, labor, and capital. In economics,
capital is any man-made aid to production. For the corn farmer, his or her capital
includes the irrigation system, tractors, harvesters, trucks, grain bins, fertilizer, and
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so forth. The labor includes the farmer, perhaps members of the farmer’s family, and
hired labor. In the initial stages of production, only the farmer and the farmer’s family
are cultivating the land, with a significant investment in capital. They have a tractor,
fertilizer, irrigation equipment, grain bins, seed, and a harvester. The investment in
land and capital is relatively high compared with the labor input. In this production
phase, the average cost of producing a bushel of corn is high. As they begin to expand
by adding labor to the collection of expensive land and capital, the average cost of
producing corn begins to decline—for example, because one tractor can be used more
intensively to plow a larger amount of land. When the combination of land, labor,
and capital approaches an efficient range, the average cost of producing a bushel of
corn declines.

Given a certain level of technology, there is a limit to the increase in productivity.
Eventually something begins to cause declining marginal productivity. That is, each
additional unit of input produces a progressively smaller increase in output. This
force is called the law of diminishing returns. This “law” helps define the shape of
the firm’s cost functions. Average cost and marginal cost will be U-shaped. Over the
initial stages of output, average and marginal costs will decline. At some level of out-
put, the law of diminishing returns will overtake the efficiencies in production and
average and marginal costs will increase.

Average cost (AC) is Total cost (TC) divided by Output (Q). Therefore,

AC =TC/Q

Note that we have defined average cost (AC) in terms of total costs. Many authors
refer to this as “average total cost” to distinguish it from a related concept, “average
variable cost,” which omits fixed costs. In the remainder of this reading, average cost
should be understood to mean average total cost.

Marginal cost (MC) is the change in TC associated with an incremental change
in output:

MC = ATC/AQ

By definition, fixed costs do not vary with output, so marginal cost reflects only
changes in variable costs.® MC declines initially because processes can be made more
efficient and specialization makes workers more proficient at their tasks. However, at
some higher level of output, MC begins to increase (e.g., must pay workers a higher wage
to have them work overtime and, in agriculture, less fertile land must be brought into
production). MC and AC will be equal at the level of output where AC is minimized.
This is a mathematical necessity and intuitive. If you employ the least expensive labor
in the initial phase of production, average and marginal cost will decline. Eventually,
additional labor will be more costly. For example, if the labor market is at or near full
employment, in order to attract additional workers, you must pay higher wages than
they are currently earning elsewhere. Thus, the additional (marginal) labor is more
costly, and the higher cost increases the overall average as soon as MC exceeds AC.
Exhibit 7 illustrates the relationship between AC and MC.

6 Readers who are familiar with calculus will recognize that MC is simply the derivative of total cost with
respect to quantity produced.
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Exhibit 7: Individual Firm's Short-Run Cost Schedules

Cost per Unit
of Output

MC: Short-Run
Marginal Cost

AC: Average
Total Cost

Quantity (firm)

Now combine the revenue and cost functions from Exhibit 6 and Exhibit 7. In
short-run equilibrium, the perfectly competitive firm can earn an economic profit
(or an economic loss). In this example, the equilibrium price, 5.71, is higher than the
minimum AC. The firm will always maximize profit at an output level where MR =
MC. Recall that in perfect competition, the horizontal demand curve is the marginal
revenue and average revenue schedules. By setting output at point A in Exhibit 8,
where MR = MC, the firm will maximize profits. Total revenue is equal to P x Q—in
this case, 5.71 times Q. Total cost is equal to Q times the average cost of producing
Qe at point B in Exhibit 8. The difference between the two areas is economic profit.
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Exhibit 8: Perfectly Competitive Firm’s Short-Run Equilibrium

Cost per Unit
of Output

MC: Short-Run
Marginal Cost

AC: Average
Total Cost

5.71
Firm’s Demand
ACjat Qc = AR = MR
Qc Quantity

LONG-RUN EQUILIBRIUM IN PERFECTLY

COMPETITIVE MARKETS
] explain factors affecting long-run equilibrium under each market
structure
] describe pricing strategy under each market structure

In the long run, economic profit will attract other entrepreneurs to the market, result-
ing in the production of more output. The aggregate supply will increase, shifting the
industry supply (S;) curve to the right, away from the origin of the graph. For a given
demand curve, this increase in supply at each price level will lower the equilibrium
price, as shown in Exhibit 9.
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Exhibit 9: Perfectly Competitive Market with Increased Supply

Panel A. Brown Panel B. Lopez Panel C. Industry
P P P
52 SI
51
Si // SZ’ - Sf
$5.71 —v 2 : \ v/
A
8 10 0 67 Q

In the long run, the perfectly competitive firm will operate at the point where marginal
cost equals the minimum of average cost, because at that point, entry is no longer
profitable: In equilibrium, price equals not only marginal cost (firm equilibrium)
but also minimum average cost, so that total revenues equal total costs. This result
implies that the perfectly competitive firm operates with zero economic profit. That
is, the firm receives its normal profit (rental cost of capital), which is included in its
economic costs. Recall that economic profits occur when total revenue exceeds total
cost (and therefore differ from accounting profits). With low entry cost and homo-
geneous products to sell, the perfectly competitive firm earns zero economic profit
in the long run.

Exhibit 10 illustrates the long-run equilibrium position of the perfectly competitive
firm. Note that total revenue equals price ($4.50) times quantity (Qg) and total cost
equals average cost ($4.50) times quantity (Qg).
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Exhibit 10: Perfectly Competitive Firm’s Long-Run Equilibrium

Dollars per Unit
of Output (price)
Long-Run
Marginal Cost
Average
Total Cost
$4.50
Firm’s Demand
=AR=MR
Qr Quantity

The long-run marginal cost schedule is the perfectly competitive firm’s supply curve. The
firm’s demand curve is dictated by the aggregate market’s equilibrium price. The basic
rule of profit maximization is that MR = MC, as is the case in long-run equilibrium.
The firm’s demand schedule is the same as the firm’s marginal revenue and average
revenue. Given its cost of operation, the only decision the perfectly competitive firm
faces is how much to produce. The answer is the level of output that maximizes its
return, and that level is where MR = MC. The demand curve is perfectly elastic. Of
course, the firm constantly tries to find ways to lower its cost in the long run.

SCHUMPETER ON INNOVATION AND PERFECT COMPETITION

The Austrian-American economist Joseph A. Schumpeter’ pointed out that technical
change in economics can happen in two main ways:

1. Innovation of process: a new, more efficient way to produce an existing
good or service.

2. Innovation of product: a new product altogether or an innovation
upon an existing product.

Innovation of process is related to production methods. For example, instead of mixing
cement by hand, since the invention of the electric engine it has been possible to use
electric mixers. A more recent innovation has been to use the internet to provide technical
support to personal computer users: A technician can remotely log on to the customer’s
PC and fix problems instead of providing instructions over the phone. The result is likely
the same, but the process is more efficient.

7 See part 2 of Schumpeter (1942) for the famous “creative destruction” process.
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Innovation of product is related to the product itself. MP3 players, smart phones, robot
surgery, and GPS vehicle monitoring have existed only for a few years. They are new
products and services. While portable music players existed before the MP3 player, no
similar service existed before GPS monitoring of personal vehicles and freight trucks
was invented.

How does the reality of continuous innovation of product and process, which is a char-
acteristic of modern economies, fit into the ideal model of perfect competition, where
the product is made by a huge number of tiny, anonymous suppliers? This seems a
contradiction because the tiny suppliers cannot all be able to invent new products—
and indeed, the markets for portable music players and smart phones do not look like
perfect competition.

Schumpeter suggested that perfect competition is more of a long-run type of market. In
the short run, a company develops a new process or product and is the only one to take
advantage of the innovation. This company likely will have high profits and will outpace
any competitors. A second stage is what Schumpeter called the swarming (as when a
group of bees leaves a hive to follow a queen): In this case, some entrepreneurs notice
the innovation and follow the innovator through imitation. Some of them will fail, while
others will succeed and possibly be more successful than the initial innovator. The third
stage occurs when the new technology is no longer new because everyone has imitated
it. At this point, no economic profits are realized, because the new process or product
is no longer a competitive advantage, in the sense that everyone has it—which is when
perfect competition prevails and we have long-run equilibrium until a new innovation
of process or product is introduced.

MONOPOLISTIC COMPETITION

] describe characteristics of perfect competition, monopolistic
competition, oligopoly, and pure monopoly

] explain relationships between price, marginal revenue, marginal cost,
economic profit, and the elasticity of demand under each market
structure

] describe a firm’s supply function under each market structure

] describe and determine the optimal price and output for firms under

each market structure

] describe pricing strategy under each market structure

Early in the 20th century, economists began to realize that most markets did not oper-
ate under the conditions of perfect competition.® Many market structures exhibited
characteristics of strong competitive forces; however, other distinct non-competitive
factors played important roles in the market. As the name implies, monopolistic com-
petition is a hybrid market. The most distinctive factor in monopolistic competition is
product differentiation. Recall the characteristics from Exhibit 1:

1. There are a large number of potential buyers and sellers.

2. The products offered by each seller are close substitutes for the products
offered by other firms, and each firm tries to make its product look different.

3. Entry into and exit from the market are possible with fairly low costs.

8 Chamberlin (1933).
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4. Firms have some pricing power.

5. Suppliers differentiate their products through advertising and other
non-price strategies.

While the market is made up of many firms that compose the product group,
each producer attempts to distinguish its product from that of the others. Product
differentiation is accomplished in a variety of ways. For example, consider the wide
variety of communication devices available today. Decades ago, when each commu-
nication market was controlled by a regulated single seller (the telephone company),
all telephones were alike. In the deregulated market of today, the variety of physical
styles and colors is extensive. All versions accomplish many of the same tasks.

The communication device manufacturers and providers differentiate their prod-
ucts with different colors, styles, networks, bundled applications, conditional con-
tracts, functionality, and more. Advertising is usually the avenue pursued to convince
consumers there is a difference between the goods in the product group. Successful
advertising and trademark branding result in customer loyalty. A good example is
the brand loyalty associated with Harley-Davidson motorcycles. Harley-Davidson’s
customers believe that their motorcycles are truly different from and better than all
other motorcycles. The same kind of brand loyalty exists for many fashion creations
and cosmetics.

The extent to which the producer is successful in product differentiation deter-
mines pricing power in the market. Very successful differentiation results in a market
structure that resembles the single-seller market (monopoly). However, because there
are relatively low entry and exit costs, competition will, in the long run, drive prices
and revenues down toward an equilibrium similar to perfect competition. Thus,
the hybrid market displays characteristics found in both perfectly competitive and
monopoly markets.

Demand Analysis in Monopolistically Competitive Markets

Because each good sold in the product group is somewhat different from the others,
the demand curve for each firm in the monopolistic competition market structure is
downward sloping to the right. Price and the quantity demanded are negatively related.
Lowering the price will increase the quantity demanded, and raising the price will
decrease the quantity demanded. There will be ranges of prices within which demand
is elastic and (lower) prices at which demand is inelastic. Exhibit 11 illustrates the
demand, marginal revenue, and cost structures facing a monopolistically competitive
firm in the short run.
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Exhibit 11: Short-Run Equilibrium in Monopolistic Competition

N MC: Short-Run
\: ~ Marginal Cost

AC: Average
Total Cost

o} Quantity

In the short run, the profit-maximizing choice is the level of output where MR = MC.
Because the product is somewhat different from that of the competitors, the firm can
charge the price determined by the demand curve. Therefore, in Exhibit 11, Q; is the
ideal level of output and P; is the price consumers are willing to pay to acquire that
quantity. Total revenue is the area of the rectangle P; x Q;.

Supply Analysis in Monopolistically Competitive Markets

In perfect competition, the firm’s supply schedule is represented by the marginal
cost schedule. In monopolistic competition, there is no well-defined supply function.
The information used to determine the appropriate level of output is based on the
intersection of MC and MR. However, the price that will be charged is based on the
market demand schedule. The firm’s supply curve should measure the quantity the
firm is willing to supply at various prices. That information is not represented by
either marginal cost or average cost.

Optimal Price and Output in Monopolistically Competitive
Markets

As seen in Section 4.1, in the short run, the profit-maximizing choice is the level
of output where MR = MC and total revenue is the area of the rectangle P; x Q; in
Exhibit 11.

The average cost of producing Q units of the product is C;, and the total cost is
the area of the rectangle C; x Q;. The difference between TR and TC is economic
profit. The profit relationship is described as

n=TR-TC

where 1 is total profit, TR is total revenue, and TC is total cost.

THE BENEFITS OF IMPERFECT COMPETITION

Is monopolistic competition indeed imperfect—that is, is it a bad thing? At first, one would
say that it is an inefficient market structure because prices are higher and the quantity
supplied is less than in perfect competition. At the same time, in the real world, we see
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more markets characterized by monopolistic competition than markets meeting the strict
conditions of perfect competition. If monopolistic competition were that inefficient, one
wonders, why would it be so common?

A part of the explanation goes back to Schumpeter. Firms try to differentiate their
products to meet the needs of customers. Differentiation provides a profit incentive
to innovate, experiment with new products and services, and potentially improve the
standard of living.

Moreover, because each customer has differing tastes and preferences, slight variations
of each good or service are likely to capture the niche of the market that prefers them.
An example is the market for candy, where one can find chocolate, licorice, mint, fruit,
and many other flavors.

A further reason why monopolistic competition may be good is that people like variety.
Traditional economic theories of international trade suggested that countries should buy
products from other countries that they cannot produce domestically. Therefore, Norway
should buy bananas from a tropical country and sell crude oil in exchange. But this is
not the only kind of exchange that happens in reality: For example, Germany imports
Honda, Subaru, and Toyota cars from Japan and sells Volkswagen, Porsche, Mercedes,
and BMW cars to Japan. In theory, this should not occur because each of the countries
produces good cars domestically and does not need to import them. The truth, however
(see, for example, Krugman 1989), is that consumers in both countries enjoy variety.
Some Japanese drivers prefer to be at the steering wheel of a BMW; others like Hondas,
and the same happens in Germany. Variety and product differentiation, therefore, are
not necessarily bad things.

LONG-RUN EQUILIBRIUM IN MONOPOLISTIC
COMPETITION

] explain factors affecting long-run equilibrium under each market
structure
] describe pricing strategy under each market structure

Because TC includes all costs associated with production, including opportunity cost,
economic profit is a signal to the market, and that signal will attract more competition.
Just as with the perfectly competitive market structure, with relatively low entry costs,
more firms will enter the market and lure some customers away from the firm making
an economic profit. The loss of customers to new entrant firms will drive down the
demand for all firms producing similar products. In the long run for the monopo-
listically competitive firm, economic profit will fall to zero. Exhibit 12 illustrates the
condition of long-run equilibrium for monopolistic competition.
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Exhibit 12: Long-Run Equilibrium in Monopolistic Competition
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In long-run equilibrium, output is still optimal at the level where MR = MC, which
is Qp in Exhibit 12. Again, the price consumers are willing to pay for any amount of
the product is determined from the demand curve. That price is P; for the quantity
Q, in Exhibit 12, and total revenue is the area of the rectangle P; x Q;. Notice that
unlike long-run equilibrium in perfect competition, in the market of monopolistic
competition, the equilibrium position is at a higher level of average cost than the level
of output that minimizes average cost. Average cost does not reach its minimum until
output level Q, is achieved. Total cost in this long-run equilibrium position is the area
of the rectangle C; x Q;. Economic profit is total revenue minus total cost. In Exhibit
12, economic profit is zero because total revenue equals total cost: P; x Q; = C; x Q.

In the hybrid market of monopolistic competition, zero economic profit in long-run
equilibrium resembles perfect competition. However, the long-run level of output, Q,
is less than Q,, which corresponds to the minimum average cost of production and
would be the long run level of output in a perfectly competitive market. In addition,
the economic cost in monopolistic competition includes some cost associated with
product differentiation, such as advertising. In perfect competition, there are no costs
associated with advertising or marketing because all products are homogeneous. Prices
are lower, but consumers may have little variety.

OLIGOPOLY AND PRICING STRATEGIES

] describe characteristics of perfect competition, monopolistic
competition, oligopoly, and pure monopoly

] explain relationships between price, marginal revenue, marginal cost,
economic profit, and the elasticity of demand under each market
structure

] describe pricing strategy under each market structure
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An oligopoly market structure is characterized by only a few firms doing business in
a relevant market. The products must all be similar and generally be substitutes for
one another. In some oligopoly markets, the goods or services may be differentiated
by marketing and strong brand recognition, as in the markets for breakfast cereals
and for bottled or canned beverages. Other examples of oligopoly markets are made
up of homogeneous products with little or no attempt at product differentiation, such
as petroleum and cement. The most distinctive characteristic of oligopoly markets is
the small number of firms that dominate the market. There are so few firms in the
relevant market that their pricing decisions are interdependent. That is, each firm’s
pricing decision is based on the expected retaliation by the other firms. Recall from
Exhibit 1 the characteristics of oligopoly markets:

1. There are a small number of potential sellers.

2. The products offered by each seller are close substitutes for the products
offered by other firms and may be differentiated by brand or homogeneous
and unbranded.

3. Entry into the market is difficult, with fairly high costs and significant barri-
ers to competition.

4. Firms typically have substantial pricing power.

5. Products are often highly differentiated through marketing, features, and
other non-price strategies.

Because there are so few firms, each firm can have some degree of pricing power,
which can result in substantial profits. Another by-product of the oligopoly market
structure is the attractiveness of price collusion. Even without price collusion, a
dominant firm may easily become the price maker in the market. Oligopoly markets
without collusion typically have the most sophisticated pricing strategies. Examples
of non-colluding oligopolies include the US tobacco market and the Thai beer market.
In 2004, four firms controlled 99 percent of the US tobacco industry.9 Brands owned
by Singha Co. and by ThaiBev controlled over 90 percent of the Thai beer market in
2009. (This situation is expected to change soon, as the Association of Southeast Asian
Nations trade agreement will open the doors to competition from other ASEAN pro-
ducers.) Perhaps the most well-known oligopoly market with collusion is the OPEC
cartel, which seeks to control prices in the petroleum market by fostering agreements
among oil-producing countries.

Demand Analysis and Pricing Strategies in Oligopoly Markets

Oligopoly markets’ demand curves depend on the degree of pricing interdependence.
In a market where collusion is present, the aggregate market demand curve is divided
up by the individual production participants. Under non-colluding market conditions,
each firm faces an individual demand curve. Furthermore, non-colluding oligopoly
market demand characteristics depend on the pricing strategies adopted by the par-
ticipating firms. There are three basic pricing strategies: pricing interdependence, the
Cournot assumption, and the Nash equilibrium.

The first pricing strategy is to assume pricing interdependence among the firms in
the oligopoly. A good example of this situation is any market where there are “price
wars,” such as the commercial airline industry. For example, flying out of their hubs in
Atlanta, both Delta Air Lines and AirTran Airways jointly serve several cities. AirTran
is a low-cost carrier and typically offers lower fares to destinations out of Atlanta.

9 These examples are based on “Industry Surveys,” Net Advantage Database, Standard & Poor’s; and Market
Share Reports, Gale Research, annual issues, as noted in McGuigan, Moyer, and Harris (2016).
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Delta tends to match the lower fares for those cities also served by AirTran when the
departure and arrival times are similar to its own. However, when Delta offers service
to the same cities at different time slots, Delta’s ticket prices are higher.

The most common pricing strategy assumption in these price war markets is that
competitors will match a price reduction and ignore a price increase. The logic is
that by lowering its price to match a competitor’s price reduction, the firm will not
experience a reduction in customer demand. Conversely, by not matching the price
increase, the firm stands to attract customers away from the firm that raised its prices.
The oligopolist’s demand relationship must represent the potential increase in market
share when rivals’ price increases are not matched and no significant change in market
share when rivals’ price decreases are matched.

Given a prevailing price, the price elasticity of demand will be much greater if the
price is increased and less if the price is decreased. The firm’s customers are more
responsive to price increases because its rivals have lower prices. Alternatively, the
firm’s customers are less responsive to price decreases because its rivals will match
its price change.

This implies that the oligopolistic firm faces two different demand structures, one
associated with price increases and another relating to price reductions. Each demand
function will have its own marginal revenue structure as well. Consider the demand
and marginal revenue functions in Exhibit 13. The functions Dp; and MRp, represent
the demand and marginal revenue schedules associated with higher prices, while the
functions Dp| and MRp, represent the lower prices’ demand and marginal revenue
schedules. The two demand schedules intersect at the prevailing price (i.e., the price
where price increase and price decrease are both equal to zero).

Exhibit 13: Kinked Demand Curve in Oligopoly Market

Q Quantity

This oligopolistic pricing strategy results in a kinked demand curve, with the two
segments representing the different competitor reactions to price changes. The kink
in the demand curve also yields a discontinuous marginal revenue structure, with one
part associated with the price increase segment of demand and the other relating to
the price decrease segment. Therefore, the firm’s overall demand equals the relevant
portion of Dp, and the relevant portion of Dp,. Exhibit 14 represents the firm's new
demand and marginal revenue schedules. The firm’s demand schedule in Exhibit 14
is segment Dp; and Dp |, where overall demand D = Dp; + Dp,.
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Exhibit 14: Kinked Demand Curve in Oligopoly Market
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Notice in Exhibit 14 that a wide variety of cost structures are consistent with the pre-
vailing price. If the firm has relatively low marginal costs, MC;, the profit-maximizing
pricing rule established earlier, MR = MC, still holds for the oligopoly firm. Marginal
cost can rise to MC, and MCj before the firm’s profitability is challenged. If the mar-
ginal cost curve MC, passes through the gap in marginal revenue, the most profitable
price and output combination remains unchanged at the prevailing price and original
level of output.

Criticism of the kinked demand curve analysis focuses on its inability to determine
what the prevailing price is from the outset. The kinked demand curve analysis does
help explain why stable prices have been observed in oligopoly markets and is therefore
a useful tool for analyzing such markets. However, because it cannot determine the
original prevailing price, it is considered an incomplete pricing analysis.

THE COURNOT ASSUMPTION

] describe characteristics of perfect competition, monopolistic
competition, oligopoly, and pure monopoly

] explain relationships between price, marginal revenue, marginal cost,
economic profit, and the elasticity of demand under each market
structure

] describe pricing strategy under each market structure

The second pricing strategy was first developed by French economist Augustin Cournot
in 1838. In the Cournot assumption, each firm determines its profit-maximizing pro-
duction level by assuming that the other firms’ output will not change. This assumption
simplifies pricing strategy because there is no need to guess what the other firm will
do to retaliate. It also provides a useful approach to analyzing real-world behavior in
oligopoly markets. Take the most basic oligopoly market situation, a two-firm duopoly
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market.10 In equilibrium, neither firm has an incentive to change output, given the
other firm’s production level. Each firm attempts to maximize its own profits under
the assumption that the other firm will continue producing the same level of output
in the future. The Cournot strategy assumes that this pattern continues until each firm
reaches its long-run equilibrium position. In long-run equilibrium, output and price are
stable: There is no change in price or output that will increase profits for either firm.

Consider this example of a duopoly market. Assume that the aggregate market
demand has been estimated to be

Op =450 - P

The supply function is represented by constant marginal cost MC = 30.

The Cournot strategy’s solution can be found by setting Qp = g; + g, where ¢q;
and g, represent the output levels of the two firms. Each firm seeks to maximize
profit, and each firm believes the other firm will not change output as it changes its
own output (Cournot’s assumption). The firm will maximize profit where MR = MC.
Rearranging the aggregate demand function in terms of price, we get:

P =450 - Qp =450 — ¢, — ¢, and MC = 30

Total revenue for each of the two firms is found by multiplying price and quantity:

TR, = Pq; = (450=¢1—=45) q; = 4504, =47 — 4145, and

TR, = Pqy = (450=¢,=q5) 45 = 450q; =424, — 43
Marginal revenue is defined as the change in total revenue, given a change in sales
(4, or g,).1 For the profit-maximizing output, set MR = MC, or

450 — 2g, — ¢, = 30
and

450 — g, — 29, =30

Find the simultaneous equilibrium for the two firms by solving the two equations
with two unknowns:

450 -2q1 — g, =450 —q; - 29,

Because ¢, = ¢q; under Cournot’s assumption, insert this solution into the demand
function and solve as

45072q1 —q1 :450*3ql =30

Therefore, g = 140, g, = 140, and Q = 280.
The price is P = 450 — 280 = 170.

In the Cournot strategic pricing solution, the market equilibrium price will be
170 and the aggregate output will be 280 units. This result, known as the Cournot
equilibrium, differs from the perfectly competitive market equilibrium because the
perfectly competitive price will be lower and the perfectly competitive output will be
higher. In general, non-competitive markets have higher prices and lower levels of
output in equilibrium when compared with perfect competition. In competition, the
equilibrium is reached where price equals marginal cost.

Pc=MR¢=MC, 50 450 — 0 =30

where P is the competitive firm’s equilibrium price.

10 The smallest possible oligopoly market is a duopoly, which is made up of only two sellers.

11 The marginal revenue formulas can be obtained using the technique introduced in Section 3.1. For the
market demand function, total revenue is P x Q = 450Q — Q% and our technique yields MR = ATR/AQ =
450 - 2Q. For the individual firms in the Cournot duopoly, MR, = ATR;/Aq; = 450 — 2¢q; — ¢, and MR,
= ATR,/Aq, = 450 — q; — 2q,. Each of these marginal revenue formulas is, of course, the derivative of the
relevant total revenue formula with respect to the relevant quantity.
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0 =420, and P, = 30.

Exhibit 15 describes the oligopoly, competitive, and monopoly market equilibrium
positions, where P, is the monopoly optimum price, P is the competitive price, and
P cournor 18 the oligopoly price under the Cournot assumption.

Exhibit 15: Cournot Equilibrium in Duopoly Market

Price

P Cournot

30

210 280 420 Quantity

In the later discussion regarding monopoly market structure, equilibrium will be estab-
lished where MR = MC. That solution is also shown in Exhibit 15. The monopoly firm’s
demand schedule is the aggregate market demand schedule. Therefore, the solution is
MR =MC
From Footnote 10, MR = 450 — 2Q; therefore,
450-20=30 and Q=210
From the aggregate demand function, solve for price:
Pr=450-210 =240

Note that the Cournot solution falls between the competitive equilibrium and the
monopoly solution.

It can be shown that as the number of firms increases from two to three, from
three to four, and so on, the output and price equilibrium positions move toward the
competitive equilibrium solution. This result has historically been the theoretical basis
for the antitrust policies established in the United States.
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THE NASH EQUILIBRIUM

] describe characteristics of perfect competition, monopolistic
competition, oligopoly, and pure monopoly

] explain relationships between price, marginal revenue, marginal cost,
economic profit, and the elasticity of demand under each market
structure

] describe pricing strategy under each market structure

The third pricing strategy is attributed to one of the 1994 Nobel Prize winners, John
Nash, who first developed the general concepts. In the previous analysis, the concept
of market equilibrium occurs when firms are achieving their optimum remuneration
under the circumstances they face. In this optimum environment, the firm has no
motive to change price or output level. Existing firms are earning a normal return
(zero economic profit), leaving no motive for entry to or exit from the market. All
firms in the market are producing at the output level where price equals the average
cost of production.

In game theory (the set of tools that decision makers use to consider responses by
rival decision makers), the Nash equilibrium is present when two or more participants
in a non-cooperative game have no incentive to deviate from their respective equilib-
rium strategies after they have considered and anticipated their opponent’s rational
choices or strategies. In the context of oligopoly markets, the Nash equilibrium is an
equilibrium defined by the characteristic that none of the oligopolists can increase
its profits by unilaterally changing its pricing strategy. The assumption is made that
each participating firm does the best it can, given the reactions of its rivals. Each
firm anticipates that the other firms will react to any change made by competitors by
doing the best they can under the altered circumstances. The firms in the oligopoly
market have interdependent actions. The actions are non-cooperative, with each firm
making decisions that maximize its own profits. The firms do not collude in an effort
to maximize joint profits. The equilibrium is reached when all firms are doing the
best they can, given the actions of their rivals.

Exhibit 16 illustrates the duopoly result from the Nash equilibrium. Assume there
are two firms in the market, ArcCo and BatCo. ArcCo and BatCo can charge high
prices or low prices for the product. The market outcomes are shown in Exhibit 16.
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Exhibit 16: Nash Equilibrium in Duopoly Market

ArcCo — Low Price ArcCo — Low Price
50 80
70 0
BatCo — Low Price BatCo — High Price
ArcCo — High Price ArcCo — High Price
300 500
350 300
BatCo — Low Price BatCo — High Price

For example, the top left solution indicates that when both ArcCo and BatCo offer the
product at low prices, ArcCo earns a profit of 50 and BatCo earns 70. The top right
solution shows that if ArcCo offers the product at a low price, BatCo earns zero profits.
The solution with the maximum joint profits is the lower right equilibrium, where
both firms charge high prices for the product. Joint profits are 800 in this solution.

However, the Nash equilibrium requires that each firm behaves in its own best
interest. BatCo can improve its position by offering the product at low prices when
ArcCo is charging high prices. In the lower left solution, BatCo maximizes its profits
at 350. While ArcCo can earn 500 in its best solution, it can do so only if BatCo also
agrees to charge high prices. This option is clearly not in BatCo’s best interest because
it can increase its return from 300 to 350 by charging lower prices.

This scenario brings up the possibility of collusion. If ArcCo agrees to share at
least 51 of its 500 when both companies are charging high prices, BatCo should also
be willing to charge high prices. While, in general, such collusion is unlawful in most
countries, it remains a tempting alternative. Clearly, conditions in oligopolistic indus-
tries encourage collusion, with a small number of competitors and interdependent
pricing behavior. Collusion is motivated by several factors: increased profits, reduced
cash flow uncertainty, and improved opportunities to construct barriers to entry.

When collusive agreements are made openly and formally, the firms involved
are called a cartel. In some cases, collusion is successful; other times, the forces of
competition overpower collusive behavior. There are six major factors that affect the
chances of successful collusion.'?

1. The number and size distribution of sellers. Successful collusion is more
likely if the number of firms is small or if one firm is dominant. Collusion
becomes more difficult as the number of firms increases or if the few firms
have similar market shares. When the firms have similar market shares, the
competitive forces tend to overshadow the benefits of collusion.

2. The similarity of the products. When the products are homogeneous, collu-
sion is more successful. The more differentiated the products, the less likely
it is that collusion will succeed.

3. Cost structure. The more similar the firms’ cost structures, the more likely it
is that collusion will succeed.

12 McGuigan, Moyer, and Harris (2016).
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4. Order size and frequency. Successful collusion is more likely when orders are
frequent, received on a regular basis, and relatively small. Frequent small
orders, received regularly, diminish the opportunities and rewards for cheat-
ing on the collusive agreement.

5. The strength and severity of retaliation. Oligopolists will be less likely to
break the collusive agreement if the threat of retaliation by the other firms
in the market is severe.

6. The degree of external competition. The main reason to enter into the formal
collusion is to increase overall profitability of the market, and rising profits
attract competition. For example, in 2016 the average extraction cost of a
barrel of crude oil from Saudi Arabia was approximately $9, while the aver-
age cost from United States shale oil fields was roughly $23.50. The cost of
extracting oil from the Canadian tar sands in 2016 was roughly $27 per bar-
rel. It is more likely that crude oil producers in the gulf countries will suc-
cessfully collude because of the similarity in their cost structures (roughly
$9-$10 per barrel). If OPEC had held crude oil prices down below $30 per
barrel, there would have been a viable economic argument to develop US
shale oil fields through fracking or expand extraction from Canada’s tar
sands. OPEC’s successful cartel raised crude oil prices to the point where
outside sources became economically possible and in doing so increased the
competition the cartel faces.!3

There are other possible oligopoly strategies that are associated with decision
making based on game theory. The Cournot equilibrium and the Nash equilibrium are
examples of specific strategic games. A strategic game is any interdependent behavioral
choice employed by individuals or groups that share a common goal (e.g., military
units, sports teams, or business decision makers). Another prominent decision-making
strategy in oligopolistic markets is the first-mover advantage in the Stackelberg model,
named after the economist who first conceptualized the strategy.!* The important
difference between the Cournot model and the Stackelberg model is that Cournot
assumes that in a duopoly market, decision making is simultaneous, while Stackelberg
assumes that decisions are made sequentially. In the Stackelberg model, the leader
firm chooses its output first and then the follower firm chooses after observing the
leader’s output. It can be shown that the leader firm has a distinct advantage, being
a first mover.!® In the Stackelberg game, the leader can aggressively overproduce to
force the follower to scale back its production or even punish or eliminate the weaker
opponent. This approach is sometimes referred to as a “top dog” strategy.'® The leader
earns more than in Cournot’s simultaneous game, while the follower earns less. Many
other strategic games are possible in oligopoly markets. The important conclusion is
that the optimal strategy of the firm depends on what its adversary does. The price
and marginal revenue the firm receives for its product depend on both its decisions
and its adversary’s decisions.

13 “Barrel Breakdown,” Wall Street Journal, April 15, 2016.

14 Von Stackelberg (1952). See also Kelly (2011) for a comparison between the Cournot and Stackelberg
equilibriums.

15 Nicholson and Snyder (2016).

16 Fudenberg and Tirole (1984).
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OLIGOPOLY MARKETS: OPTIMAL PRICE, OUTPUT,
AND LONG-RUN EQUILIBRIUM

As in monopolistic competition, the oligopolist does not have a well-defined supply
function. That is, there is no way to determine the oligopolist’s optimal levels of output
and price independent of demand conditions and competitor’s strategies. However,
the oligopolist still has a cost function that determines the optimal level of supply.
Therefore, the profit-maximizing rule established earlier is still valid: The level of
output that maximizes profit is where MR = MC. The price to charge is determined
by what price consumers are willing to pay for that quantity of the product. Therefore,
the equilibrium price comes from the demand curve, while the output level comes
from the relationship between marginal revenue and marginal cost.

Consider an oligopoly market in which one of the firms is dominant and thus able
to be the price leader. Dominant firms generally have 40 percent or greater market
share. When one firm dominates an oligopoly market, it does so because it has greater
capacity, has a lower cost structure, was first to market, or has greater customer loyalty
than other firms in the market.

Assuming there is no collusion, the dominant firm becomes the price maker, and
therefore its actions are similar to monopoly behavior in its segment of the market.
The other firms in the market follow the pricing patterns of the dominant firm.
Why wouldn’t the price followers attempt to gain market share by undercutting the
dominant firm’s price? The most common explanation is that the dominant firm’s
supremacy often stems from a lower cost of production. Usually, the price followers
would rather charge a price that is even higher than the dominant firm’s price choice.
If they attempt to undercut the dominant firm, the followers risk a price war with a
lower-cost producer that can threaten their survival. Some believe that one explanation
for the price leadership position of the dominant firm is simply convenience. Only
one firm has to make the pricing decisions, and the others can simply follow its lead.

Exhibit 17 establishes the dominant firm’s pricing decision. The dominant firm’s
demand schedule, D;, is a substantial share of the total market demand, Dy. The
low-cost position of the dominant firm is represented by its marginal cost, MC;. The
sum of the marginal costs of the price followers is established as XMCg and represents
a higher cost of production than that of the price leader.

Exhibit 17: Dominant Oligopolist’s Price Leadership

Price

Qr Qr Quantity
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There is an important reason why the total demand curve and the leader demand
curve are not parallel in Exhibit 17: Remember that the leader is the low-cost producer.
Therefore, as price decreases, fewer of the smaller suppliers will be able to profitably
remain in the market, and several will exit because they do not want to sell below cost.
Therefore, the leader will have a larger market share as P decreases, which implies
that Q; increases at a low price, exactly as shown by a steeper Dy in the diagram.

The price leader identifies its profit-maximizing output where MR; = MC,, at
output Q;. This is the quantity it wants to supply; however, the price it will charge is
determined by its segment of the total demand function, D;. At price P;, the dominant
firm will supply quantity Q; of total demand, Dt. The price followers will supply the
difference to the market, (Q7 — Q;) = Qf. Therefore, neither the dominant firm nor
the follower firms have a single functional relationship that determines the quantity
supplied at various prices.

Optimal Price and Output in Oligopoly Markets

From the discussion above, clearly there is no single optimum price and output analysis
that fits all oligopoly market situations. The interdependence among the few firms
that make up the oligopoly market provides a complex set of pricing alternatives,
depending on the circumstances in each market. In the case of the kinked demand
curve, the optimum price is the prevailing price at the kink in the demand function.
However, as previously noted, the kinked demand curve analysis does not provide
insight into what established the prevailing price in the first place.

Perhaps the case of the dominant firm, with the other firms following the price
leader, is the most obvious. In that case, the optimal price is determined at the output
level where MR = MC. The profit-maximizing price is then determined by the output
position of the segment of the demand function faced by the dominant firm. The price
followers have little incentive to change the leader’s price. In the case of the Cournot
assumption, each firm assumes that the other firms will not alter their output following
the dominant firm’s selection of its price and output level.

Therefore, again, the optimum price is determined by the output level where MR
= MC. In the case of the Nash equilibrium, each firm will react to the circumstances
it faces, maximizing its own profit. These adjustments continue until there are stable
prices and levels of output. Because of the interdependence, there is no certainty as
to the individual firm’s price and output level.

Factors Affecting Long-Run Equilibrium in Oligopoly Markets

Long-run economic profits are possible for firms operating in oligopoly markets.
However, history has shown that, over time, the market share of the dominant firm
declines. Profits attract entry by other firms into the oligopoly market. Over time,
the marginal costs of the entrant firms decrease because they adopt more efficient
production techniques, the dominant firm’s demand and marginal revenue shrink,
and the profitability of the dominant firm declines. In the early 1900s, ].P. Morgan,
Elbert Gary, Andrew Carnegie, and Charles M. Schwab created the United States
Steel Corporation (US Steel). When it was first formed in 1901, US Steel controlled
66 percent of the market. By 1920, US Steel’s market share had declined to 46 percent,
and by 1925 its market share was 42 percent.

In the long run, optimal pricing strategy must include the reactions of rival firms.
History has proven that pricing wars should be avoided because any gains in market
share are temporary. Decreasing prices to drive competitors away lowers total rev-
enue to all participants in the oligopoly market. Innovation may be a way—though
sometimes an uneconomical one—to maintain market leadership.
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OLIGOPOLIES: APPEARANCE VERSUS BEHAVIOR

When is an oligopoly not an oligopoly? There are two extreme cases of this situation. A
normal oligopoly has a few firms producing a differentiated good, and this differentiation
gives them pricing power.

At one end of the spectrum, we have the oligopoly with a credible threat of entry. In
practice, if the oligopolists are producing a good or service that can be easily replicated,
has limited economies of scale, and is not protected by brand recognition or patents,
they will not be able to charge high prices. The easier it is for a new supplier to enter
the market, the lower the margins. In practice, this oligopoly will behave very much like
a perfectly competitive market.

At the opposite end of the spectrum, we have the case of the cartel. Here, the oligopolists
collude and act as if they were a single firm. In practice, a very effective cartel enacts a
cooperative strategy. As shown in Section 5.1, instead of going to a Nash equilibrium, the
cartel participants go to the more lucrative (for them) cooperative equilibrium.

A cartel may be explicit (that is, based on a contract) or implicit (based on signals). An
example of signals in a duopoly would be that one of the firms reduces its prices and
the other does not. Because the firm not cutting prices refuses to start a price war, the
firm that cut prices may interpret this signal as a “suggestion” to raise prices to a higher
level than before, so that profits may increase for both.

MONOPOLY MARKETS: DEMAND/SUPPLY AND
OPTIMAL PRICE/OUTPUT

describe characteristics of perfect competition, monopolistic
competition, oligopoly, and pure monopoly

[

explain relationships between price, marginal revenue, marginal cost,
economic profit, and the elasticity of demand under each market
structure

[

describe a firm’s supply function under each market structure

describe and determine the optimal price and output for firms under
each market structure

O OO

explain factors affecting long-run equilibrium under each market
structure

] describe pricing strategy under each market structure

Monopoly market structure is at the opposite end of the spectrum from perfect com-
petition. For various reasons, there are significant barriers to entry such that a single
firm produces a highly specialized product and faces no threat of competition. There
are no good substitutes for the product in the relevant market, and the market demand
function is the same as the individual firm’s demand schedule. The distinguishing
characteristics of monopoly are that a single firm represents the market and significant
barriers to entry exist. Exhibit 1 identified the characteristics of monopoly markets:

1. There is a single seller of a highly differentiated product.

2. 'The product offered by the seller has no close substitute.

3. Entry into the market is very difficult, with high costs and significant barri-
ers to competition.

4. The firm has considerable pricing power.
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5. The product is differentiated through non-price strategies such as
advertising.

Monopoly markets are unusual. With a single seller dominating the market, power
over price decisions is significant. For a single seller to achieve this power, there must
be factors that allow the monopoly to exist. One obvious source of monopoly power
would be a patent or copyright that prevents other firms from entering the market.
Patent and copyright laws exist to reward intellectual capital and investment in research
and development. In so doing, they provide significant barriers to entry.

Another possible source of market power is control over critical resources used
for production. One example is De Beers Consolidated Mines Limited. De Beers
owned or controlled all diamond mining operations in South Africa and established
pricing agreements with other important diamond producers. In doing so, De Beers
was able to control the prices for cut diamonds for decades. Technically, De Beers was
a near-monopoly dominant firm rather than a pure monopoly, although its pricing
procedure for cut diamonds resembled monopoly behavior.

Perhaps the most common form of monopolistic market power occurs as the
result of government-controlled authorization. In most urban areas, a single source
of water and sewer services is offered. In some cases, these services are offered by a
government-controlled entity. In other cases, private companies provide the services
under government regulation. Such “natural” monopolies require a large initial invest-
ment that benefits from economies of scale; therefore, government may authorize a
single seller to provide a certain service because having multiple sellers would be too
costly. For example, electricity in most markets is provided by a single seller. Economies
of scale result when significant capital investment benefits from declining long-run
average costs. In the case of electricity, a large gas-fueled power plant producing
electricity for a large area is substantially more efficient than having a small diesel
generator for every building. That is, the average cost of generating and delivering a
kilowatt of electricity will be substantially lower with the single power station, but
the initial fixed cost of building the power station and the lines delivering electricity
to each home, factory, and office will be very high.

In the case of natural monopolies, limiting the market to a single seller is considered
beneficial to society. One water and sewer system is deemed better for the community
than dozens of competitors because building multiple infrastructures for running water
and sewer service would be particularly expensive and complicated. One electrical
power grid supplying electricity for a community can make large capital investments
in generating plants and lower the long-run average cost, while multiple power grids
would lead to a potentially dangerous maze of wires. Clearly, not all monopolies are
in a position to make significant economic profits. Regulators, such as public utility
commissions in the United States, attempt to determine what a normal return for the
monopoly owners’ investment should be, and they set prices accordingly. Nevertheless,
monopolists attempt to maximize profits.

Not all monopolies originate from “natural” barriers. For some monopolists, barriers
to entry do not derive from increasing returns to scale. We mentioned that marketing
and brand loyalty are sources of product differentiation in monopolistic competition.
In some highly successful cases, strong brand loyalty can become a formidable bar-
rier to entry. For example, if the Swiss watchmaker Rolex is unusually successful in
establishing brand loyalty, so that its customers think there is no close substitute for
its product, then the company will have monopoly-like pricing power over its market.

The final potential source of market power is the increasing returns associated with
network effects. Network effects result from synergies related to increasing market
penetration. By achieving a critical level of adoption, Microsoft was able to extend
its market power through the network effect—for example, because most computer
users know how to use Microsoft Word. Therefore, for firms, Word is cheaper to
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adopt than other programs because almost every new hire will be proficient in using
the software and will need no further training. At some level of market share, a
network-based product or service (think of Facebook or eBay) reaches a point where
each additional share point increases the probability that another user will adopt.1”
These network effects increase the value to other potential adopters. In Microsoft’s
case, the network effects crowded out other potential competitors, including Netscape’s
internet browser, that might have led to applications bypassing Windows. Eventually,
Microsoft’s operating system’s market share reached 92 percent of the global market.
Similar situations occur in financial markets: If a publicly listed share or a derivative
contract is more frequently traded on a certain exchange, market participants wishing
to sell or buy the security will go to the more liquid exchange because they expect to
find a better price and faster execution there.

Demand Analysis in Monopoly Markets

The monopolist’s demand schedule is the aggregate demand for the product in the
relevant market. Because of the income effect and the substitution effect, demand is
negatively related to price, as usual. The slope of the demand curve is negative and
therefore downward sloping. The general form of the demand relationship is

Op=a—-bP orrewritten, P=a/b-(1/b)0p

Therefore, total revenue = TR = P x Q = (a/b)Qp— (1/b) 0}

Marginal revenue is the change in revenue given a change in the quantity demanded.
Because an increase in quantity requires a lower price, the marginal revenue sched-
ule is steeper than the demand schedule. If the demand schedule is linear, then the
marginal revenue curve is twice as steep as the demand schedule.!8

MR = ATR/AQ = (a/b) — (2/b)QOp

The demand and marginal revenue relationship is expressed in Exhibit 18.

Exhibit 18: Monopolist’s Demand and Marginal Revenue

Quantity

17 When a network-based device reaches a 30 percent share, the next 50 percentage points are cheaper
to promote, according to McGuigan, Moyer, and Harris (2016).

18 Marginal revenue can be found using the technique shown in Section 3.1 or, for readers who are familiar
with calculus, by taking the derivative of the total revenue function: MR = ATR/AQ = (a/b) — (2/b)Qp,
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Suppose a company operating on a remote island is the single seller of natural gas.
Demand for its product can be expressed as

Qp =400 — 0.5P, which can be rearranged as
P =2800-20p

Total revenue is P x Q = TR = 800Qp - 2Q1%, and marginal revenue is MR = 800
_ 4QD'19

In Exhibit 18, the demand curve’s intercept is 800 and the slope is —2. The marginal
revenue curve in Exhibit 18 has an intercept of 800 and a slope of —4.

Average revenue is TR/Qp; therefore, AR = 800 — 2Qp, which is the same as the
demand function. In the monopoly market model, average revenue is the same as the
market demand schedule.

Supply Analysis in Monopoly Markets

A monopolist’s supply analysis is based on the firm’s cost structure. As in the market
structures of monopolistic competition and oligopoly, the monopolist does not have a
well-defined supply function that determines the optimal output level and the price to
charge. The optimal output is the profit-maximizing output level. The profit-maximizing
level of output occurs where marginal revenue equals marginal cost, MR = MC.

Assume the natural gas company has determined that its total cost can be expressed
as

TC = 20,000 + 500 + 30?

Marginal cost is ATC/AQ = MC = 50 + 6Q.20
Supply and demand can be combined to determine the profit-maximizing level of
output. Exhibit 19 combines the monopolist’s demand and cost functions.

Exhibit 19: Monopolist’s Demand, Marginal Revenue, and Cost Structures

Price and Cost

MC AC
Pg

ACE

Qpe Quantity

19 MR = ATR/AQ = 800 — 4Q.
20 The marginal cost equation can be found in this case by applying the technique used to find the marginal
revenue equation in Section 3.1, or by taking the derivative of the total cost function.
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In Exhibit 19, the demand and marginal revenue functions are clearly defined by the
aggregate market. However, the monopolist does not have a supply curve. The quantity
that maximizes profit is determined by the intersection of MC and MR, Qpp.

The price consumers are willing to pay for this level of output is P, as determined
by the demand curve, Pf.

The profit-maximizing level of output is MR = MC: 800 — 4Qp, = 50 + 6Qp; there-
fore, Qp = 75 when profit is maximized.

Total profit equals total revenue minus total cost:
7 = 8000 —2 03— (20,000 +500,+303) = —20,000 + 7500, — 503

Profit is represented by the difference between the area of the rectangle Qpg x P,
representing total revenue, and the area of the rectangle Qpr x ACp, representing
total cost.

MONOPOLISTS AND THEIR INCENTIVES

In theoretical models, which usually take product quality and technology as given,
monopolists can choose to vary either price or quantity. In real life, they also can vary
their product.

A monopolist can choose to limit quality if producing a higher-quality product is costly
and higher quality does not increase profits accordingly. For example, the quality of
domestically produced cars in most developed countries improved dramatically once
imports became more available. Before the opening of borders to imports, the single
incumbent that dominated the market (for example, Fiat in Italy) or the small group of
incumbents acting as a collusive oligopoly (such as the Detroit “Big Three” in the United
States) were the effective monopolists of their domestic automobile markets. Rust cor-
rosion, limited reliability, and poor gas mileage were common.?!

Similarly, regulated utilities may have limited incentives to innovate. Several studies,
including Gémez-lbanez (2003), have found that state-owned and other monopoly
telephone utilities tended to provide very poor service before competition was intro-
duced. Poor service may not be limited to poor connection quality but may also include
extensive delays in adding new users and limited introduction of new services, such as
caller ID or automatic answering services.

Intuitively, a monopolist will not spend resources on quality control, research and devel-
opment, or even customer relations unless there is a threat of entry of a new competitor
or unless there is a clear link between such expenses and a profit increase. In contrast,
in competitive markets, including oligopoly, innovation and quality are often ways to
differentiate the product and increase profits.

Optimal Price and Output in Monopoly Markets

Continuing the natural gas example from above, the total profit function can be
solved using the quadratic formula.2? Another method to solve the profit function is
to evaluate An/AQp and set it equal to zero. This identifies the point at which profit
is unaffected by changes in output.?? Of course, this will give the same result as we
found by equating marginal revenue with marginal cost. The monopoly will maximize
profits when Q* = 75 units of output and the price is set from the demand curve at 650.

P* =800 — 2(75) = 650 per unit

To find total maximum profits, substitute these values into the profit function above:

21 For more on this topic, see Banker, Khosla, and Sinha (1998).
22 The quadratic formula, where aQ? + bQ + ¢ = 0,is Q = {—b + (b2 - 4ac) } /2a.
23 Maximum profit occurs where Ant/AQp = 0 = 750 — 10Qp,. Therefore, profits are maximized at Qp, = 75.
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m = —20,000 + 750 05, — 503 = —20,000 + 750(75) —5(75%) = 8,125

Note that the price and output combination that maximizes profit occurs in the elastic
portion of the demand curve in Exhibit 19. This must be so because marginal reve-
nue and marginal cost will always intersect where marginal revenue is positive. This
fact implies that quantity demanded responds more than proportionately to prices
changes, i.e. demand is elastic, at the point at which MC = MR. As noted earlier, the
relationship between marginal revenue and price elasticity, Ep is:

MR = P[1 - 1/Ep]
In monopoly, MR = MC; therefore,

P[1 - 1/Ep] =MC
The firm can use this relationship to determine the profit-maximizing price if the firm
knows its cost structure and the price elasticity of demand, Ep. For example, assume

the firm knows that its marginal cost is constant at 75 and recent market analysis
indicates that price elasticity is estimated to be 1.5. The optimal price is solved as

P[1-1/1.5] =75 and

P =225

Exhibit 19 indicated that the monopolist wants to produce at Qf and charge the price
of Pr. Suppose this is a natural monopoly that is operating as a government franchise
under regulation. Natural monopolies are usually found where production is based on
significant economies of scale and declining cost structure in the market. Examples
include electric power generation, natural gas distribution, and the water and sewer
industries. These are often called public utilities. Exhibit 20 illustrates such a market
in long-run equilibrium.

Exhibit 20: Natural Monopoly in a Regulated Pricing Environment

Price and Cost

R : N LRMC

Qum Qr Qc Quantity

In Exhibit 20, three possible pricing and output solutions are presented. The first is
what the monopolist would do without regulation: The monopolist would seek to
maximize profits by producing Q,, units of the product, where long-run marginal cost
equals marginal revenue, LRMC = MR. To maximize profits, the monopolist would
raise the price to the level the demand curve will accept, P;,.
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Price Discrimination and Consumer Surplus

In perfect competition, the price and output equilibrium occurs where price is
equal to the marginal cost of producing the incremental unit of the product. In a
competitive market, the quantity produced would be higher, Q, and the price lower,
P. For this regulated monopoly, the competitive solution would be unfair because
at output Q, the price P would not cover the average cost of production. One pos-
sibility is to subsidize the difference between the long-run average cost, LRAC, and
the competitive price, P, for each unit sold.

Another solution is for the regulator to set the price at the point where long-run
average cost equals average revenue. Recall that the demand curve represents the
average revenue the firm receives at each output level. The government regulator
will attempt to determine the monopolistic firm’s long-run average cost and set the
output and price so that the firm receives a fair return on the owners’ invested capi-
tal. The regulatory solution is output level Qp, with the price set at Pp. Therefore, the
regulatory solution is found between the unregulated monopoly equilibrium and the
competitive equilibrium.

PRICE DISCRIMINATION AND CONSUMER SURPLUS

] describe pricing strategy under each market structure

Monopolists can either be more or less effective in taking advantage of their market
structure. At one extreme, we have a monopolist that charges prices and supplies
quantities that are the same as they would be in perfect competition; this scenario
may be a result of regulation or threat of entry (if the monopolist charged more,
another company could come in and price the former monopolist out of the market).
At the opposite extreme, hated by all consumers and economists, is the monopolist
that extracts the entire consumer surplus. This scenario is called first-degree price
discrimination, where a monopolist can charge each customer the highest price the
customer is willing to pay. This is called price discrimination because the monopolist
charges a different price to each client. How can this be? For example, if the monop-
olist knows the exact demand schedule of the customer, then the monopolist can
capture the entire consumer surplus. In practice, the monopolist can measure how
often the product is used and charges the customer the highest price the consumer is
willing to pay for that unit of good. Another possibility is that public price disclosure
is non-existent, so that no customer knows what the other customers are paying.
Interestingly, not every consumer is worse off in this case, because some consumers
may be charged a price that is below that of monopoly, as long as the marginal revenue
exceeds the marginal cost.

In second-degree price discrimination the monopolist offers a menu of
quantity-based pricing options designed to induce customers to self-select based
on how highly they value the product. Such mechanisms include volume discounts,
volume surcharges, coupons, product bundling, and restrictions on use. In practice,
producers can use not just the quantity but also the quality (e.g., “professional grade”)
to charge more to customers that value the product highly.

Third-degree price discrimination happens when customers are segregated by
demographic or other traits. For example, some econometric software is licensed
this way: A student version can handle only small datasets and is sold for a low price;
a professional version can handle very large datasets and is sold at a much higher
price because corporations need to compute the estimates for their business and are
therefore willing to pay more for a license. Another example is that airlines know that
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passengers who want to fly somewhere and come back the same day are most likely
business people; therefore, one-day roundtrip tickets are generally more expensive
than tickets with a return flight at a later date or over a weekend.

Price discrimination has many practical applications when the seller has pricing
power. The best way to understand how this concept works is to think of consumer
surplus: As seen in this reading, a consumer may be willing to pay more for the first
unit of a good, but to buy a second unit she will want to pay a lower price, thus getting
a better deal on the first unit. In practice, sellers can sometimes use income and sub-
stitution effects to their advantage. Think of something you often buy, perhaps lunch
at your favorite café. How much would you be willing to pay for a “lunch club mem-
bership card” that would allow you to purchase lunches at, say, half price? If the café
could extract from you the maximum amount each month that you would be willing
to pay for the half-price option, then it would successfully have removed the income
effect from you in the form of a monthly fixed fee. Notice that a downward-sloping
demand curve implies that you would end up buying more lunches each month than
before you purchased the discount card, even though you would be no better or worse
off than before. This is a way that sellers are sometimes able to extract consumer
surplus by means of creative pricing schemes. It’s a common practice among big-box
retailers, sports clubs, and other users of what is called “two-part tariff pricing,” as
in the example below.

EXAMPLE 3

Price Discrimination

Nicole’s monthly demand for visits to her health club is given by the following
equation: Qp = 20 — 4P, where Qp, is visits per month and P is euros per visit.
The health club’s marginal cost is fixed at €2 per visit.

1. Draw Nicole’s demand curve for health club visits per month.

Solution to 1:

Qp =20 — 4P, so when P = 0, Qp = 20. Inverting, P = 5 — 0.25Qp, so when Q
=0,P=5.

2. If the club charged a price per visit equal to its marginal cost, how many
visits would Nicole make per month?

Solution to 2:

Qp =20 — 4(2) = 12. Nicole would make 12 visits per month at a price of €2
per visit.

3. How much consumer surplus would Nicole enjoy at that price?

Solution to 3:

Nicole’s consumer surplus can be measured as the area under her demand
curve and above the price she pays for a total of 12 visits, or (0.5)(12)(3) =
18. Nicole would enjoy a consumer surplus of €18 per month.
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4. How much could the club charge Nicole each month for a membership fee?

Solution to 4:

The club could extract all of Nicole’s consumer surplus by charging her a
monthly membership fee of €18 plus a per-visit price of €2. This pricing
method is called a two-part tariff because it assesses one price per unit of
the item purchased plus a per-month fee (sometimes called an “entry fee”)
equal to the buyer’s consumer surplus evaluated at the per-unit price.

MONOPOLY MARKETS: LONG-RUN EQUILIBRIUM

] explain factors affecting long-run equilibrium under each market
structure

The unregulated monopoly market structure can produce economic profits in the
long run. In the long run, all factors of production are variable, while in the short run,
some factors of production are fixed. Generally, the short-run factor that is fixed is
the capital investment, such as the factory, machinery, production technology, avail-
able arable land, and so forth. The long-run solution allows for all inputs, including
technology, to change. In order to maintain a monopoly market position in the long
run, the firm must be protected by substantial and ongoing barriers to entry. If the
monopoly position is the result of a patent, then new patents must be continuously
added to prevent the entry of other firms into the market.

For regulated monopolies, such as natural monopolies, there are a variety of
long-run solutions. One solution is to set the price equal to marginal cost, P = MC.
However, that price will not likely be high enough to cover the average cost of pro-
duction, as Exhibit 19 illustrated. The answer is to provide a subsidy sufficient to
compensate the firm. The national rail system in the United States, Amtrak, is an
example of a regulated monopoly operating with a government subsidy.

National ownership of the monopoly is another solution. Nationalization of the
natural monopoly has been a popular solution in Europe and other parts of the world.
The United States has generally avoided this potential solution. One problem with
this arrangement is that once a price is established, consumers are unwilling to accept
price increases, even as factor costs increase. Politically, raising prices on products
from government-owned enterprises is highly unpopular.

Establishing a governmental entity that regulates an authorized monopoly is
another popular solution. Exhibit 19 illustrated the appropriate decision rule. The
regulator sets price equal to long-run average cost, P, = LRAC. This solution assures
that investors will receive a normal return for the risk they are taking in the market.
Given that no other competitors are allowed, the risk is lower than in a highly com-
petitive market environment. The challenge facing the regulator is determining the
authentic risk-related return and the monopolist’s realistic long-run average cost.

The final solution is to franchise the monopolistic firm through a bidding war.
Again, the public goal is to select the winning firm based on price equaling long-run
average cost. Retail outlets at rail stations and airports and concession outlets at sta-
diums are examples of government franchises. The long-run success of the monopoly
franchise depends on its ability to meet the goal of pricing its products at the level
of its long-run average cost.
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EXAMPLE 4

Monopolies and Efficiency

1. Are monopolies always inefficient?

A. No, because if they charge more than average cost they are

nationalized.

B. Yes, because they charge all consumers more than perfectly competi-

tive markets would.

(. No, because economies of scale and regulation (or threat of entry) may

give a better outcome for buyers than perfect competition.

Solution:

C is correct. Economies of scale and regulation may make monopolies more
efficient than perfect competition.

IDENTIFICATION OF MARKET STRUCTURE

] describe the use and limitations of concentration measures in

identifying market structure

] identify the type of market structure within which a firm operates

Monopoly markets and other situations where companies have pricing power can be
inefficient because producers constrain output to cause an increase in prices. Therefore,
there will be less of the good being consumed and it will be sold at a higher price,
which is generally inefficient for the overall market. As a result, many countries have
introduced competition law to regulate the degree of competition in many industries.

Market power in the real world is not always as clear as it is in textbook exam-
ples. Governments and regulators often have the difficult task of measuring market
power and establishing whether a firm has a dominant position that may resemble a
monopoly. A few historical examples of this are as follows:

1.

In the 1990s, US regulators prosecuted agricultural corporation Archer
Daniels Midland for conspiring with Japanese competitors to fix the price of
lysine, an amino acid used as an animal feed additive. The antitrust action
resulted in a settlement that involved over US$100 million in fines paid by
the cartel members.

In the 1970s, US antitrust authorities broke up the local telephone monop-
oly, leaving AT&T the long-distance business (and opening that business
to competitors), and required AT&T to divest itself of the local telephone
companies it owned. This antitrust decision brought competition, innova-
tion, and lower prices to the US telephone market.

European regulators (specifically, the European Commission) have affected
the mergers and monopoly positions of European corporations (as in the
case of the companies Roche, Rhone-Poulenc, and BASF, which were at the
center of a vitamin price-fixing case) as well as non-European companies
(such as Intel) that do business in Europe. Moreover, the merger between



© CFA Institute. For candidate use only. Not for distribution.
Identification of Market Structure

the US company General Electric and the European company Honeywell
was denied by the European Commission on grounds of excessive market
concentration.

Quantifying excessive market concentration is difficult. Sometimes, regulators
need to measure whether something that has not yet occurred might generate exces-
sive market power. For example, a merger between two companies might allow the
combined company to be a monopolist or quasi monopolist in a certain market.

A financial analyst hearing news about a possible merger should always consider
the impact of competition law (sometimes called antitrust law)—that is, whether a
proposed merger may be blocked by regulators in the interest of preserving a com-
petitive market.

Econometric Approaches

How should one measure market power? The theoretical answer is to estimate the
elasticity of demand and supply in a market. If demand is very elastic, the market
must be very close to perfect competition. If demand is rigid (inelastic), companies
may have market power. This is the approach taken in the cellophane case mentioned
in Section 3.1.2.

From the econometric point of view, this estimation requires some attention.
The problem is that observed price and quantity are the equilibrium values of price
and quantity and do not represent the value of either supply or demand. Technically,
this is called the problem of endogeneity, in the sense that the equilibrium price and
quantity are jointly determined by the interaction of demand and supply. Therefore,
to have an appropriate estimation of demand and supply, we will need to use a model
with two equations, namely, an equation of demanded quantity (as a function of price,
income of the buyers, and other variables) and an equation of supplied quantity (as
a function of price, production costs, and other variables). The estimated parameters
will then allow us to compute elasticity.

Regression analysis is useful in computing elasticity but requires a large number
of observations. Therefore, one may use a time-series approach and, for example,
look at 20 years of quarterly sales data for a market. However, the market structure
may have changed radically over those 20 years, and the estimated elasticity may
not apply to the current situation. Moreover, the supply curve may change due to a
merger among large competitors, and the estimation based on past data may not be
informative regarding the future state of the market post merger.

An alternative approach is a cross-sectional regression analysis. Instead of look-
ing at total sales and average prices in a market over time (the time-series approach
mentioned above), we can look at sales from different companies in the market
during the same year, or even at single transactions from many buyers and compa-
nies. Clearly, this approach requires substantial data-gathering effort, and therefore,
this estimation method can be complicated. Moreover, different specifications of the
explanatory variables (for example, using total GDP rather than median household
income or per-capita GDP to represent income) may sometimes lead to dramatically
different estimates.

Simpler Measures

Trying to avoid the above drawbacks, analysts often use simpler measures to estimate
elasticity. The simplest measure is the concentration ratio, which is the sum of the
market shares of the largest N firms. To compute this ratio, one would, for example,
add the sales values of the largest 10 firms and divide this figure by total market sales.
This number is always between zero (perfect competition) and 100 percent (monopoly).

109



110

Learning Module 2

© CFA Institute. For candidate use only. Not for distribution.
The Firm and Market Structures

The main advantage of the concentration ratio is that it is simple to compute, as
shown above. The disadvantage is that it does not directly quantify market power.
In other words, is a high concentration ratio a clear signal of monopoly power? The
analysis of entry in Section 2 explains clearly that this is not the case: A company may
be the only incumbent in a market, but if the barriers to entry are low, the simple
presence of a potential entrant may be sufficient to convince the incumbent to behave
like a firm in perfect competition. For example, a sugar wholesaler may be the only
one in a country, but the knowledge that other large wholesalers in the food industry
might easily add imported sugar to their range of products should convince the sugar
wholesaler to price its product as if it were in perfect competition.

Another disadvantage of the concentration ratio is that it tends to be unaffected
by mergers among the top market incumbents. For example, if the largest and
second-largest incumbents merge, the pricing power of the combined entity is likely
to be larger than that of the two pre-existing companies. But the concentration ratio
may not change much.

CALCULATING THE CONCENTRATION RATIO

Suppose there are eight producers of a certain good in a market. The largest producer
has 35 percent of the market, the second largest has 25 percent, the third has 20 per-
cent, the fourth has 10 percent, and the remaining four have 2.5 percent each. If we
computed the concentration ratio of the top three producers, it would be 35 + 25 + 20
= 80 percent, while the concentration ratio of the top four producers would be 35 + 25
+ 20 + 10 = 90 percent.

If the two largest companies merged, the new concentration ratio for the top three
producers would be 60 (the sum of the market shares of the merged companies) + 20 +
10 = 90 percent, and the concentration ratio for the four top producers would be 92.5
percent. Therefore, this merger affects the concentration ratio very mildly, even though
it creates a substantial entity that controls 60 percent of the market.

For example, the effect of consolidation in the US retail gasoline market has resulted
in increasing degrees of concentration. In 1992, the top four companies in the US retail
gasoline market shared 33 percent of the market. By 2001, the top four companies con-
trolled 78 percent of the market (Exxon Mobil 24 percent, Shell 20 percent, BP/Amoco/
Arco 18 percent, and Chevron/Texaco 16 percent).

To avoid the known issues with concentration ratios, economists O.C. Herfindahl
and A.O. Hirschman suggested an index where the market shares of the top N com-
panies are first squared and then added. If one firm controls the whole market (a
monopoly), the Herfindahl-Hirschman index (HHI) equals 1. If there are M firms in
the industry with equal market shares, then the HHI equals (1/M). This provides a
useful gauge for interpreting an HHI. For example, an HHI of 0.20 would be analogous
to having the market shared equally by 5 firms.

The HHI for the top three companies in the example in the box above would be
0.352 + 0.252 + 0.202 = 0.225 before the merger, while after the merger, it would be
0.602 + 0.202 + 0.102 = 0.410, which is substantially higher than the initial 0.225. The
HHI is widely used by competition regulators; however, just like the concentration
ratio, the HHI does not take the possibility of entry into account, nor does it consider
the elasticity of demand. Therefore, the HHI has limited use for a financial analyst
trying to estimate the potential profitability of a company or group of companies.
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EXAMPLE 5

The Herfindahl-Hirschman Index

1. Suppose a market has 10 suppliers, each of them with 10 percent of the

market. What are the concentration ratio and the HHI of the top four firms?

A. Concentration ratio 4 percent and HHI 40
B. Concentration ratio 40 percent and HHI 0.4
C. Concentration ratio 40 percent and HHI 0.04

Solution:

C is correct. The concentration ratio for the top four firms is 10 + 10 + 10 +
10 = 40 percent, and the HHI is 0.102 x 4 = 0.01 x 4 = 0.04.

SUMMARY

In this reading, we have surveyed how economists classify market structures. We
have analyzed the distinctions between the different structures that are important
for understanding demand and supply relations, optimal price and output, and the
factors affecting long-run profitability. We also provided guidelines for identifying
market structure in practice. Among our conclusions are the following:

Economic market structures can be grouped into four categories: perfect
competition, monopolistic competition, oligopoly, and monopoly.

The categories differ because of the following characteristics: The number of
producers is many in perfect and monopolistic competition, few in oligop-
oly, and one in monopoly. The degree of product differentiation, the pricing
power of the producer, the barriers to entry of new producers, and the level
of non-price competition (e.g., advertising) are all low in perfect competi-
tion, moderate in monopolistic competition, high in oligopoly, and generally
highest in monopoly.

A financial analyst must understand the characteristics of market structures
in order to better forecast a firm’s future profit stream.

The optimal marginal revenue equals marginal cost. However, only in per-
fect competition does the marginal revenue equal price. In the remaining
structures, price generally exceeds marginal revenue because a firm can sell
more units only by reducing the per unit price.

The quantity sold is highest in perfect competition. The price in perfect
competition is usually lowest, but this depends on factors such as demand
elasticity and increasing returns to scale (which may reduce the producer’s
marginal cost). Monopolists, oligopolists, and producers in monopolistic
competition attempt to differentiate their products so that they can charge
higher prices.

Typically, monopolists sell a smaller quantity at a higher price. Investors
may benefit from being shareholders of monopolistic firms that have large
margins and substantial positive cash flows.
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Competitive firms do not earn economic profit. There will be a market com-
pensation for the rental of capital and of management services, but the lack
of pricing power implies that there will be no extra margins.

While in the short run firms in any market structure can have economic
profits, the more competitive a market is and the lower the barriers to entry,
the faster the extra profits will fade. In the long run, new entrants shrink
margins and push the least efficient firms out of the market.

Oligopoly is characterized by the importance of strategic behavior. Firms
can change the price, quantity, quality, and advertisement of the product to
gain an advantage over their competitors. Several types of equilibrium (e.g.,
Nash, Cournot, kinked demand curve) may occur that affect the likelihood
of each of the incumbents (and potential entrants in the long run) having
economic profits. Price wars may be started to force weaker competitors to
abandon the market.

Measuring market power is complicated. Ideally, econometric estimates of
the elasticity of demand and supply should be computed. However, because
of the lack of reliable data and the fact that elasticity changes over time (so
that past data may not apply to the current situation), regulators and econo-
mists often use simpler measures. The concentration ratio is simple, but the
HHI, with little more computation required, often produces a better figure
for decision making.
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PRACTICE PROBLEMS

1. A market structure characterized by many sellers with each having some pricing
power and product differentiation is best described as:

A. oligopoly.
B. perfect competition.

(. monopolistic competition.

2. A market structure with relatively few sellers of a homogeneous or standardized
product is best described as:

A. oligopoly.
B. monopoly.

C. perfect competition.

3. The demand schedule in a perfectly competitive market is given by P = 93 — 1.5Q
(for Q < 62) and the long-run cost structure of each company is:

Total cost: 256 + 20 + 40>
Average cost: 256/Q + 2 + 40

Marginal cost: 2 + 80

New companies will enter the market at any price greater than:

A. 8.
B. 66.
¢ 81

4. If companies earn economic profits in a perfectly competitive market, over the
long run the supply curve will most likely:

A. shift to the left.
B. shift to the right.

(. remain unchanged.

5. A company doing business in a monopolistically competitive market will most
likely maximize profits when its output quantity is set such that:

A. average cost is minimized.
B. marginal revenue equals average cost.
(. marginal revenue equals marginal cost.
6. Oligopolistic pricing strategy most likely results in a demand curve that is:
A. kinked.

B. vertical.




© CFA Institute. For candidate use only. Not for distribution.

Practice Problems

7.

8.

10.

C. horizontal.

Collusion is less likely in a market when:

A. the product is homogeneous.
B. companies have similar market shares.

C. the cost structures of companies are similar.

In an industry comprised of three companies, which are small-scale manufactur-
ers of an easily replicable product unprotected by brand recognition or patents,
the most representative model of company behavior is:

A. oligopoly.
B. perfect competition.

C. monopolistic competition.

Deep River Manufacturing is one of many companies in an industry that make

a food product. Deep River units are identical up to the point they are labeled.
Deep River produces its labeled brand, which sells for $2.20 per unit, and “house
brands” for seven different grocery chains which sell for $2.00 per unit. Each gro-
cery chain sells both the Deep River brand and its house brand. The best charac-
terization of Deep River’s market is:

A. oligopoly.
B. perfect competition.

(. monopolistic competition.

SigmaSoft and ThetaTech are the dominant makers of computer system software.
The market has two components: a large mass-market component in which
demand is price sensitive, and a smaller performance-oriented component in
which demand is much less price sensitive. SigmaSoft’s product is considered to
be technically superior. Each company can choose one of two strategies:

= Open architecture (Open): Mass market focus allowing other software vend-
ers to develop products for its platform.

= Proprietary (Prop): Allow only its own software applications to run on its
platform.

Depending upon the strategy each company selects, their profits would be:
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SigmaSoft — Open SigmaSoft — Prop
650
600 700
ThetaTech — Open ThetaTech — Open
SigmaSoft — Open SigmaSoft — Prop

800 600

300 400

ThetaTech — Prop ThetaTech — Prop

The Nash equilibrium for these companies is:

A. proprietary for SigmaSoft and proprietary for ThetaTech.
B. open architecture for SigmaSoft and proprietary for ThetaTech.

(. proprietary for SigmaSoft and open architecture for ThetaTech.

11. Companies most likely have a well-defined supply function when the market
structure is:

A. oligopoly.
B. perfect competition.

(. monopolistic competition.

12. Aquarius, Inc. is the dominant company and the price leader in its market. One
of the other companies in the market attempts to gain market share by undercut-
ting the price set by Aquarius. The market share of Aquarius will most likely:

A. increase.
B. decrease.

(. stay the same.

13. Over time, the market share of the dominant company in an oligopolistic market
will most likely:

A. increase.
B. decrease.

C. remain the same.

14. Market competitors are least likely to use advertising as a tool of differentiation
in an industry structure identified as:

A. monopoly.
B. perfect competition.

(. monopolistic competition.
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15. Upsilon Natural Gas, Inc. is a monopoly enjoying very high barriers to entry.
Its marginal cost is $40 and its average cost is $70. A recent market study has
determined the price elasticity of demand is 1.5. The company will most likely set
its price at:

A. $40.
B. $70.
¢ $120.

16. A government entity that regulates an authorized monopoly will most likely base
regulated prices on:

A. marginal cost.
B. long run average cost.

C. first degree price discrimination.

17. An analyst gathers the following market share data for an industry:

Sales
Company (in millions of €)
ABC 300
Brown 250
Coral 200
Delta 150
Erie 100
All others 50

The industry’s four-company concentration ratio is closest to:

A. 71%.
B. 86%.
¢ 95%.

18. An analyst gathered the following market share data for an industry comprised of
five companies:

Company Market Share (%)
Zeta 35
Yusef 25
Xenon 20
Waters 10
Vlastos 10

The industry’s three-firm Herfindahl-Hirschmann Index is closest to:

A. 0.185.
B. 0.225.

¢ 0.235.




© CFA Institute. For candidate use only. Not for distribution.
118 Learning Module 2 The Firm and Market Structures

19. One disadvantage of the Herfindahl-Hirschmann Index is that the index:

A. is difficult to compute.
B. fails to reflect low barriers to entry.

C. fails to reflect the effect of mergers in the industry.
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Solutions

10.

11.

12

13.

14.

15.

SOLUTIONS

C is correct. Monopolistic competition is characterized by many sellers, differen-
tiated products, and some pricing power.

A is correct. Few sellers of a homogeneous or standardized product characterizes
an oligopoly.

B is correct. The long-run competitive equilibrium occurs where MC = AC = P
for each company. Equating MC and AC implies 2 + 8Q = 256/Q + 2 + 4Q.
Solving for Q gives Q = 8. Equating MC with price gives P = 2 + 8Q = 66. Any
price above 66 yields an economic profit because P = MC > AC, so new compa-
nies will enter the market.

B is correct. The economic profit will attract new entrants to the market and
encourage existing companies to expand capacity.

C is correct. The profit maximizing choice is the level of output where marginal
revenue equals marginal cost.

A is correct. The oligopolist faces two different demand structures, one for price
increases and another for price decreases. Competitors will lower prices to match
a price reduction, but will not match a price increase. The result is a kinked de-
mand curve.

B is correct. When companies have similar market shares, competitive forces
tend to outweigh the benefits of collusion.

B is correct. The credible threat of entry holds down prices and multiple incum-
bents are offering undifferentiated products.

C is correct. There are many competitors in the market, but some product dif-
ferentiation exists, as the price differential between Deep River’s brand and the
house brands indicates.

Cis correct. In the Nash model, each company considers the other’s reaction in
selecting its strategy. In equilibrium, neither company has an incentive to change
its strategy. ThetaTech is better off with open architecture regardless of what
SigmaSoft decides. Given this choice, SigmaSoft is better off with a proprietary
platform. Neither company will change its decision unilaterally.

B is correct. A company in a perfectly competitive market must accept whatever
price the market dictates. The marginal cost schedule of a company in a perfectly
competitive market determines its supply function.

. A is correct. As prices decrease, smaller companies will leave the market rather

than sell below cost. The market share of Aquarius, the price leader, will increase.

B is correct. The dominant company’s market share tends to decrease as profits
attract entry by other companies.

B is correct. The product produced in a perfectly competitive market cannot be
differentiated by advertising or any other means.

C is correct. Profits are maximized when MR = MC. For a monopoly, MR = P[1 —
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1/E,]. Setting this equal to MC and solving for P
$40 = P[1 —(1/1.5)] = P x 0.333
P=3$120

16. B is correct. This allows the investors to receive a normal return for the risk they
are taking in the market.

17. B is correct. The top four companies in the industry comprise 86 percent of
industry sales: (300 + 250 + 200 + 150)/(300 + 250 + 200 + 150 + 100 + 50) =
900/1050 = 86%.

18. B is correct. The three-firm Herfindahl-Hirschmann Index is 0.352 + 0.252 +
0.20% = 0.225.

19. B is correct. The Herfindahl-Hirschmann Index does not reflect low barriers to
entry that may restrict the market power of companies currently in the market.
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LEARNING OUTCOME

Mastery

The candidate should be able to:

[
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calculate and explain gross domestic product (GDP) using
expenditure and income approaches

compare the sum-of-value-added and value-of-final-output methods
of calculating GDP

compare nominal and real GDP and calculate and interpret the GDP
deflator

compare GDP, national income, personal income, and personal
disposable income

explain the fundamental relationship among saving, investment, the
fiscal balance, and the trade balance

explain how the aggregate demand curve is generated
explain the aggregate supply curve in the short run and long run
explain causes of movements along and shifts in aggregate demand

and supply curves

describe how fluctuations in aggregate demand and aggregate supply
cause short-run changes in the economy and the business cycle

distinguish among the following types of macroeconomic equilibria:
long-run full employment, short-run recessionary gap, short-run
inflationary gap, and short-run stagflation

explain how a short-run macroeconomic equilibrium may occur at a
level above or below full employment

analyze the effect of combined changes in aggregate supply and
demand on the economy
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LEARNING OUTCOME

Mastery | The candidate should be able to:

] describe sources, measurement, and sustainability of economic
growth
] describe the production function approach to analyzing the sources

of economic growth

] define and contrast input growth with growth of total factor
productivity as components of economic growth

INTRODUCTION

In the field of economics, microeconomics is the study of the economic activity and
behavior of individual economic units, such as a household, a company, or a market
for a particular good or service, and macroeconomics is the study of the aggregate
activities of households, companies, and markets. Macroeconomics focuses on national
aggregates, such as total investment, the amount spent by all businesses on plant
and equipment; total consumption, the amount spent by all households on goods
and services; the rate of change in the general level of prices; and the overall level of
interest rates.

Macroeconomic analysis examines a nation’s aggregate output and income, its
competitive and comparative advantages, the productivity of its labor force, its price
level and inflation rate, and the actions of its national government and central bank.
The objective of macroeconomic analysis is to address such fundamental questions
as the following:

=  What is an economy’s aggregate output, and how is aggregate income
measured?

= What factors determine the level of aggregate output/income for an
economy?

= What are the levels of aggregate demand and aggregate supply of goods and
services within the country?

= Is the level of output increasing or decreasing, and at what rate?

= Is the general price level stable, rising, or falling?

= Is unemployment rising or falling?

= Are households spending or saving more?

= Are workers able to produce more output for a given level of inputs?

= Are businesses investing in and expanding their productive capacity?

= Are exports (imports) rising or falling?

From an investment perspective, investors must be able to evaluate a country’s
current economic environment and to forecast its future economic environment in
order to identify asset classes and securities that will benefit from economic trends
occurring within that country. Macroeconomic variables—such as the level of inflation,
unemployment, consumption, government spending, and investment—have different

effects on the growth and profitability of industries within a country, the companies
within those industries, and the returns of the securities issued by those companies.
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Aggregate Qutput and Income

The following section describes gross domestic product and related measures of
domestic output and income. Short-run and long-run aggregate demand and supply
curves are discussed next, followed by the causes of shifts and movements along those
curves, as well as factors that affect equilibrium levels of output, prices, and interest
rates. The last section discusses sources, sustainability, and measures of economic
growth.

AGGREGATE OUTPUT AND INCOME

calculate and explain gross domestic product (GDP) using
expenditure and income approaches

compare the sum-of-value-added and value-of-final-output methods
of calculating GDP

compare nominal and real GDP and calculate and interpret the GDP
deflator

compare GDP, national income, personal income, and personal
disposable income

0O O o o

explain the fundamental relationship among saving, investment, the
fiscal balance, and the trade balance

The aggregate output of an economy is the value of all the goods and services pro-
duced during a specified period. The aggregate income of an economy is the value
of all the payments earned by the suppliers of factors used in the production of goods
and services. Because the value of the output produced must accrue to the factors of
production, aggregate output and aggregate income within an economy must be equal.

There are four broad forms of payments (i.e., income): compensation of employees,
rent, interest, and profits. Compensation of employees includes wages and benefits
(primarily employer contributions to private pension plans and health insurance)
that individuals receive in exchange for providing labor. Rent is payment for the use
of property. Interest is payment for lending funds. Profit is the return that owners
of a company receive for the use of their capital and the assumption of financial risk
when making their investments. We can think of the sum of rent, interest, and profit
as the operating surplus of a company. It represents the return on all capital used by
the business.

Although businesses are the direct owners of much of the property and physi-
cal capital in the economy, by virtue of owning the businesses, households are the
ultimate owners of these assets and hence the ultimate recipients of the profits. In
reality, of course, a portion of profits are usually retained within businesses to help
finance maintenance and expansion of capacity. Similarly, because the government
is viewed as operating on a non-profit basis, any revenue it receives from ownership
of companies and/or property may be viewed as being passed back to households in
the form of lower taxes. Therefore, for simplicity, it is standard in macroeconomics
to attribute all income to the household sector unless the analysis depends on a more
precise accounting.

Aggregate expenditure, the total amount spent on the goods and services produced
in the (domestic) economy during the period, must also be equal to aggregate output
and aggregate income. Some of this expenditure, however, may come from other
countries in the form of net exports. Thus, aggregate output, aggregate income, and
aggregate expenditure all refer to different ways of decomposing the same quantity.
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Exhibit 1 illustrates the flow of inputs, output, income, and expenditures in a very
simple economy. Households supply the factors of production (labor and capital) to
businesses in exchange for wages and profit (aggregate income) totaling £100. These
flows are shown by the top two arrows. Companies use the inputs to produce goods
and services (aggregate output) that they sell to households (aggregate expenditure)
for £100. The output and expenditure flows are shown by the bottom two arrows.
Aggregate output, income, and expenditure are all equal to £100.

In this simplified example, households spend all of their income on domestically
produced goods and services. They do not buy non-domestic goods, save for the future,
or pay taxes. Similarly, businesses do not sell internationally or to the government,
and they do not invest to increase their productive capacity. These important com-
ponents of the economy will be added in a later section. But first we need to discuss
how output and income are measured.

Exhibit 1: Output, Income, and Expenditure in a Simple Economy: The

Circular Flow

Income £100 (= Wages + Profits)

Labor and Capital

Business
Households Firms

x Goods and Services T

Consumption Expenditure £100

Gross Domestic Product
Gross domestic product (GDP) measures

= the market value of all final goods and services produced within the econ-
omy during a given period (output definition) or, equivalently,

= the aggregate income earned by all households, all companies, and the gov-
ernment within the economy during a given period (income definition).

Intuitively, GDP measures the flow of output and income in the economy. GDP
represents the broadest measure of the value of economic activity occurring within
a country during a given period.

Therefore, GDP can be determined in two different ways. In the income approach,
GDP is calculated as the total amount earned by households and companies in the
economy. In the expenditure approach, GDP is calculated as the total amount spent
on the goods and services produced within the economy during a given period. For
the economy as a whole, total income must equal total expenditures, so the two
approaches yield the same result.



© CFA Institute. For candidate use only. Not for distribution.

Aggregate Qutput and Income

Many developed countries use a standardized methodology for measuring GDP. This
methodology is described in the official handbook of the Organisation for Economic
Co-Operation and Development (Paris: OECD Publishing). The OECD reports the
national accounts for many developed nations. In the United States, the National
Income and Product Accounts (also called NIPA, or national accounts, for short) is
the official US government accounting of all the income and expenditure flows in the
US economy. The national accounts are the responsibility of the US Department of
Commerce and are published in its Survey of Current Business. In Canada, similar
data are available from Statistics Canada, whereas in China, the National Bureau of
Statistics of China provides GDP data.

To ensure that GDP is measured consistently over time and across countries, the
following three broad criteria are used:

= All goods and services included in the calculation of GDP must be produced
during the measurement period. Therefore, items produced in previous
periods—such as houses, cars, machinery, or equipment—are excluded. In
addition, transfer payments from the government sector to individuals, such
as unemployment compensation or welfare benefits, are excluded. Capital
gains that accrue to individuals when their assets appreciate in value are also
excluded.

= The only goods and services included in the calculation of GDP are those
whose value can be determined by being sold in the market. This crite-
rion enables the price of goods or services to be objectively determined.
For example, a liter of extra virgin olive oil is more valuable than a liter of
spring water because extra virgin olive oil has a higher market price than
spring water does. The value of labor used in activities that are not sold
on the market, such as commuting or gardening, is also excluded from
GDP. Byproducts of production processes are also excluded if they have no
explicit market value, such as air pollution, water pollution, and acid rain.

= Only the market value of final goods and services is included in GDP. Final
goods and services are those that are not resold. Intermediate goods are
goods that are resold or used to produce another good. Note that “inter-
mediate goods” should not be confused with inventories and “final goods”
should not be confused with so-called final sales. The value of intermediate
goods is excluded from GDP because additional value is added during the
production process, and all the value added during the entire production
process is reflected in the final sale price of the finished good. An alternative
approach to measuring GDP is summing all the value added during the pro-
duction and distribution processes. The most direct approach, however, is to
sum the market value of all the final goods and services produced within the
economy during a given period.

Two distinct, but closely related, measurement methods can be used to calculate
GDP based on expenditures: value of final output and sum of value added. Exhibit 2
illustrates these two methods. In this example, a farmer sells wheat to a miller. The
miller grinds the wheat into flour and sells it to a baker, who makes bread and sells
it to a retailer. Finally, the bread is sold to retail customers. The wheat and flour are
both intermediate goods in this example because they are used as inputs to produce
another good. Thus, they are not counted (directly) in GDP. For the purposes of
GDP, the value of the final product is €1.00, which includes the value added by the
bread retailer as a distributor of the bread. If, in contrast, the baker sold directly to
the public, the value counted in GDP would be the price at which the baker sold the
bread, €0.78. The left column of the exhibit shows the total revenue received at each
stage of the process, whereas the right column shows the value added at each stage.
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Note that the market value of the final product (€1.00) is equal to the sum of the value
added at each of the stages. Thus, the contribution to GDP can be measured as either
the final sale price or the sum of the value added at each stage.

Exhibit 2: Value of Final Product Equals Income Created

Value Added
Receipts at Each (= Income Created)
Stage (€) at Each Stage (€)
Receipts of farmer from miller 0.15 0.15 Value added by farmer
Receipts of miller from baker 0.46 0.31 Value added by miller
Receipts of baker from retailer 0.78 0.32 Value added by baker
Receipts of retailer from final 1.00 0.22 Value added by retailer
customer
1.00 1.00
Value of final output Total value added =

Total income created

EXAMPLE 1

Contribution of Automobile Production to GDP

1. Exhibit 3 provides simplified information on the cost of producing an
automobile in the United States at various stages of the production process.
The example assumes the automobile is produced and sold domestically
and assumes no imported material is used. Calculate the contribution of
automobile production to GDP using the value-added method, and show
that it is equivalent to the expenditure method. What effect would the use of
imported steel or plastics have on GDP?

Exhibit 3: Cost of Producing Automobiles

Stage of Production Sales Value ($)

1. Production of basic materials

Steel 1,000

Plastics 3,000

Semiconductors 1,000

2. Assembly of automobile (manufacturer price) 15,000

3. Wholesale price for automobile dealer 16,000

4. Retail price 18,000
Solution:

GDP includes only the value of final goods and ignores intermediate goods
in order to avoid double counting. Thus, the final sale price of $18,000

and not the total sales value of $54,000 (summing sales at all the levels of
production) would be included in GDP. Alternatively, we can avoid double
counting by calculating and summing the value added at each stage. At each
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stage of production, the difference between what a company pays for its
inputs and what it receives for the product is its contribution to GDP. The
value added for each stage of production is computed as follows:

127

Value Added

Stage of Production Sales Value ($) (%)
1. Production of basic materials

Steel 1,000 1,000

Plastics 3,000 3,000

Semiconductors 1,000 1,000

Total inputs 5,000 (sum of three inputs)
2. Assembly of car (manufacturer price) 15,000 10,000 = (15,000 - 5,000)
3. Wholesale price for car dealer 16,000 1,000 = (16,000 - 15,000)
4. Retalil price 18,000 2,000 = (18,000 - 16,000)
Total expenditures 18,000
Total value added 18,000

Thus, the sum of the value added by each stage of production is equal to
$18,000, which is equal to the final selling price of the automobile. If some of
the inputs (steel, plastics, or semiconductors) are imported, the value added
would be reduced by the amount paid for the imports.

Goods and Services Included at Imputed Values

As a general rule, only the value of goods and services whose value can be determined
by being sold in the market are included in the measurement of GDP. Owner-occupied
housing and government services, however, are two examples of services that are not
sold in the marketplace but are still included in the measurement of GDP.

When a household (individual) rents a place to live, she is buying housing services.
The household pays the owner of the property rent in exchange for shelter. The income
that a property owner receives is included in the calculation of GDP. When a household
purchases a home, however, it is implicitly paying itself in exchange for the shelter.
As a result, the government must estimate (impute) a value for this owner-occupied
rent, which is then added to GDP.

The value of government services provided by police officers, firemen, judges, and
other government officials is a key factor that affects the level of economic activity.
Valuing these services is difficult, however, because they are not sold in a market like
other services; individual customers cannot decide how much to consume or how
much they are willing to pay. Therefore, these services are simply included in GDP at
their cost (e.g., wages paid) with no value added attributed to the production process.

For simplicity and global comparability, the number of goods and services with
imputed values that are included in the measurement of GDP are limited. In gen-
eral, non-market activity is excluded from GDP. Thus, activities performed for one’s
own benefit, such as cooking, cleaning, and home repair, are excluded. Activities in
the so-called underground economy are also excluded. The underground economy
reflects economic activity that people hide from the government either because it is
illegal or because they are attempting to evade taxation. Undocumented laborers who
are paid “off the books” are one example. The illegal drug trade is another. Similarly,
barter transactions, such as neighbors exchanging services with each other (e.g.,
helping your neighbor repair his fence in exchange for him plowing your garden),
are excluded from GDP.
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Exhibit 4 shows a historical study on the estimated size of the underground economy
in various countries as a percentage of nominal GDP. The estimates range from 8% in
the United States to 60% in Peru. Based on these estimates, the US national income
accounts fail to account for roughly 7.4% (= 8/108) of economic activity, whereas in
Peru, the national accounts miss roughly 37.5% (= 60/160) of the economy. For most
of the countries shown, the national accounts miss 12%—20% of the economy.

Exhibit 4: Underground Economy As a Percentage of
Nominal GDP (2006)

Underground Economy As a

Country Percentage of Nominal GDP (%)
Peru 60.0
Mexico 32.1
South Korea 27.5
Costa Rica 26.8
Greece 26.0
India 24.4
Italy 23.1
Spain 20.2
Sweden 16.3
Germany 15.4
Canada 14.1
China 14.0
France 13.2
Japan 8.9
United States 8.0

Source: Friedrich Schneider and Andreas Buehm, Linz University, 2009.

It should be clear from these estimates of the underground economy that the reliability
of official GDP data varies considerably across countries. Failure to capture a signifi-
cant portion of activity is one problem. Poor data collection practices and unreliable
statistical methods within the official accounts are also potential problems.

Nominal and Real GDP

To evaluate an economy’s health, it is often useful to remove the effect of changes in
the general price level on GDP because higher (lower) income driven solely by changes
in the price level is not indicative of a higher (lower) level of economic activity. To
account for these effects, economists use real GDP, which indicates what would
have been the total expenditures on the output of goods and services if prices were
unchanged. Per capita real GDP (real GDP divided by the size of the population) has
often been used as a measure of the average standard of living in a country.
Suppose we are interested in measuring the GDP of an economy. For the sake
of simplicity, suppose that the economy consists of a single automobile maker and
that in 2019, 300,000 vehicles are produced with an average market price of €18,750.
GDP in 2019 would be €5,625,000,000. Economists define the value of goods and
services measured at current prices as nominal GDP. Suppose that in 2020, 300,000
vehicles are again produced but that the average market price for a vehicle increases
by 7% to €20,062.50. GDP in 2020 would be €6,018,750,000. Even though no more
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cars were produced in 2020 than in 2019, it appears that the economy grew by
(€6,018,750,000/€5,625,000,000) — 1 = 7% between 2019 and 2020, although it actually
did not grow at all.

Nominal and real GDP can be expressed as

Nominal GDP, = P, x Q,
where
P, = prices in year ¢

0; = quantity produced in year ¢

Real GDP, = Py x Q,
where
Pp = prices in the base year
Taking the base year to be 2019 and putting in the 2019 and 2020 numbers gives the

following:
Nominal GDP,g19 = (€18,750 x 300,000) = €5,625,000,000

Real GDP,g; = (€18,750 x 300,000) = €5,625,000,000
Nominal GDP,, = (€20,062.50 x 300,000) = €6,018,750,000

Real GDP,,, = (€18,750 x 300,000) = €5,625,000,000

In this example, real GDP did not change between 2019 and 2020 because the total
output remained the same: 300,000 vehicles. The difference between nominal GDP
in 2020 and real GDP in 2020 was the 7% inflation rate.

Now suppose that the auto manufacturer produced 3% more vehicles in 2020 than
in 2019 (i.e., production in 2020 was 309,000 vehicles). Real GDP would increase by
3% from 2019 to 2020. With a 7% increase in prices, nominal GDP for 2020 would
now be as follows:

Nominal GDP,g,, = (1.03 x 300,000) x (1.07 x €18,750)
= (309,000 x €20,062.50)
= €6,199,312,500
The implicit price deflator for GDP, or simply the GDP deflator, is defined as

follows:

Value of current year output at current year prices
Value of current year output at base year prices

Thus, in the example, the GDP deflator for 2020 is [(309,000 x €20,062.50)/ (309,000
x €18,750)](100) = (1.07)(100) = 107. The GDP deflator broadly measures the aggre-
gate changes in prices across the overall economy, and hence changes in the deflator
provide a useful gauge of inflation within the economy.

Real GDP is equal to nominal GDP divided by the GDP deflator scaled by 100:

Real GDP = Nominal GDP/(GDP deflator/100)

GDP deflator = x 100

This relation gives the GDP deflator its name. That is, the measure of GDP in
terms of current prices, nominal GDP, is adjusted for inflation by dividing it by the
deflator. The expression also shows that the GDP deflator is the ratio of nominal GDP
to real GDP scaled by 100:

GDP deflator = (Nominal GDP/Real GDP) x 100
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Thus, real GDP for 2020 would be

Real GDP,(,o = Nominal GDP/(GDP deflator/100)
=€6,199,312,500/(107/100)
= €5,793,750,000

Note that €5,793,750,000 represents 3% real growth over 2019 GDP and 3% higher
real GDP for 2020 than under the assumption of no growth in unit car sales in 2020.

What would be the increase in nominal GDP for 2020 compared with 2019 with
the 3% greater automobile production and 7% inflation?

(Nominal GDP5,¢/Nominal GDP,g;9) — 1
= (€6,199,312,500/€5,625,000,000) — 1

=0.102

So, nominal GDP would increase by 10.2%, which equals (1.07 x 1.03) - 1, or
approximately 7% + 3% = 10%. Which number is more informative about growth in
economic activity: 3% real growth or 10.2% nominal growth? The real growth rate is
more informative because it exactly captures increases in output. Nominal growth, by
blending price changes with output changes, is less directly informative about output
changes.In summary, real economic growth is measured by the percentage change in
real GDP. When measuring real economic activity or when comparing one nation’s
economy with another, real GDP and real GDP growth should be used because they
more closely reflect the quantity of output available for consumption and investment.

EXAMPLE 2

Calculating the GDP Deflator

1. John Lambert is an equity analyst with Equitytrust, an investment manage-
ment firm that primarily invests in domestic stocks and bonds in a hypo-
thetical country. Equitytrust’s investment policy committee is concerned
about the possibility of inflation. The implicit GDP deflator is an important
measure of the overall price level in the economy, and changes in the defla-
tor provide an important gauge of inflation within the economy. Released
GDP data are shown in Exhibit 5. The committee asks Lambert to use the
GDP data to calculate the implicit GDP price deflator from 2016 to 2020 and
the inflation rate for 2020.

Exhibit 5: Real and Nominal GDP

Seasonally adjusted at annual rates (SAAR)

2016 2017 2018 2019 2020
GDP at market prices 1,822,808 1,897,531 1,990,183 1,994,911 2,035,506
Real GDP 1,659,195 1,698,153 1,747,478 1,762,561 1,786,677
Solution:

The implicit GDP price deflator measures inflation across all sectors of
the economy, including the consumer, business, government, exports,
and imports. It is calculated as the ratio of nominal to real GDP and re-
ported as an index number with the base year deflator equal to 100. The
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implicit GDP price deflator for the economy for 2020 is calculated as

(2,035,506/1,786,677) x 100 = 113.9. The results for the other years are

shown in the following table:

2016 2017 2018 2019 2020

GDP at market prices ($ millions) 1,822,808 1,897,531 1,990,183 1,994,911 2,035,506
Real GDP (2007 $ millions) 1,659,195 1,698,153 1,747,478 1,762,561 1,786,677
Implicit GDP price deflator 113.9 111.7 113.9 113.2 113.9

For 2016, the annual inflation rate is equal to [(113.9/113.2) — 1] or 0.62
percent. This shows that Canada experienced a very low rate of inflation in
2016.

The Components of GDP

Having defined GDP and discussed how it is measured, we can now consider the major
components of GDP, the flows among the four major sectors of the economy—the
household sector, the business sector, the government sector, and the foreign or external
sector (consisting of transactions with the “rest of the world”)—and the markets through
which they interact. An expression for GDP, based on the expenditure approach, is

GDP=C+I+G+X-M)=(C+G+U+GH+X—-M) (1)
where

C = consumer spending on final goods and services

I = gross private domestic investment, which in cludes business investment
in capital goods (e.g., fixed capital such as plant and equipment) and changes in
inventory (inventory investment)

G = government spending on final goods and services for both current con-
sumption and investment in capital goods = G¢ + G/

X = exports
M = imports

Exhibit 6 shows the flow of expenditures, income, and financing among the four
sectors of the economy and the three principal markets. In the exhibit, solid arrows
point in the direction of expenditure on final goods and services. For simplicity, cor-
responding flows of output are not shown separately. The flow of factors of production
is also shown with a solid arrow. Financial flows, including income and net taxes, are
shown with dashed arrows pointing to the recipient of funds.
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Exhibit 6: Output, Income, and Expenditure Flows
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The Household and Business Sectors

The very top portion of Exhibit 6 shows the services of labor, land, and capital flowing
through the factor market to business firms and the flow of income back from firms
to households. Households spend part of their income on consumption (C) and save
(S) part of their income for future consumption. Current consumption expenditure
flows through the goods market to the business sector. Household saving flows into
the financial markets, where it provides funding for businesses that need to borrow
or raise equity capital. Firms borrow or raise equity primarily to finance investment
() in inventory, property, plant, and equipment. Investment (J) is shown flowing from
firms through the goods market and back to firms because the business sector both
demands and produces the goods needed to build productive capacity (capital goods).

In most developed economies, such as Italy and the United States, expenditures
on capital goods represent a significant portion of GDP. Investments (expenditures)
on capital goods accounted for approximately 12.3% of Italy’s GDP in 2015, while in
the United States investments accounted for approximately 16.2% of GDP during the
same period. In some developing countries, notably China (45.4%) and India (32.9%),
investment spending accounts for a substantially larger share of the economy (accord-
ing to OECD.Stat). As we will examine in greater detail later, investment spending is
an important determinant of an economy’s long-term growth rate. At the same time,
investment spending is the most volatile component of the economy, and changes in
capital spending—especially spending on inventories—are one of the main factors
causing short-run economic fluctuations.

The Government Sector

The government sector collects taxes from households and businesses. For simplicity,
only the taxes collected from the household sector are shown in Exhibit 6. In turn, the
government sector purchases goods and services (G) for both consumption and invest-
ment from the business sector. For example, the government sector hires construction
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companies to build roads, schools, and other infrastructure goods. Government
expenditure (G) also reflects spending on the military, police and fire protection, the
postal service, and other government services. To keep Exhibit 6 simple, however, we
combine consumption and investment expenditures into government expenditure, G.

Governments also make transfer payments to households. In general, such pay-
ments are designed to address social objectives such as maintaining minimum living
standards, providing health care, and assisting the unemployed with retraining and
temporary support. In Exhibit 6, transfer payments are subtracted from taxes and
reflected in net taxes (7).

Transfer payments are not included in government expenditures on goods and
services (G) because they represent a monetary transfer by the government of tax
revenue back to individuals, with no corresponding receipt of goods or services.
The household spending facilitated by the transfer payments is, of course, included
in consumption (C) and, hence, GDP. It is worth noting that transfers do not always
take the form of direct payments to beneficiaries. Instead, the government may pay
for or even directly provide goods or services to individuals. For example, universal
health care programs often work in this way.

If, as is usually the case, government expenditure (G) exceeds net taxes (7), then
the government has a fiscal deficit and must borrow in the financial markets. Thus,
the government may compete with businesses in the financial markets for the funds
generated by household saving. The only other potential source of funds in an economy
is capital flows from the rest of the world, discussed in the next section.

In 2015, the ratio of general government spending (which includes central gov-
ernment as well as state, provincial, and local government) to GDP in Italy was 50.4%,
while in the United States it was 37.7%. In countries where the government provides
more services, such as universal health care in Italy, the government’s contribution to
GDP is greater. France’s government sector represents 57.0% of GDP. In other coun-
tries, the public sector makes up a smaller share. In Mexico, for example, government
spending is 24.5% of GDP. Exhibit 7 shows data on tax revenues, general government
spending, and transfer payments as a share of nominal GDP.

Exhibit 7: General Government Spending and Taxes as a Percentage of GDP (2015)

General Government Spending

as a Percentage of GDP
General Government

Tax Revenues as a Goods and Services
Country Percentage of GDP Total and Debt Service Transfer Payments
Canada 39.8% 41.1% n.a. n.a.
Mexico 23.6 24.5 n.a. n.a.
United States 33.5 37.7 29.9 7.8
Japan 35.8 39.4 23.3 16.1
South Korea 33.8 32.4 n.a. n.a.
France 53.4 57.0 32.5 24.5
Germany 44.7 44.0 25.0 19.0
Greece 48.3 54.2 33.7 20.5
Italy 47.7 50.4 29.0 21.4
Sweden 50.5 50.2 29.3 20.9

Australia 34.3 37.2 27.0 10.2
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General Government

General Government Spending
as a Percentage of GDP

Tax Revenues as a Goods and Services
Country Percentage of GDP Total and Debt Service Transfer Payments
OECD - Average 42.2 43.8 27.3 16.5

Note: n.a. = not available
Source: Government at a Glance, 2017 edition (stats.oecd.org).

The External Sector

Trade and capital flows involving the rest of the world are shown in the bottom right
quadrant of Exhibit 6. Net exports (X — M) reflects the difference between the value
of goods and services sold internationally—exports (X)—and the portion of domestic
consumption (C), investment (/), and government expenditure (G) that represents
purchases of goods and services from the rest of the world—imports (M).

A balance of trade deficit means that the domestic economy is spending more
on international goods and services than other nations’ economies are spending on
domestic goods and services. It also means that the country is spending more than
it produces because domestic saving is insufficient to finance domestic investment
plus the government’s fiscal balance. A trade deficit must be funded by borrowing
from the rest of the world through the financial markets. The rest of the world is able
to provide this financing because, by definition, it must be running a corresponding
trade surplus and is spending less than it produces.

It bears emphasizing that trade and capital flows between an economy and the rest
of the world must balance. One area’s deficit is another’s surplus, and vice versa. This
dynamic is an accounting identity that must hold. In effect, having allowed a country
to run a trade deficit, other nations must, in aggregate, finance it. The financing terms,
however, may or may not be attractive.

Exhibit 8 reports trade balances for the United States with selected countries.
Note that in 2016, China was the United States’ largest trading partner, in terms of
sending goods to the United States (US imports). Mexico and Canada, members of
NAFTA along with the United States, were second and third in sending goods to the
United Sates but were also important consumers of US goods (US exports). Over all
its trading partners, the US balance of trade deficit in 2016 was US$734,316.3 million.

Exhibit 8: US International Trade in Goods—Selected Countries, 2016

(USS millions)

Exports Imports Balance
Total, all countries 1,454,624.2 2,188,940.5 -734,316.3
Europe 318,447.1 483,454.8 -165,007.7
Euro area 200,166.6 325,880.1 -125,713.4
France 30,941.2 46,764.6 -15,823.4
Germany 49,362.0 114,227.4 -64,865.4
Italy 16,753.6 45,210.1 -28,456.5
Canada 266,826.7 278,066.8 -11,240.1
Mexico 230,969.1 294,151.0 -63,191.9

China 115,775.1 462,813.0 -347,037.9
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Exports Imports Balance

India 21,689.0 45,998.4 -24,309.5

Japan 63,264.3 132,201.8 -68,937.6

Source: FT-900 Supplement, US International Trade in Goods and Services, December 2016.

GDP, National Income, Personal Income, and Personal
Disposable Income

This section examines the calculation of GDP and other income measures in detail
by means of an analysis of data from Statistics Canada.

Exhibit 9 provides data on the level of Canadian GDP and its components mea-
sured at market prices (nominal GDP) as part of Example 3.

Exhibit 9: GDP Measures for the Canadian Economy

(C$ millions at market prices, seasonally adjusted at annual rates)

2014 2015 2016 2017 2018
Expenditure-Based:
Final consumption expenditure 1,517,376 1,566,215 1,610,954 1,684,563 1,754,326
Household final consumption 1,086,253 1,122,079 1,153,668 1,208,438 1,255,327
expenditure
Non-profit institutions serving house- 26,826 28,575 30,951 31,976 33,207
holds' final consumption expenditure
General governments final consump- 404,297 415,561 426,335 444,149 465,792
tion expenditure
Gross fixed capital formation 486,542 474,732 461,262 486,760 501,247
Business gross fixed capital formation 410,591 395,432 382,196 401,686 409,835
Non-profit institutions serving house- 3,145 2,956 2,212 2,290 2,325
holds’ gross fixed capital formation
General governments’ gross fixed capi- 72,806 76,344 76,854 82,784 89,087
tal formation
Investment in inventories 9,603 -577 -228 17,088 11,904
Exports to other countries 633,112 633,955 638,095 672,533 713,351
Less: Imports from other countries 651,176 683,019 685,868 719,909 756,913
Statistical discrepancy -559 -865 1,320 72 -59
GDP at market prices 1,994,898 1,990,441 2,025,535 2,141,107 2,223,856
Income-Based:
Compensation of employees 998,463 1,026,846 1,026,483 1,069,956 1,120,520
Gross operating surplus 557,244 505,167 526,024 573,257 590,510
Net operating surplus: corporations 289,123 220,212 233,763 280,267 287,280
Consumption of fixed capital: 203,080 217,285 222,954 221,894 228,666
corporations
Consumption of fixed capital: general 65,041 67,670 69,307 71,096 74,564

governments and non-profit institu-
tions serving households
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2014 2015 2016 2017 2018
Gross mixed income 227,166 235,365 244,403 256,757 265,147
Net mixed income 172,079 177,997 183,577 194,463 199,212
Consumption of fixed capital: unincor- 55,087 57,368 60,826 62,294 65,935
porated businesses
Taxes less subsidies on production 84,321 88,570 90,516 95,563 98,698
Taxes less subsidies on products and 127,144 133,627 139,429 145,647 148,921
imports
Statistical discrepancy 560 866 -1,320 -73 60
Gross domestic income at market 1,994,898 1,990,441 2,025,535 2,141,107 2,223,856

prices

Source: Statistics Canada. Table 36-10-0222-01 and Table: 36-10-0221-01 GDP, expenditure-based &
income-based, annual (x C$1,000,000).

Exhibit 9 shows the two approaches to measuring GDP: 1) expenditures on final
output measured as the sum of sales to the final users and 2) the sum of the factor
incomes generated in the production of final output. In theory, the two approaches
should provide the same estimate of GDP. As shown in the exhibit, however, they differ
in practice because of the use of different data sources. The difference is accounted
for by a statistical discrepancy. Market analysts more closely follow the expenditure
approach because the expenditure data are more timely and reliable than data for the
income components.

Using the expenditure approach, Statistics Canada measures Canadian GDP as
follows:

GDP = Consumer spending on goods and services
+ Business gross fixed investment

+ Change in inventories

+ Government spending on goods and services

+ Government gross fixed investment

+ Exports — Imports

+ Statistical discrepancy

Canadian national income accounts explicitly allocate government expenditures
between consumption expenditure and gross fixed capital formation. Not all coun-
tries make this distinction. The United States, for example, does not. Also note that
the investment in business inventories must be included in expenditures. Otherwise,
goods produced but not yet sold would be left out of GDP.

The income-based approach calculates gross domestic income (GDI) as the sum
of factor incomes and essentially measures the cost of producing final output. Two
of the costs entering into the gross value of output, however, are not really earned by
a factor of production. These items, depreciation and indirect taxes, are discussed
next. GDP is estimated in the income approach as follows (note that construction of
the national income accounts varies across countries):

GDP = Gross domestic income (GDI)

= Net domestic income + Consumption of fixed capital (CFC) + Statistical
discrepancy

where gross domestic income is the income received by all factors of production used
in the generation of final output:
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Gross domestic income = Compensation of employees
+ Gross operating surplus

+ Gross mixed income

+ Taxes less subsidies on production

+ Taxes less subsidies on products and imports

Compensation of employees consists of 1) wages and salaries including direct com-
pensation in cash or in kind plus 2) “employers’ social contributions” that supplement
wages, which are primarily payments for government-sponsored social security schemes
including pensions and health insurance.

Gross operating surplus is related to corporate profits and includes private cor-
porations, non-profit corporations, and government corporations. Gross operating
surplus is the surplus arising from operations and does not take out charges for rent,
interest, or similar charges on financial assets or natural resources used by the business.
As such, gross operating surplus essentially measures the return on capital used by
the business as a whole, rather than the return to the owners of the business (profit).

Gross mixed income is the same concept applied to unincorporated business
in the economy. It is measured in the same way as gross operating surplus and has
three major components: 1) farm income, 2) non-farm income excluding rent, and
3) rental income.

“Indirect business taxes less subsidies” reflects taxes and subsidies included in
the final price of the good or service. It is the (net) portion of national income that
is directly paid to the government. In the Canadian accounts, these are measured in
two ways: 1) “taxes less subsidies on products and imports,” which include sales taxes,
fuel taxes, and import duties, and 2) “taxes less subsidies on factors of production,’
which are mainly property taxes and payroll taxes.

The consumption of fixed capital (CFC) is a measure of the wear and tear (depre-
ciation) of the capital stock that occurs in the production of goods and services. This
measure acknowledges the fact that some income/output must be allocated to the
replacement of the existing capital stock as it wears out. Loosely speaking, one may
think of Profit + CFC as the gross surplus earned by capital, with the CFC being the
amount that must be earned and reinvested to maintain the existing productivity of
the capital.

Along with the GDP report, Statistics Canada and other government statistical
agencies provide information on personal income (called Primary Household Income in
the Canadian accounts) and personal saving (called Household Net Saving), as shown
in Exhibit 10. Personal income is a broad measure of household income and measures
the ability of consumers to make purchases. As such, it is one of the key determinants
of consumption spending. Primary Household Income includes all income received
by households, whether earned or unearned. It includes compensation of employees
plus net mixed income from unincorporated businesses plus net property income.

Exhibit 10: Household Income and Saving for the Canadian Economy

(CS$ millions at market prices, seasonally adjusted at annual rates)

2014 2015 2016 2017 2018
Compensation of employees 996,247 1,024,743 1,024,142 1,066,600 1,117,091
Plus: net mixed income 172,079 177,997 183,577 194,463 fill in
Plus: net property income 126,019 142,185 133,098 140,942 140,370
Primary household income 1,294,345 1,344,925 1,340,817 1,402,005 calc

Plus: current transfers received 266,153 288,200 307,077 320,861 333,602
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2014 2015 2016 2017 2018

Less: current transfers paid 478,843 503,245 515,136 533,256 555,884

Household disposable income 1,081,655 1,129,880 1,132,758 1,189,610 calc

Less: household final consumption 1,086,253 1,122,079 1,153,668 1,208,438 fill in

expenditure

Plus: change in pension entitlements 46,439 43,260 43,139 43,391 43,087

Household net saving 41,841 51,061 22,229 24,563 calc

Household saving rate (%) 3.9 4.5 2.0 2.1 calc

Source: Statistics Canada. Table 36-10-0224-01 Household sector, current accounts, provincial and
territorial, annual.

Household disposable income (HDI) is equal to personal income less personal taxes.
In reality, households both pay taxes to the government and receive some income from
governments (transfer payments such as social insurance payments, unemployment
compensation, and disability payments) that is not earned. Thus HDI is calculated as
household primary income less net current transfers paid. This calculation measures
the amount of after-tax income that households have to spend on goods and services
or to save. Thus, it is the most relevant, and most closely watched, measure of income
for household spending and saving decisions.

Finally, household net saving is equal to HDI adjusted for two items: subtracting
household final consumption expenditures and adding the net change in pension
entitlements.

EXAMPLE 3

Canadian GDP Release and Other Measures of Production
and Income

1. The investment policy committee at Equitytrust asks John Lambert to re-
view the Canadian GDP data shown in Exhibit 9 and Exhibit 10.

1. Calculate 2018 GDP using the expenditure approach, and indicate how
the expenditures are represented in Exhibit 6.

2. Calculate 2018 GDP using the income approach.
Calculate personal income for 2018.

4. Using the Canadian data for 2018, calculate the level of household sav-
ing (S), the saving rate, and net payments (7) by the household sector
to government.

5. Calculate the impact of international trade on the Canadian economy
in 2018 and Canada’s net foreign borrowing/lending in 2018.

6. Calculate the amount of net fixed capital formation across all sectors
in 2018.

Solutions:

(all numbers in millions)
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Solution to 1:

In the expenditure approach, nominal GDP is calculated as the sum of
spending by the major sectors in the economy:

GDP = Final consumption expenditures + Gross fixed capital formation +
Investment in Inventories + Exports — Imports + Statistical discrepancySubstitut-
ing the numbers from Exhibit 9,

GDP = 1,754,326 + 501,247 + 11,904 + 713,351 — 756,913 — 59
= (C$2,223,856.

In Exhibit 6, these expenditures are represented by the arrows pointing to
the goods market and by the arrow pointing back to firms labeled as C +

I+ G + (X — M). Note that G in Exhibit 6 is captured here partly in final
consumption expenditures and partly in gross fixed capital formation for the
Canadian national income accounts.

Solution to 2:

On the income side, nominal GDP is equal to gross domestic income—the
sum of income received by the factors of production—given by the following
equation:

Gross domestic income = Compensation of employees + Gross operating surplus +
Gross mixed income+ Indirect business taxes — Subsidies + Statistical discrepancy

Substituting in the numbers from Exhibit 9, we get indirect business taxes
less subsidies as equal to the sum of taxes less subsidies on production
plus taxes less subsidies on products and imports = 98,698 + 148,921 =
C$247,619. Using this result,

GDP = GDI = 1,120,520 + 590,510 + 265,147 + 247,619 + 60
= (C$2,223,856.

Solution to 3:

Personal income (household primary income) is calculated as

Household Primary Income = Compensation of employees + Net mixed income +
Net property incomeSubstituting in the numbers from Exhibit 10,

Household primary income = 1,117,091 + 199,212 + 140,370
= (C$1,456,673.

Solution to 4:

Household saving is equal to personal disposable income less household
final consumption expenditures plus the change in pension entitlements.
Household final consumption (C) is given in Exhibit 9 as C$1,255,327.
Substituting in the appropriate numbers, Household net saving = Household
primary income — Net current transfers paid — Household final consump-
tion expenditure + Net change in pension entitlements = 1,456,673 —
(555,884 — 333,602) - 1,255,327 + 43,087 = C$22,151.
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The Canadian saving rate for 2018 = (22,151/1,117,091) = 2%.

Net “taxes” paid by the household sector consists of two components: 1)
transfers paid by households to the government minus 2) government trans-
fer payments received by households. From Exhibit 10, government transfer
payments to households for 2018 were C$333,602. The transfer payments by
households to government in 2018 was C$555,884. Thus the net payments
to government by households in 2018 was:

555,884 — 333,602 = C$222,282

Solution to 5:

It is clear from Exhibit 9 that the international sector generally has a

large effect each year on the Canadian economy. In 2018, exports were
C$713,351, or roughly 32% of Canadian GDP. Imports were higher than
exports at C$756,913 in 2018, indicating that Canada had a trade deficit of
713,351 — 756,913 = C$43,562. This figure is roughly the same size as the
trade deficit in 2017.

Canada funds its trade deficit by borrowing from the rest of the world
through the financial markets. In 2018, this involved borrowing C$43,562
from the rest of the world. Trade and capital flows between an economy
and the rest of the world must balance. A trade deficit must be funded by a
capital inflow.

Solution to 6:

Net fixed capital formation is equal to gross fixed capital formation found
in the expenditure accounts less consumption of fixed capital (CFC) by
corporations, government and non-profits, and unincorporated businesses
found in the income accounts. In 2018, gross fixed capital formation was
C$501,247, and CFC was (228,666 + 74,564 + 65,935) for corporations, gov-
ernment and non-profits, and unincorporated businesses, respectively.

Thus net fixed capital formation in the Canadian economy for 2018 was
501,247 - 369,165 = C$132,082.

Relationship among Saving, Investment, the Fiscal Balance and
the Trade Balance
Total expenditure on domestically produced output comes from four sources: house-

hold consumption (C), investments (I), government spending (G), and net exports
(X — M). This can be expressed as follows:

Expenditure=C+ 1+ G+ (X — M)
Personal disposable income is equal to GDP (Y) plus transfer payments (F) minus
retained earnings and depreciation (= business saving, Sg) minus direct and indirect

taxes (R). Households allocate disposable income between consumption of goods and
services (C) and household saving (Sg). Therefore,

Rearranging this equation, we get

Y=C+S8S+T

where T = (R - F) denotes net taxes and S = (Sg + Sz;) denotes total private sector saving.
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Because total expenditures must be identical to aggregate income (Y), we have
the following relationship:

C+S+T=C+I+G+X—M)

By rearranging this equation, we get the following fundamental relationship among
domestic saving, investment, the fiscal balance, and the trade balance:

S=1+(G-T)+(X~-M) 2)

This equation shows that domestic private saving is used or absorbed in one of three
ways: investment spending (/), financing government deficits (G — T), and building
up financial claims against overseas economies [positive trade balance, (X - M) > 0].
If there is a trade deficit [(X - M) < 0], then domestic private saving is being supple-
mented by inflows of foreign saving and other countries’ economies are building up
financial claims against the domestic economy.

By rearranging the identity, we can examine the implications of government
deficits and surpluses:

G-T=(S~D~(X~M
A fiscal deficit [(G - T) > 0] implies that the private sector must save more than

it invests [(S - I) > 0] or the country must run a trade deficit [(X — M) < 0] with cor-
responding inflow of foreign saving—or both.

EXAMPLE 4

Foreign Capital Inflows Help Finance Government Deficits

1. The budgetary situation changed dramatically in Canada during 2009, the
first year of the financial crisis. The Department of Finance Canada reported
that in 2009, the combined federal-provincial governments had a deficit of
C$84,249 (all amounts in C$ millions). Thus, the government sector operat-
ed at a deficit that needed to be financed. How was this deficit financed?

Solution:

Using the formula G - T = (S - I) — (X - M) shows that a budget deficit is
financed through either higher domestic saving (S), lower business invest-
ment (J), or international borrowing (X — M).

In 2009, private sector saving exceeded investment spending by C$58,588
(319,802 — 277,574). Thus, domestic private saving financed more than
69.5% of the 2009 government deficit (58,588/84,249).

To finance the rest of the government deficit, foreign imports (M) would
have to exceed exports (X) by C$25,661. The actual trade deficit (amount of
foreign borrowing) in 2009 was C$26,169, slightly greater than the amount
required. This difference largely results from the statistical discrepancy
caused by different data sources being used for expenditure-based and
income-based estimates of GDP.

Equation 2 is the key relationship that must hold in order for aggregate income
and aggregate expenditure to be equal. Up to this point, we have treated it as simply
an accounting identity. We now need to think of it as the outcome of explicit decisions
on the part of households, businesses, government, and people in other countries.
When we do so, we face the question of what underlies these decisions and how the
requisite balance is established.
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Economists have found that the dominant determinant of consumption spending
is disposable income (Y - Sz — T). This relationship can be expressed formally by
indicating that consumption is a function C(-) of disposable income,

C=CY-Sz-1)

or, dropping the technically correct but practically insignificant adjustment for
retained earnings and depreciation (Sg), a function of GDP minus net taxes:

C=CY-T)

When households receive an additional unit of income, some proportion of this
additional income is spent and the remainder is saved. The marginal propensity to
consume (MPC) represents the proportion of an additional unit of disposable income
that is consumed or spent. Because the amount that is not spent is saved, the marginal
propensity to save (MPS) is MPS = 1 - MPC.

According to the consumption function, either an increase in real income or a
decrease in taxes will increase aggregate consumption. Somewhat more sophisticated
models of consumption recognize that consumption depends not only on current
disposable income but also on wealth. Except for the very rich, individuals tend to
spend a higher fraction of their current income as their wealth increases because with
higher current wealth, there is less need to save to provide for future consumption.

Exhibit 11 shows household consumption expenditures as a percentage of GDP
for selected countries.

Exhibit 11: Household Final Consumption Expenditures as

a Percentage of GDP, 2018

United States 68.0%
Mexico 64.8
Italy 60.3
Japan 55.6
Canada 57.9
France 53.9
Germany 52.1

Source: The World Bank, https://data.worldbank.org/indicator/NE.CON.PRVT.ZS

These figures reflect the average propensity to consume (APC)—that is, the ratio
C/Y—rather than a measure of how the next unit of income would be divided between
spending and saving, the MPC. However, they are reasonable proxies for the MPC in
each country. Comparing Germany’s 55.0% APC with Mexico’s 67.8%, the implication
is that the Mexican economy is more sensitive to changes in disposable household
income than is the German economy. All else being equal, macroeconomic policies
that increase disposable household income, such as lowering government taxes, would
have a larger effect on the economies of Mexico (67.8%) and the United States (68.3%)
than similar policies would have in Germany (55.0%) or France (55.4%).

Companies are the primary source of investment spending (I). They make invest-
ment decisions in order to expand their stock of physical capital, such as building
new factories or adding new equipment to existing facilities. A definition of physical
capital is any manmade aid to production. Companies also buy investment goods, such
as manufacturing plants and equipment to replace existing facilities and equipment
that wear out. Total investment, including replacement of worn-out capital, is called
gross investment, as opposed to net investment, which reflects only the addition of new
capacity. GDP includes gross investment; hence the name gross domestic product.
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Total investment spending in such developed countries as Italy, Germany, the United
Kingdom, and the United States ranged between 12% and 16% of GDP in 2015 (OECD.
Stat Extracts: Country Statistical Profiles 2017, stats.oecd.org).

Investment decisions depend primarily on two factors: the level of interest rates
and aggregate output/income. The level of interest rates reflects the cost of financing
investment. The level of aggregate output serves as a proxy for the expected profitability
of new investments. When an economy is underutilizing its resources, interest rates
are typically very low, and yet investment spending often remains dormant because
the expected return on new investments is also low. Conversely, when output is high
and companies have little spare capacity, the expected return on new investments is
high. Thus, investment decisions may be modeled as a decreasing function I(,-) of the
real interest rate (nominal interest rate minus the expected rate of inflation) and an
increasing function of the level of aggregate output. Formally,

I1=Ir7Y)

where ] is investment spending, r is the real interest rate, and Y'is, as usual, aggre-
gate income. This investment function leaves out some important drivers of invest-
ment decisions, such as the availability of new and better technology. Nonetheless,
it reflects the two most important considerations: the cost of funding (represented
by the real interest rate) and the expected profitability of the new capital (proxied by
the level of aggregate output).

Many government spending decisions are insensitive to the current level of
economic activity, the level of interest rates, the currency exchange rate, and other
economic factors. Thus, economists often treat the level of government spending on
goods and services (G) as an exogenous policy variable determined outside the mac-
roeconomic model. In essence, this means that the adjustments required to maintain
the balance among aggregate spending, income, and output must occur primarily
within the private sector.

Tax policy may also be viewed as an exogenous policy tool. The actual amount
of net taxes (7) collected, however, is closely tied to the level of economic activity.
Most countries impose income taxes or value-added taxes (VAT) or both that increase
with the level of income or expenditure. Similarly, at least some transfer payments
to the household sector are usually based on economic need and are hence inversely
related to aggregate income. Each of these factors makes net taxes (7) rise and fall
with aggregate income, Y. The government’s fiscal balance can be represented as

G-T=G-t(D

where G is the exogenous level of government expenditure and #(Y) indicates
that net taxes are an (increasing) function of aggregate income, Y. The fiscal balance
decreases (smaller deficit or larger surplus) as aggregate income (Y) increases and
increases as income declines. This effect is called an automatic stabilizer because it
tends to mitigate changes in aggregate output.

Net exports (X — M) are primarily a function of income in the domestic country
and in the rest of the world and of the relative prices of domestic and non-domestic
goods and services. As domestic income rises, some of the additional demand that
is induced will be for imported goods. Thus, net exports will decline. An increase in
income in the rest of the world will lead to an increase in demand for the domestic
country’s products and hence an increase net exports. A decrease in the relative price
of domestically produced goods and services, perhaps because of a depreciation in
the domestic currency, will shift demand toward these products and hence increase
net exports.
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AGGREGATE DEMAND AND AGGREGATE SUPPLY

explain how the aggregate demand curve is generated

explain the aggregate supply curve in the short run and long run
explain causes of movements along and shifts in aggregate demand
and supply curves

describe how fluctuations in aggregate demand and aggregate supply
cause short-run changes in the economy and the business cycle

distinguish among the following types of macroeconomic equilibria:
long-run full employment, short-run recessionary gap, short-run
inflationary gap, and short-run stagflation

O O oo

[

explain how a short-run macroeconomic equilibrium may occur at a
level above or below full employment

] analyze the effect of combined changes in aggregate supply and
demand on the economy

Short-term fluctuations in an economy’s output arise for a number of reasons. The
fluctuations of output and price level can have a significant effect on issuers of secu-
rities and therefore come under close scrutiny by practitioners and policymakers.

We will build a model of aggregate demand and aggregate supply and use it to
discuss how aggregate output and the level of prices are determined in the economy.
Aggregate demand (AD) represents the quantity of goods and services that house-
holds, businesses, government, and international customers want to buy at any given
level of prices. Aggregate supply (AS) represents the quantity of goods and services
that producers are willing to supply at any given level of prices. It also reflects the
amount of labor and capital that households are willing to offer into the marketplace
at given real wage rates and cost of capital.

Aggregate Demand

As we will see, the aggregate demand curve looks like the ordinary demand curves
that we encounter in microeconomics: quantity demanded increases as the price level
declines. But our intuitive understanding of that relationship—lower price allows
us to buy more of a good with a given level of income—does not apply here because
income is not fixed. Instead, aggregate income/expenditure (GDP) is to be determined
within the model along with the price level. Thus, we need to explain the relationship
between price and quantity demanded somewhat differently.

The aggregate demand curve represents the combinations of aggregate income
and the price level at which two conditions are satisfied. First, aggregate expenditure
equals aggregate income. As indicated in our discussion of GDP accounting, this
relation must always be true after the fact. Second, the available real money supply is
willingly held by households and businesses. Recall that GDP is defined as

GDP=C+I+G+ X - M),
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where
C = consumer spending on final goods and services
I = gross private domestic investment
G = government spending on final goods and services
X = exports
M = imports

We assume that government spending (G) is exogenous, set by government policy.
To explain why the aggregate demand curve slopes downward, we analyze how the
price level in the economy affects the consumption (C), investment (J), and net export
(X — M) components of GDP. The downward slope of the aggregate demand curve
results from three effects: the wealth effect, the interest rate effect, and the real
exchange rate effect. We assume that the nominal money supply is held constant.

Wealth Effect

The wealth effect is based on the concept of purchasing power of nominal wealth,
including nominal value of the money held by consumers, physically or in a bank
account. Nominal wealth does not change: One British pound is always worth one
British pound. Similarly, one euro is worth one euro, and one yen is worth one yen.
The real value, however—the value of money in terms of goods and services—is not
fixed. It fluctuates with the prices of goods and services. Assume that our favorite loaf
of bread costs one pound (£1 = one loaf of bread). If we have £10 in a pocket, then
we have money that is equivalent to 10 loaves of bread. The real money holdings are
therefore 10 loaves of bread.

(g = 10 loaves

loaf

If the price of a loaf of bread increases to £2 (£2 = one loaf of bread), the same £10 is
now worth only five loaves of bread. Our real money holdings, and therefore our real
wealth, have decreased. Conversely, if the price of a loaf of bread decreases to one-half
pound (£0.50 = one loaf of bread), the same £10 is now worth 20 loaves of bread. Our
real money holdings, and therefore our real wealth, have increased.

The effect of the change in the price level and the resulting change in the real
value of money holdings give the wealth effect its name, because as the real value of
our money holdings changes, so does our real wealth.

The wealth effect is one reason that the aggregate demand curve is downward
sloping. An increase in the price level decreases the quantity of goods and services
that can be purchased with the fixed quantity of nominal wealth—consumers are less
wealthy (in real terms) and therefore demand fewer goods and services. Exhibit 12
illustrates this dynamic as the movement from Point A to Point B. An increase in the
price level from P; to P, reduces income from Y to Y,. Conversely, a decrease in the
price level increases the quantity of goods and services that can be purchased with
the fixed quantity of money available—consumers are wealthier (in real terms) and
therefore demand more goods and services.
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Exhibit 12: The Aggregate Demand Curve

Price Level

P2 ................................ N
py [
AD,
Y, Y Income, Output, Y
The Interest Rate Effect

When the price level changes, the demand for money also changes. For example, if the
price for your lunch today is 10 euros (€10 = lunch), then we need to have 10 euros
in our pocket to eat lunch. Now, assume that the price of lunch doubles to 20 euros
(€20 = lunch). If we want to eat lunch, we need to get more money—our demand
for money increases. With a fixed supply of money, the price of money increases.
Because the price of money is the interest rate, then as the price level increases, the
interest rate increases.

The converse is also true. If the price of lunch decreases to five euros (€5 = lunch),
we don't need to carry around as much money as before — our demand for money
decreases. With a fixed supply of money, the price of money decreases. Therefore, as
the price level decreases, the interest rate decreases.

Why not just keep extra “lunches” (money) in our pocket? Because holding extra
money in such liquid form means that we are giving up the interest that we could be
earning by lending the money out to others (e.g. through purchasing a government
or corporate bond or just leaving the money in a bank account and letting the bank
do the lending for us). The interest we would earn is the opportunity cost of keeping
money in our pocket. So, when the price level decreases, we will want to keep more
of our money in interest-bearing assets and our demand for money decreases.

Changes in the interest rate affect the quantity of goods and services demanded. If
interest rates increase, businesses invest less because their borrowing costs increase.
This shift leads to fewer profitable projects to invest in and also negatively affects the
demand for commercial real estate. In addition, higher interest rates lead to lower
consumption—especially for large purchases such as automobiles or residential real
estate, which are usually purchased with loans. If interest rates decrease, then busi-
nesses have more profitable projects to invest in, and consumers would be expected
to spend more.

This leads us to the interest rate effect. A higher price level creates greater demand
for money, which raises the interest rate. The higher interest rate decreases demand
for investment and consumption expenditures, which leads to less demand for goods
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and services. Conversely, a lower price level leads to a lower demand for money, which
leads to a lower interest rate. The lower interest rate increases demand for investment
and consumption expenditures, which leads to more demand for goods and services.

The Real Exchange Rate Effect

An increase in the domestic price level causes appreciation of the real exchange rate.
Real exchange rates will be explained later, but for the purpose of this discussion, it is
important to understand that the real exchange rate is the observed, quoted nominal
exchange rate adjusted for price level. So a higher price level affects the real exchange
rate and makes domestic goods more expensive in other countries, reducing exports.
It also makes non-domestic goods less expensive domestically, increasing imports. The
result is lower demand for domestic goods and services. Conversely, a decrease in the
domestic price level (assuming the price level abroad remains unchanged) leads to a
depreciation of the real exchange rate. This decrease in the real exchange rate makes
domestic goods less expensive in other countries, increasing exports, and non-domestic
goods more expensive domestically, decreasing imports. The result is higher demand
for domestic goods and services. This dynamic gives us the real exchange rate effect.

An additional channel affecting exchange rates involves the interest rate effect.
When interest rates increase (because of a higher price level), non-domestic investors
increase their demand for the domestic currency in the foreign exchange market
because they want to earn the higher return on their savings. This increased demand
causes the domestic currency to appreciate, which in turn increases the real exchange
rate.

When interest rates decrease (because of a lower price level), a similar but oppo-
site effect occurs. Domestic savers seek higher returns in non-domestic markets. This
increased supply of the domestic currency in the foreign exchange market causes
the domestic currency to depreciate, which in turn decreases the real exchange rate.

The interest rate effect just described is an additional channel through which a
higher price level leads to a higher real exchange rate. The two effects are comple-
mentary, operate in the same direction and magnify the impact of the change in price
level on aggregate demand. Exhibit 13 provides a summary.

Exhibit 13: Deriving Aggregate Demand Curve: Summary of Key Effects

Wealth Real wealth -
Effect declines
Higher Higher Fewer profitable Higher fund inflows
Interest 9 nig investments and fewer from abroad -) nominal Higher
money interest a @ « ;
rate effect large consumer and real exchange rate price
demand rates . .
purchases higher, -ve impact on level
net exports
Real Real exchange Exports less
Exchange rate a reci(agtes competitive «
rate effect pp Imports cheaper
AggregateDemand= C + | + G + (X-M)
Wealth Real wealth »
Effect increases
Lower Lower Greater number of Lower fund inflows
Interest h profitable investments Lower
money interest ) from abroad/greater w  ®» » rice
rate effect for firms and more large p
demand rates outflows -) weaker level
consumer purchases
exchange rate, +ve
Real £ " impact on net
ea xports more exports
Exchange Real exchange competitive »

rate depreciates

rate effect Imports dearer
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EXAMPLE 5

Slope of the Aggregate Demand Curve

1. Considering the movement along the aggregate demand curve, which of the
following statements best explains the interest rate effect when the price
level decreases?

A. Decrease in money demand, with a fixed money supply, leads to
lower interest rates. Lower interest rates induce businesses to invest
more because there is now a greater number of profitable projects.
Consumers also spend more when interest rates are lower. Lower
interest rates also weaken the exchange rate, boosting net exports.
These effects cause output to be higher at a lower price level.

B. Decrease in money demand, with a fixed money supply, leads to lower
interest rates. Lower interest rates induce businesses to invest less
because there are now fewer profitable projects. Lower interest rates
also weaken the exchange rate, boosting net exports.

(. Decrease in money demand, with a fixed money supply, leads to
higher interest rates, which induce businesses to invest less and con-
sumers to save more. Higher interest rates cause the exchange rate to
appreciate, boosting net exports.

Solution:

A is correct. B is incorrect because the statement suggests that lower inter-
est rates lead to less business investment. C is incorrect because the state-
ment suggests that a lower price level leads to higher interest rates.

Aggregate Supply

Aggregate demand tells us only the relationship between the price level and the amount
of output demanded at those prices. To understand what price and output level will
prevail in the economy, we need to add aggregate supply, the amount of output pro-
ducers are willing to provide at various prices. The aggregate supply curve (AS curve)
represents the level of domestic output that companies will produce at each price
level. Unlike the demand side, we must distinguish between the short- and long-run
AS curves, which differ with respect to how wages and other input prices respond to
changes in final output prices. “Long run” and “short run” are relative terms and are
necessarily imprecise with respect to calendar time. The “long run” is long enough that
wages, prices, and expectations can adjust but not long enough that physical capital is
a variable input. Capital and the available technology to use that capital remain fixed.
This condition implies a period of at least a few years and perhaps a decade. The truly
long run, in which even the capital stock is variable, may be thought of as covering
multiple decades. Consideration of the very long run is postponed to our subsequent
discussion of economic growth.

In the very short run, perhaps a few months or quarters, companies will increase
or decrease output to some degree without changing prices. Exhibit 14 illustrates this
dynamic with the horizontal line labeled VSRAS. If demand is somewhat stronger
than expected, companies earn higher profit by increasing output as long as they can
cover their variable costs. So they will run their plant and equipment more inten-
sively, demand more effort from their salaried employees, and increase the hours of
employees who are paid on the basis of hours worked. If demand is somewhat weaker
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than projected, companies can run their plants less intensively, cut labor hours, and
use staff to perform maintenance and carry out efficiency-enhancing projects that are
often postponed during busier periods.

Exhibit 14: Aggregate Supply Curve
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Over somewhat longer periods, the AS curve is upward sloping because more costs
become variable. This dynamic is represented by the short-run aggregate supply (SRAS)
curve in Exhibit 14. In most businesses, wages are adjusted once a year, but for com-
panies with union contracts, several years may pass before the contracts expire. The
prices for raw materials and other inputs may also be established under long-term
contracts. Hence, wages and other input costs are relatively inflexible in the short
run and do not fully adjust to changes in output prices. As the price level rises, most
companies enjoy higher profit margins and hence expand production. In Exhibit 14,
when prices move from P; to P,, the quantity of aggregate output supplied increases
from Y; to Y,. Conversely, a reduction in the price level squeezes profit margins and
causes companies to reduce production.

Over time, however, wages and other input prices tend to “catch up” with the
prices of final goods and services. In other words, wages and prices that are inflexible
or slow to adjust in the short run adjust to changes in the price level over the long
run. Thus, over the long run, when the aggregate price level changes, wages and other
input prices change proportionately so that the higher aggregate price level has no
effect on aggregate supply. This dynamic is illustrated by the vertical long-run aggre-
gate supply (LRAS) curve in Exhibit 14. As prices move from P; to P,, the quantity
of output supplied remains at Y7 in the long run. The only change that occurs is that
prices shift to a higher level (from P; to P,).

The position of the LRAS curve is determined by the potential output of the
economy. The amount of output produced depends on the fixed amount of capital
and labor and the available technology. This classical model of aggregate supply can
be expressed as
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Y=FK,L) =7,

where K is the fixed amount of capital and L is the available labor supply. The
stock of capital is assumed to incorporate the existing technological base. Note that
investment (/) reflects replacement of worn-out capital plus the change in capital,
AK. Over short periods, net investment is assumed to have a negligible effect on
aggregate supply. The available labor supply is also held constant, and workers are
assumed to have a given set of skills. The long-run equilibrium level of output, Y; in
Exhibit 14, is referred to as the full employment, or natural, level of output. At this
level of output, the economy’s resources are deemed to be fully employed, and (labor)
unemployment is at its natural rate. This concept of a natural rate of unemployment
assumes the macroeconomy is currently operating at an efficient and unconstrained
level of production. Companies have enough spare capacity to avoid bottlenecks, and
there is a modest, stable pool of unemployed workers (job seekers equal job vacancies)
looking for and transitioning into new jobs.

Shifts in the Aggregate Demand Curve

In the next two sections, the aggregate demand (AD) and aggregate supply (AS) models
are used to address three critical macroeconomic questions:

1. What causes an economy to expand or contract?
2. What causes inflation and changes in the level of unemployment?

3. What determines an economy’s rate of sustainable growth, and how can it
be measured?

Before addressing these questions, we need to distinguish between 1) the long-run
growth rate of real GDP and 2) short-run fluctuations in real GDP around this long-run
trend.

The business cycle is a direct result of short-term fluctuations of real GDP. It
consists of periods of economic expansion and contraction. In an expansion, real
GDP is increasing, the unemployment rate is declining, and capacity utilization is
rising. In a contraction, real GDP is decreasing, the unemployment rate is rising,
and capacity utilization is declining. Shifts in the AD and AS curves determine the
short-run changes in the economy associated with the business cycle. In addition, the
AD-AS model provides a framework for estimating the sustainable growth rate of an
economy, which is addressed in Section 4.

From an asset allocation perspective, it is important to determine the current
phase of the business cycle as well as how fast the economy is growing relative to its
sustainable growth rate. The expected rate of return on equities and fixed-income
securities, for example, depends on estimates of the growth rate of GDP and inflation.
For equities, GDP growth is the primary determinant of aggregate corporate profits.
For fixed-income securities, the expected rate of inflation determines the spread
between real and nominal rates of return. In order to use the AD and AS model to
analyze the economy and to make investment decisions, we need to first understand
what factors cause the curves to shift.

Shifts in Aggregate Demand

In addition to price, factors that influence the level of spending by households,
companies, governments, and people in other countries (i.e., the aggregate level
of expenditures) will cause the AD curve to shift. A shift to the right represents an
increase in aggregate demand at any price level. Exhibit 15 shows this dynamic as a
shift from AD; to AD,. A shift to the left represents a decrease in aggregate demand
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at any price level. This dynamic is indicated by a move from AD; to AD3. Key factors
that directly or indirectly influence the level of aggregate expenditures and cause the
aggregate demand curve to shift include changes in the following:

»  household wealth,

= consumer and business expectations,

= capacity utilization,

= monetary policy,

= the exchange rate,

= growth in the global economy, and

= fiscal policy (government spending and taxes).

Exhibit 15: Shifts in the Aggregate Demand Curve

Price Level
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Household Wealth

Household wealth includes the value of both financial assets (e.g., cash, savings
accounts, investment securities, and pensions) and real assets (e.g., real estate). The
primary reason households save a portion of their current income is to accumulate
wealth for consumption in the future. The proportion of disposable income that
households save depends partly on the value of the financial and real assets that they
have already accumulated. If these assets increase in value, households will tend to
save less and spend a greater proportion of their income because they will still be
able to meet their wealth accumulation goals. As a result, an increase in household
wealth increases consumer spending and shifts the aggregate demand curve to the
right. In contrast, a decline in wealth will reduce consumer spending and shift the AD
curve to the left. This dynamic, often referred to as the wealth effect, provides one
explanation for how changes in equity prices affect economic activity. Higher equity
prices increase household wealth, which increases consumer spending and reduces
the amount saved out of current income. Economic studies estimate that an increase
or decrease in wealth in developed countries increases or decreases annual consumer
spending by 3%—7% of the change in wealth (Case, Quigley, and Shiller 2005). A smaller
but still statistically significant wealth effect has been found in a number of emerging
markets (developing countries) (Funke 2004).
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Exhibit 16: Housing Prices and the Saving Rate in the United Kingdom,

2000-2019
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Source: Office of National Statistics, United Kingdom.

EXAMPLE 6

The Wealth Effect on Saving and Consumption

1. The importance of the wealth effect on consumption, and its relationship
to housing prices, was evident in the sharp global economic downturn. A
major factor associated with the economic downturn was the sharp fall in
housing prices, especially in countries that experienced a housing boom
earlier in the decade, such as the United States, the United Kingdom, Spain,
and Ireland. In each of these countries, consumers reduced spending sharply
and raised the level of saving in response to the decline in wealth. Do the
data in Exhibit 16 provide support for the wealth effect?

Solution:

Housing prices in the United Kingdom rose by nearly 111% [(211.1 -
100)/100] between 2000 and 2007. During this period, the saving rate aver-
aged 7.2% of income up until 2008. As predicted, when housing prices fell by
11% between 2008 and 2009, the saving rate rose dramatically from 7.2% in
2008 to 12.4% in 2010. Of course, the decline in housing prices was not the
only factor contributing to the increase in the saving rate. Stock prices also
declined during this period, further reducing wealth in the United Kingdom,
and the slowdown raised uncertainty over future jobs and income. Then, as
the economy recovered, house prices rose again from 2013, which led to a
(lagged) decline in the saving rate.

Consumer and Business Expectations

Psychology has an important impact on consumer and business spending. When
consumers are confident about their future income and the stability/safety of their
jobs, they tend to spend a higher portion of their disposable income. This dynamic
shifts the AD curve to the right. Consumer spending declines and the AD curve
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shifts to the left when consumers become less confident. Similarly, when businesses
are optimistic about their future growth and profitability, they spend (invest) more
on capital projects, which also shifts the AD curve to the right.

Capacity Utilization

Capacity utilization is a measure of how fully an economy’s production capacity is
being used. Companies with excess capacity have little incentive to invest in new
property, plant, and equipment. In contrast, when companies are operating at or
near full capacity, they will need to increase investment spending in order to expand
production. Data from the OECD and the US Federal Reserve indicate that when
aggregate capacity utilization reaches 82%—85%, production blockages arise, prompt-
ing companies to increase their level of investment spending. This dynamic shifts the
AD curve to the right.

Fiscal Policy

Fiscal policy is the use of taxes and government spending to affect the level of aggre-
gate expenditures. An increase in government spending, one of the direct components
of AD, shifts the AD curve to the right, whereas a decrease in government spending
shifts the AD curve to the left. Taxes affect GDP indirectly through their effect on
consumer spending and business investment. Lower taxes will increase the proportion
of personal income and corporate pre-tax profits that consumers and businesses have
available to spend and will shift the AD curve to the right. In contrast, higher taxes
will shift the AD curve to the left.

Monetary Policy

Money is generally defined as currency in circulation plus deposits at commercial
banks. Monetary policy refers to action taken by a nation’s central bank to affect
aggregate output and prices through changes in bank reserves, reserve requirements,
or its target interest rate.

Most countries have fractional reserve banking systems in which each bank
must hold reserves (vault cash plus deposits at the central bank) at least equal to the
required reserve ratio times its customer deposits. Banks with excess reserves can
lend them to banks that need reserves to meet their reserve requirements. The central
bank can increase the money supply by 1) buying securities from banks, 2) lowering
the required reserve ratio if such a tool is available, and/or 3) reducing its target for
the interest rate at which banks borrow and lend reserves among themselves. In each
case, the opposite action would decrease the money supply.

When the central bank buys securities from banks in an open-market operation, it
pays for them with a corresponding increase in bank reserves. This dynamic increases
the amount of deposits banks can accept from their customers—that is, the money
supply. Similarly, cutting the required reserve ratio increases the level of deposits (i.e.,
money) consistent with a given level of reserves in the system. If the central bank
chooses to target an interbank lending rate, as the Federal Reserve targets the federal
funds rate in the United States, then it must add or drain reserves via open-market
operations to maintain the target interest rate. If it raises (lowers) its target interest
rate, it will have to drain (add) reserves in order to make reserves more (less) expensive
in the interbank market. Thus, open-market operations and interest rate targeting
are very closely related. The main distinction is whether the central bank chooses to
target a level of reserves and let the market determine the interest rate or chooses to
target the interest rate and let the market (i.e., banks) determine the level of reserves
they desire to hold at that rate.

An increase in the money supply shifts the AD curve to the right so that each
price level corresponds to a higher level of income and expenditure. There are various
channels through which the additional expenditures may be induced. For example,
the interest rate reduction required to induce investors to hold the additional money
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balances will encourage companies to invest more and households to borrow to pur-
chase durable goods, such as cars. In addition, banks may facilitate greater expenditure
by raising credit limits and loosening credit standards. Conversely, a reduction in the
money supply shifts the AD curve to the left.

Exhibit 17 illustrates the short-run and long-run effect of expansionary monetary
policy. Suppose the central bank expands the money supply in an attempt to stimulate
demand when the economy is already in long-run equilibrium. The expansionary policy
will shift the AD curve to the right, from AD; to AD,. In the very short run, output
will expand from Y; to Y5 without an increase in the price level. After operating at
higher-than-normal production rates for a few months or quarters, companies will
begin to push for price increases and input prices will begin to rise as well. The aggre-
gate supply curve will steepen, and prices will increase to P; while output declines
to Y3. As input prices become more flexible, the AS curve will steepen until, in the
long run, it is vertical and output has returned to the long-run natural level, Y7, with
prices rising to P,. Thus, expanding the money supply increases output in the short
run, but in the long run it affects only the price level.

Exhibit 17: Short-Run and Long-Run Effects of Monetary Expansion
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Exchange Rate

Changes in the exchange rate affect the price of exports and imports and thus aggre-
gate demand. For example, a lower euro relative to other currencies makes European
exports cheaper in world markets and non-European products sold in Europe (European
imports) more expensive. Therefore, a lower euro should cause European exports to
increase and imports to decline, leading the AD curve to shift to the right. Conversely,
a stronger euro reduces exports and raises imports, and the AD curve shifts to the left.

Growth in the Global Economy
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International trade is what links countries together and creates a global economy.
Faster economic growth in non-domestic markets encourages people in other countries
to buy more products from domestic producers and increases exports. For example,
rapid GDP growth in ASEAN member countries has increased their demand for prod-
ucts from other nations. Japan has benefited from this rapid growth because it has
exported more products to ASEAN countries. In terms of the AD and AS model, the
AD curve for Japan has shifted to the right because of increased demand for Japanese
products in ASEAN countries, resulting in higher exports. A decline in the growth
rates of ASEAN members’ economies would have a negative effect on the Japanese
economy because exports would be lower. This change would cause the Japanese AD
curve to shift to the left.

What happens to interest rates when the AD curve shifts? In the case of an increase
in the money supply, the interest rate declines at each price level because the increase
in income (Y) increases saving, and rates must decline to induce a corresponding
increase in investment spending (). In each of the other cases considered above, a
rightward shift in the AD curve will increase the interest rate at each price level. With
the real money supply held constant, the interest rate must rise as income increases.
The increase in the interest rate reduces the demand for money at each level of
expenditure/income and, therefore, allows expenditure/income to increase without
an increase in the money supply. In terms of the quantity theory of money equation,
this shift corresponds to a higher velocity of money, V.

Exhibit 18 summarizes the main factors that shift the AD curve. In each case, the
impact of the factor is considered in isolation. In practice, however, various factors may
be at work simultaneously and there may be interaction among them. This is especially
true with regard to expectational factors—consumer and business confidence—which
are likely to be influenced by other developments.

Exhibit 18: Impact of Factors Shifting Aggregate Demand

An Increase in the Following Factors Shifts the AD Curve Reason

Stock prices Rightward: Increase in AD Higher consumption

Housing prices Rightward: Increase in AD Higher consumption

Consumer confidence Rightward: Increase in AD Higher consumption

Business confidence Rightward: Increase in AD Higher investment

Capacity utilization Rightward: Increase in AD Higher investment

Government spending Rightward: Increase in AD Government spending a component of AD
Taxes Leftward: Decrease in AD Lower consumption and investment

Bank reserves Rightward: Increase in AD Lower interest rate, higher investment and

possibly higher consumption

Exchange rate (foreign currency per unit Leftward: Decrease in AD Lower exports and higher imports
domestic currency)

Global growth Rightward: Increase in AD Higher exports

EXAMPLE 7

Shifts in Aggregate Demand

Francois Ubert is a portfolio manager with EuroWorld, a French investment
management firm. Ubert is considering increasing his clients’ portfolio expo-
sure to Brazilian equities. Before doing so, he asks you to prepare a report on
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the following recent economic events in Brazil and to summarize the effect of
each event on the Brazilian economy and on Brazilian equity and fixed-income
securities.

1. The Brazilian central bank reduced bank reserves, resulting in a lower mon-
ey supply.

Solution to 1:

This monetary policy action is designed to reduce consumption and busi-
ness investment spending. The reduction in real money balances will
increase interest rates and discourage lending within the banking system.
Higher interest rates and tighter credit will reduce both investment and
consumption expenditures and shift the AD curve to the left. The prices

of fixed-income securities will fall because of the rise in interest rates. The
reduction in aggregate output should lower corporate profits, and it is likely
that equity prices will also fall.

2. The capacity utilization rate in Brazil is currently estimated to be 86.4%, a
2.7% increase from the previous year.

Solution to 2:

Capacity utilization is a key factor determining the level of investment
spending. A current utilization rate of more than 86% and an increase from
the previous year indicate a growing lack of spare capacity in the Brazilian
economy. As a result, businesses will probably increase their level of capital
spending. This change will increase AD and shift the AD curve to the right.
Higher economic activity (income/output) will cause upward pressure on
interest rates and may have a negative effect on fixed-income securities.
Higher income/output should increase corporate profits and is likely to have
a positive effect on equity securities.

3. Corporate profits reported by Brazilian companies increased by 30% over
last year’s levels, and corporations have revised their forecasts of future
profitability upward.

Solution to 3:

Expected corporate profits are an important determinant of the level of
investment spending. The large increase in expected profits will raise the
level of investment spending and increase aggregate demand. This change
will shift the AD curve to the right. The increase in corporate profits and
the resulting increase in economic output should have a positive effect on
equities. The increase in output will put upward pressure on interest rates
and downward pressure on the prices of fixed-income securities.

4. The government recently announced that it plans to start construction on a
number of hydroelectric projects to increase renewable energy sources.

Solution to 4:

Fiscal policy uses government spending to influence the level and growth
rate of economic activity. The announcement indicates an increase in gov-
ernment spending, which is a direct component of AD. Therefore, higher
spending on the projects will increase AD and shift the AD curve to the
right. The increase in output and expenditure should be positive for equi-
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ties. But it will be negative for existing fixed-income investments because
higher interest rates will be required to induce investors to buy and hold the
government debt issued to fund the new projects.

5. Forecasts by private sector economists project that the European economy
will enter a sharp slowdown and decline in the next year.

Solution to 5:

A sharp slowdown in Europe will decrease the demand for Brazilian exports
by European households and businesses and shift the AD curve to the left.
The resulting decline in income and downward pressure on prices will be
positive for fixed-income securities but negative for equities.

Shifts in the Short-Run Aggregate Supply Curve

Factors that change the cost of production or expected profit margins will cause the
SRAS curve to shift. These factors include changes in

= nominal wages,

= input prices, including the price of natural resources,

= expectations about future output prices and the overall price level,
»  business taxes and subsidies, and

= the exchange rate.

In addition, factors that shift the long-run AS curve (discussed elsewhere) will
also shift the SRAS curve by a corresponding amount because the SRAS and LRAS
reflect the same underlying resources and technology. As the economy’s resources
and technology change, the full employment (or natural) level of output changes, and
both the LRAS and SRAS shift accordingly.

Change in Nominal Wages
Changes in nominal wages shift the short-run AS curve because wages are often the
largest component of a company’s costs. An increase in nominal wages raises pro-
duction costs, resulting in a decrease in AS and a leftward shift in the SRAS curve.
Lower wages shift the AS curve to the right. It is important to note that changes in
nominal wages have no effect on the LRAS curve.

A better way to measure the impact of labor costs on the AS curve is to measure
the change in unit labor cost. We define the change in unit labor cost as

% Change in unit labor cost = % Change in nominal wages
— % Change in productivity

EXAMPLE 8

Unit Labor Cost and Short-Run Aggregate Supply

1. Suppose Finnish workers are paid €20 an hour and are able to produce 100
cell phones in an hour. The labor cost per cell phone is €0.20 (€20 divided by
100 units). If the wages per hour for Finnish workers rise by 10% from €20 to
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€22 and they are able to raise their productivity by 10%, what is the impact
on unit labor cost and the short-run aggregate supply curve?

Solution:

The workers can now produce 110 cell phones per hour, and unit labor cost
will not change (22/110 = 0.20). In this case, the SRAS curve will remain in
its original position. If wages had increased by 20% instead of 10%, then unit
labor cost would have increased and the SRAS would shift to the left. Con-
versely, if the wage increase were only 5%, then unit labor cost would have
decreased and the SRAS would shift to the right.

Change in Input Prices

The price of raw materials is an important component of cost for many businesses.
Lower input prices reduce the cost of production, which, in turn, makes companies
willing to produce more at any output price. This dynamic is reflected in a rightward
shift of the SRAS curve. Conversely, higher input prices increase production costs,
which, in turn, causes companies to reduce production at any output price. This
dynamic shifts the SRAS curve to the left. During the 1970s, high oil prices caused
the SRAS curve in most countries to shift to the left. In contrast, in the mid-1980s,
declining oil prices lowered the cost of production and shifted the SRAS curve in most
countries to the right. Oil prices currently have a smaller effect on the global economy
than in the 1970s and 1980s because most countries have reduced their reliance on oil
and improved their energy efficiency so that they now use less energy per unit of GDP.

Change in Expectations about Future Prices
The impact of expected future prices on current output decisions is not as straight-
forward as it might seem. First, each company is primarily concerned about the price
of its own output rather than the general price level. The latter may be more reflective
of its costs. If it expects its own output price to rise (fall) relative to the general price
level, then it may increase (decrease) production in response to the perceived change
in its profit margin. As more and more companies become optimistic (pessimistic)
about their ability to raise the relative price of their product, the SRAS will shift to
the right (left). In the aggregate, of course, companies can neither raise nor lower
their prices relative to the general price level. Hence, shifts in the SRAS driven by
such price expectations are likely to be modest and temporary. Second, considering
future prices introduces a temporal aspect into decision making. If the future price
level is expected to be higher, companies may decide to produce more today in order
to expand inventory available for future sale. But they will only do so if the cost of
carrying inventory (financing, storage, and spoilage) is less than they expect to save
on production costs by producing more today and less in the future. Conversely, they
may cut current production and sell out of existing inventory if they expect future
prices (and costs) to be lower.

The upshot is that expectations of higher (lower) future prices are likely to shift
the SRAS curve to the right (left), but the effect may be modest and/or temporary.

Change in Business Taxes and Subsidies

Higher business taxes increase production costs per unit and shift the short-run
AS curve to the left. Business subsidies are a payment from the government to the
producer. Subsidies for businesses lower their production costs and shift the SRAS
curve to the right.

Change in the Exchange Rate
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Many countries import raw materials, including energy and intermediate goods. As a
result, changes in the exchange rate can affect the cost of production and, therefore,
aggregate supply. A higher yen relative to the euro, for instance, would lower the cost
of raw materials and intermediate goods imported to Japan from Europe. This, in turn,
will lower the production costs of Japanese producers and shift the AS curve in Japan
to the right. A lower yen would have the opposite effect.

Shifts in the Long-Run Aggregate Supply Curve

As discussed, the position of the LRAS curve is determined by the potential output of
the economy. Potential GDP measures the productive capacity of the economy and is
the level of real GDP that can be produced at full employment. Potential GDP is not
a static concept but can increase each year at a steady rate as the economy’s resource
capacity grows. Therefore, any factor increasing the resource base of an economy
causes the LRAS curve to shift as shown in Exhibit 19.

Exhibit 19: Shift in the Long-Run Aggregate Supply (LRAS) Curve

Price Level

LRAS, LRAS,

Y, Y, Income, Output, Y

These factors include changes in

= supply of labor and quality of labor forces (human capital),
= supply of natural resources,

= supply of physical capital, and

= productivity and technology.

Supply of Labor

The larger the supply of labor, the more output the economy can produce. The labor
supply depends on growth in the population, the labor force participation rate (the
percentage of the population working or looking for work), and net immigration. The
determinants of the labor supply are discussed in more detail later in our coverage.
Increases in the labor supply shift the LRAS curve to the right. Decreases shift the
curve to the left.

Supply of Natural Resources
Natural resources are essential inputs to the production process and include everything
from available land to oil to water. Increased availability of natural resources shifts
the LRAS curve to the right.

Supply of Physical Capital
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Investment in new property, plant, equipment, and software is an essential ingredient
for growth. An increase in the stock of physical capital will increase the capacity of
the economy to produce goods and services. Simply put, if workers are provided with
more and better equipment to use, they should be able to produce more output than
they could with the older equipment. Thus, strong growth in business investment,
which increases the supply of physical capital, shifts the LRAS curve to the right.

Supply of Human Capital

Another way to raise the productive capacity of a country is to increase human capital—
the quality of the labor force—through training, skills development, and education.
Improvement in the quality of the labor force shifts the LRAS curve to the right.

Labor Productivity and Technology

Another important factor affecting the productive capacity of an economy is how
efficient labor is in transforming inputs into final goods and services. Productivity
measures the efficiency of labor and is the amount of output produced by workers
during a given period—for example, output per hour worked. An increase in pro-
ductivity decreases labor cost, improves profitability, and results in higher output.
Two of the main drivers of labor productivity—physical capital per worker and the
quality of the workforce—have been discussed already. The third key determinant of
productivity is technology. Advances in technology shift the LRAS curve to the right.

EXAMPLE 9

Unit Labor Cost and Long-Run Aggregate Supply

1. Finnish workers are paid €20 per hour and are able to produce 100 cell
phones in an hour. If workers develop a new technique for assembly and are
able to produce 200 cell phones per hour, what is the effect on the long-run
aggregate supply curve?

Solution:

Labor cost per unit will decline to €0.10 (20/200 = €0.10 per cell phone).
As a result, profit per unit will rise and companies will have an incentive to
increase production. Thus, the LRAS curve will shift to the right.

Exhibit 20 summarizes the factors shifting the AS curve. Rightward shifts in the
SRAS or LRAS curves are defined as an increase in supply, while leftward shifts rep-
resent a decrease in supply.

Exhibit 20: Impact of Factors Shifting Aggregate Supply

An Increase in Shifts SRAS Shifts LRAS Reason

Supply of labor Rightward Rightward Increases resource base
Supply of natural resources Rightward Rightward Increases resource base
Supply of human capital Rightward Rightward Increases resource base
Supply of physical capital Rightward Rightward Increases resource base
Productivity and technology Rightward Rightward Improves efficiency of inputs
Nominal wages Leftward No effect Increases labor cost

Input prices (e.g., energy)

Leftward No effect Increases cost of production
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An Increase in Shifts SRAS Shifts LRAS Reason

Expectation of future prices Rightward No effect Anticipation of higher costs and/or perception of
improved pricing power

Business taxes Leftward No effect Increases cost of production

Subsidy Rightward No effect Lowers cost of production

Exchange rate Rightward No effect Lowers cost of production

As with our summary of factors that shift the AD curve, Exhibit 20 considers each of
the factors affecting aggregate supply in isolation. In practice, various factors will be
at work simultaneously, and there may be interaction among them. This is especially
important with respect to interaction between factors listed as affecting only SRAS
and those that also affect LRAS.

For example, consider an increase in the cost of natural resource inputs (e.g.,
energy). This change shifts the SRAS curve to the left, but according to Exhibit 20, it has
no effect on LRAS. This presumes that the relative prices of the factors of production
have not changed permanently. If a permanent change has occurred, companies will
be forced to conserve on the now more expensive input and will be unable to produce
as efficiently. The LRAS curve would, therefore, shift to the left, just as it would if the
available supply of natural resources had declined relative to the supply of other inputs.
Indeed, that is the most likely cause of a permanent change in relative input prices.

EXAMPLE 10

Shifts in Aggregate Supply

In this hypothetical scenario, John Donovan is a portfolio manager for a global
mutual fund. Currently, his fund has 10% of its assets invested in Chinese equities.
He is considering increasing the fund’s allocation to the Chinese equity market.
His decision will be based on an analysis of the following economic developments
and their effect on the Chinese economy and equity market. What is the effect
on SRAS and LRAS from the following factors?

1. Global oil prices, currently near their longer-run trend at US$75 a barrel,
have increased from US$35 a barrel over the last three years because of
strong demand from emerging markets.

Solution to 1:

Higher energy prices cause a decrease in short-run AS and shift the SRAS
curve to the left. Because oil prices are back to their longer-run trend, the
leftward shift in SRAS essentially reverses a previous shift that occurred
when oil prices fell to US$35 a barrel, and it is likely that there will be no ef-
fect on the LRAS curve. Lower output and profit are likely to have a negative
effect on Chinese equity prices.

2. The number of students studying engineering has dramatically increased at
Chinese universities during the last decade.

Solution to 2:

More students studying engineering indicates an improvement in the quality
of the labor force—an increase in human capital. As a result, AS increases
and the AS curve shifts to the right. Both short-run and long-run curves are



162

Learning Module 3

© CFA Institute. For candidate use only. Not for distribution.
Aggregate Output, Prices, and Economic Growth

affected. Higher output and profits may be expected to have a positive effect
on Chinese equity prices.

3. Wages for China’s workers are rising, leading some multinational companies
to consider shifting their investments to Vietnam or Cambodia.

Solution to 3:

The increase in wages increases labor costs for businesses, causes short-run
aggregate supply to decline, and shifts the SRAS curve to the left. Lower
output and profit should have a negative effect on Chinese equity prices.

4. Data show that business investment as a share of GDP is more than 40% in
China.

Solution to 4:

The high level of business investment indicates that the capital stock in
China is growing at a fast rate. This growth means that workers have more
capital to use, which increases their productivity. Thus, AS increases and the
AS curve shifts to the right. Both short-run AS and long-run AS are affect-
ed. Higher output should have a positive effect on Chinese equity prices.

5. The People’s Bank of China is likely to permit the yuan to appreciate by 10%
during the next year.

Solution to 5:

The probable appreciation of the yuan means that the cost of imported raw
materials, such as iron ore, coal, and oil, will be lower for Chinese compa-
nies. As a result, short-run AS increases and the SRAS curve shifts to the
right. The LRAS curve may also shift to the right if the appreciation of the
yuan is permanent and global commodity prices do not fully adjust. Higher
output and profit should have a positive effect on Chinese equity prices.
Note that the stronger yuan will also reduce export demand and shift the
AD curve to the left. The combined effect of the AD and AS shifts on out-
put, profit, and equity prices is ambiguous.

The implications of the aforementioned factors for equity investment in
China are ambiguous. If the long-run effects dominate, however, then the
net effect should be positive. The positive factors—the high level of invest-
ment and the growing pool of engineering students—have a lasting effect
on output and profit. The negative factors—higher wages and oil prices—
should be temporary, because wages will realign with the price level and
the increase in oil prices appears to offset a previous temporary decline.
The reduction in raw material prices resulting from the stronger currency is
positive for output, profit, and equities in the short run and perhaps in the
long run as well.

Equilibrium GDP and Prices

Now that we have discussed the components of the AD and AS model, we can com-
bine them to determine the real level of GDP and the price level. Equilibrium occurs
where the AD and AS curves intersect. At this point, the quantity of aggregate output
demanded (or the level of aggregate expenditures) is equal to the quantity of aggre-
gate output supplied. In Exhibit 21, equilibrium price and GDP occur at Py and Y. If
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the price level is above P}, then the quantity of output supplied exceeds the amount
demanded. This situation would result in unsold inventories and would require a
reduction in production and in prices. If the price level is below P;, then the quantity
of aggregate output demanded exceeds the quantity of aggregate output supplied. This
situation would result in a shortage of goods that would put upward pressure on prices.

It is important to understand that short-run macroeconomic equilibrium may
occur at a level above or below full employment. We consider four possible types of
macroeconomic equilibrium:

1. Long-run full employment

2. Short-run recessionary gap

3. Short-run inflationary gap

4. Short-run stagflation

From an investment perspective, the performance of asset classes and financial

markets will differ in each case as the economy makes the adjustment toward the
macroeconomic equilibrium. We look at these differences later in the reading.

Long-Run Equilibrium

Exhibit 21 shows the long-run full employment equilibrium for an economy. In this
case, equilibrium occurs where the AD curve intersects the SRAS curve at a point on
the LRAS curve. Because equilibrium occurs at a point on the LRAS curve, the econ-
omy is at potential real GDP. Both labor and capital are fully employed, and everyone
who wants a job has one. In the long run, equilibrium GDP is equal to potential GDP.

Exhibit 21: Long-Run Macroeconomic Equilibrium

Price
Level
LRAS
SRAS
AD
Y, Income, Output, Y

In practice, the level of potential GDP is difficult to measure with precision. Because
of fluctuations arising from shifts in the AD and SRAS curves, the economy rarely
operates at potential GDP. Thus, potential GDP is not observable from the data on
actual GDP. In addition, potential GDP is determined by factors that are themselves
difficult to measure. Thus, “bottom-up” estimates of the level of potential output are
also quite imprecise. As we will cover subsequently, however, economists have confi-
dence that the long-run growth rate of potential GDP can be estimated well enough
to provide meaningful guidance for analysts and policymakers. Hence, in the short
run, economists generally focus on factors that cause actual GDP to grow faster or
slower than their estimate of the long-run growth rate of potential output. In addition,
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they focus on measures that indicate, albeit imprecisely, the extent to which the
economy is operating above or below its productive capacity, such as unemployment
and capacity utilization.

Recessionary Gap

Cyclical fluctuations in real GDP and prices are caused by shifts in both the AD and
SRAS curves. A decline in AD or a leftward shift in the AD curve results in lower
GDP and lower prices. Such declines in AD lead to economic contractions, and if
such declines drive demand below the economy’s potential GDP, the economy goes
into a recession (defined as a period during which real GDP decreases for at least two
consecutive quarters). In Exhibit 22, when aggregate demand falls, the equilibrium
shifts from Point A to Point B. Real GDP contracts from Y] to Y, and the aggregate
price level falls from P; to P,. Because of the decline in demand, companies reduce
their workforce and the unemployment rate rises. The economy is in recession, and
the recessionary gap is measured as the difference between Y, and Y7 or the amount
by which equilibrium output is below potential GDP. Thus, a recessionary gap occurs
when the AD curve intersects the short-run AS curve at a short-run equilibrium
level of GDP below potential GDP. Most importantly, in contrast to full employment,
equilibrium GDP is below potential GDP.

Exhibit 22: Recessionary Gap

. Long-run AS
Price

Level Short-run AS

AD,

Income, Output, Y

Any of the factors discussed earlier could cause the shift in the AD curve. Tightening
of monetary policy, higher taxes, more pessimistic consumers and businesses, and
lower equity and housing prices all reduce AD and are all possible causes of a recession.

The question is, how does the economy return to full employment? There is con-
siderable debate among economists about the answer to this question. Some econ-
omists argue that an automatic, self-correcting mechanism will push the economy
back to its potential, without the need for government action. The idea is that because
of the decline in prices and higher unemployment, workers will be willing to accept
lower nominal wages. Workers will do this because each currency unit of wages now
buys more goods and services because of their lower price. As a result, lower wages
and input prices will shift the SRAS curve to the right (see Exhibit 20) and push the
economy back to full employment and potential GDP.

The problem is that this price mechanism can take several years to work. As an
alternative, government can use the tools of fiscal and monetary policy to shift the
AD curve to the right (from Point B to Point A in Exhibit 22) and move the economy
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back to full employment. On the fiscal side, policymakers can reduce taxes or increase
government spending. On the monetary side, the central bank can lower interest
rates or increase the money supply. The problem, however, is that variable lags in
the effectiveness of these policy measures imply that policy adjustments may end up
reinforcing rather than counteracting underlying shifts in the economy.

Investment Implications of a Decrease in AD

Aggregate demand and aggregate supply are theoretical measures that are very hard
to measure directly. Most governments, however, publish statistics that provide an
indication of the direction that aggregate demand and supply are moving over time. For
example, statistics on consumer sentiment, factory orders for durable and nondurable
goods, the value of unfilled orders, the number of new housing starts, the number of
hours worked, and changes in inventories provide an indication of the direction of
aggregate demand. If these statistics suggest that a recession is caused by a decline in
AD, the following conditions are likely to occur:

= Corporate profits will decline.
=  Commodity prices will decline.
= Interest rates will decline.

=  Demand for credit will decline.
This situation suggests the following investment strategy:

= Reduce investments in cyclical companies, companies with sales and
profits that regularly expand and contract with the business cycle or state of
economy (for example, automobile and chemical companies), because their
earnings are likely to decline the most in an economic slowdown.

= Reduce investments in commodities and/or commodity-oriented compa-
nies because the decline in commodity prices will slow revenue growth and
reduce profit margins.

= Increase investments in defensive companies, companies with sales and
profits that have little sensitivity to the business cycle or state of the econ-
omy (e.g., food and pharmaceutical companies), because they are likely to
experience only modest earnings declines in an economic slowdown.

= Increase investments in investment-grade or government-issued
fixed-income securities. The prices of these securities should increase as
interest rates decline.

= Increase investments in long-maturity fixed-income securities because their
prices will be more responsive to the decline in interest rates than the prices
of shorter-maturity securities.

= Reduce investments in speculative equity securities and in fixed-income
securities with low credit quality ratings.

As with most investment strategies, this strategy will be most successful if it is
implemented before other market participants recognize the opportunities and asset
prices adjust.

EXAMPLE 11

Using AD and AS: A Historical Example: 2007-2009

Many Asian economies were more adversely affected than the United States
by the global recession that began in late 2007. In the first quarter of 2009, real
GDP fell at an annualized rate of 16% in Japan and 11% in Singapore, compared
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with a 6% annualized decline in the United States. Using the data on exports as
a share of GDP shown in Exhibit 23, explain how the following economic factors
contributed to the recession in the Asian economies:

Exhibit 23: Exports as a Share of GDP, 2007 and 2016

2007 2016

Exports as a

Percentage of

Exports Going to Exports as a

Economy Percentage of GDP United States Percentage of GDP  Going to United States
Hong Kong SAR 186 11.2 192 8.3
Singapore 166 11.5 175 6.5
Thailand 62 11.6 69 11.2
Germany 53 10.9 47 9
South Korea 47 7.1 44 12
Mexico 37 26.4 37 81.2
Canada 28 80.2 31 76.2
Chinese mainland 27 19 21 19
India 17 20.1 20 16
Japan 14 17 17 20.2
Kenya 12 — 16 6.7
United States 12 — 12 —
Ethiopia 11 6.7 9 9.9

Sources: World Bank: World Development Indicators NE.EXP.GNEFS.ZS and atlas.media.mit.edu/
en/profile/country.

1.

Collapse of house prices and home construction in the United States.

Solution to 1:

The collapse in housing prices caused housing construction spending, a
component of business investment, to decline in the United States. The
decline in housing prices also caused a sharp fall in household wealth. As a
result, consumption spending in the United States declined because of the
wealth effect. The decline in both consumption and housing construction
shifted the AD curve for the United States to the left, resulting in a US re-
cession. The link to the Asian economies was through global trade because
exports represented such a large share of the Asian economies’ GDP (Exhib-
it 24). In turn, these economies exported a significant amount of goods and
services to the United States. Thus, the recession in the United States and
especially the decline in US consumption spending caused a sharp fall in ex-
ports among Asian economies. This decrease lowered their AD and shifted
the AD curve to the left, resulting in a recessionary gap in these economies.

. Oil prices rising from around US$30 a barrel in 2004 to nearly US$150 a

barrel in 2008. (Note that most Asian economies rely on imports for almost

Percentage of Exports
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all of their oil and energy needs. In contrast, the United States has a large
domestic energy industry and imports only about half of its oil.)

Solution to 2:

The rise in oil prices increased input cost and shifted the short-run AS curve
to the left. Because the eastern Asian economies depend heavily on import-
ed oil, their economies were more adversely affected than that of the United
States.

3. The dramatic reduction in credit availability following the collapse or near
collapse of major financial institutions in 2008.

Solution to 3:

The decline in housing prices caused financial institutions in the United
States to suffer large losses on housing-related loans and securities. Sev-
eral large lenders collapsed, and the US Treasury and the Federal Reserve
had to intervene to prevent a wave of bankruptcies among large financial
institutions. As a result of the crisis, it became difficult for households and
businesses to obtain credit to finance their spending. This dynamic caused
AD to fall and increased the severity of the recession in the United States,
resulting in a significant decline in US imports and thus exports from the
Asian economies. In addition, the financial crisis made it more difficult to
obtain trade finance, further reducing exports from Asia.

In summary, global investors need to be aware of the growing linkages
among economies and the extent that one economy’s growth depends on
demand from within as well as from outside of that economy. Data on
exports as a percentage of an economy’s GDP provide an indication of this
dependence. Although Japan is often viewed as an export-driven economy,
Exhibit 24 shows that in 2018, exports were only 18% of its GDP. Similarly,
the economy of India depends largely on domestic spending for growth
because in 2018, exports accounted for only 20% of GDP.

Inflationary Gap

Increases in AD lead to economic expansions as real GDP and employment increase. If
the expansion drives the economy beyond its production capacity, however, inflation
will occur. The inflation rate is defined as the increase in the general price level from
one period to the next. As summarized in Exhibit 18, higher government spending,
lower taxes, a more optimistic outlook among consumers and businesses, a weaker
domestic currency, rising equity and housing prices, and an increase in the money
supply would each stimulate aggregate demand and shift the AD curve to the right. If
aggregate supply does not increase to match the increase in AD, a rise in the overall
level of prices will result.

As shown in Exhibit 24, an increase in AD will shift the equilibrium level of GDP
from Point A to Point B. Real output increases from Y; to Y5, and the aggregate price
level rises from P; to P,. As a result of the increase in aggregate demand, companies
increase their production and hire more workers. The unemployment rate declines.
Once an economy reaches its potential GDP, however, companies must pay higher
wages and other input prices to further increase production. The economy now faces
an inflationary gap, measured by the difference between Y, andY; in Exhibit 24. An
inflationary gap occurs when the economy’s short-run level of equilibrium GDP is above
potential GDD, resulting in upward pressure on prices.
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Exhibit 24: Inflationary Gap

Price SRAS,

Level

AD,

AD,

Y, Y, Income, Output, Y

GDP cannot remain at Y, for long because the economy is overutilizing its resources—
that is, extra shifts of workers are hired and plant and equipment are operating at
their maximum capacity. Eventually, workers become tired and plants and equipment
wear out. The increase in the general price level and input prices will set in motion
the process of returning the economy back to potential GDP. Higher wages and input
prices shift the SRAS curve to the left (from SRAS; to SRAS,), moving the economy
to Point C in Exhibit 24. Again, this self-correcting mechanism may work slowly.

A nation’s government and/or its central bank can attempt to use the tools of fiscal
and monetary policy to control inflation by shifting the AD curve to the left (AD, to
AD, in Exhibit 24) so that the return to full employment occurs without the price
increase. From a fiscal perspective, policymakers can raise taxes or cut government
spending. From a monetary perspective, the central bank can reduce bank reserves,
resulting in a decrease in the growth of the money supply and higher interest rates.

Investment Implications of an Increase in AD Resulting in an Inflationary Gap
If economic statistics (consumer sentiment, factory orders for durable and nondura-
ble goods, etc.) suggest that there is an expansion caused by an increase in AD, the
following conditions are likely to occur:

= Corporate profits will rise.

=  Commodity prices will increase.

= Interest rates will rise.

= Inflationary pressures will build.
This situation suggests the following investment strategy:

= Increase investment in cyclical companies because they are expected to have
the largest increase in earnings.

= Reduce investments in defensive companies because they are expected to
have only a modest increase in earnings.

= Increase investments in commodities and commodity-oriented equities
because they will benefit from higher production and output.

= Reduce investments in fixed-income securities, especially longer-maturity
securities, because they will decline in price as interest rates rise. Raise
exposure to speculative fixed-income securities (junk bonds) because default
risks decrease in an economic expansion.
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Stagflation: Both High Inflation and High Unemployment

Structural fluctuations in real GDP are caused by fluctuations in SRAS. Declines in
aggregate supply bring about stagflation—high unemployment and increased infla-
tion. Increases in aggregate supply conversely give rise to high economic growth and
low inflation.

Exhibit 25 shows the case of a decline in aggregate supply, perhaps caused by an
unexpected increase in basic material and oil prices. The equilibrium level of GDP
shifts from Point A to B. The economy experiences a recession as GDP falls from Y;
to Y,, but the price level, instead of falling, rises from P; to P,. Over time, the reduc-
tion in output and employment should put downward pressure on wages and input
prices and shift the SRAS curve back to the right, re-establishing full employment
equilibrium at Point A. However, this mechanism may be painfully slow. Policymakers
may use fiscal and monetary policy to shift the AD curve to the right, as previously
discussed, but at the cost of a permanently higher price level at Point C.

Exhibit 25: Stagflation

Price LRAS
Level SRAS,
C
SRAS;
A
AD
Y, Y, Income, Output, Y

The global economy experienced stagflation in the mid-1970s and early 1980s. Both
unemployment and inflation soared. The problem was caused by a sharp decline in
aggregate supply fueled by higher input prices, especially the price of oil. In 1973, the
price of oil quadrupled. A steep global recession began in late 1973 and lasted through
early 1975. The recession was unusual because prices rose rather than declined as
would be expected in a typical demand-caused downturn. In 1979-1980, the price of oil
doubled. Higher energy prices shifted the SRAS curve to the left, as shown in Exhibit
25, leading to a global recession in 1980-1982. In the United States, the contraction
in output was reinforced by the Federal Reserve’s decision to tighten monetary policy
to fight the supply-induced inflation.

Investment Implications of a Shift in AS

Labor and raw material costs, including energy prices, determine the direction of
shifts in short-run aggregate supply: Higher costs for labor, raw materials, and energy
lead to a decrease in aggregate supply, resulting in lower economic growth and higher
prices. Conversely, lower labor costs, raw material prices, and energy prices lead to an
increase in aggregate supply, resulting in higher economic growth and a lower aggre-
gate price level. Productivity is also an important factor. Higher rates of productivity
growth shift the AS to the right, resulting in higher output and lower unit input prices.
Lower rates of productivity growth do the opposite and shift the AS curve to the left.
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From an investment perspective, a decline in AS (leftward shift of the SRAS curve)
suggests:

reducing investment in fixed income because rising output prices (i.e., infla-
tion) put upward pressure on nominal interest rates,

reducing investment in most equity securities because profit margins are
squeezed and output declines, and

increasing investment in commodities or commodity-based companies
because prices and profits are likely to rise.

On the other hand, an increase in AS (rightward shift of the SRAS curve) result-
ing from higher productivity growth or lower labor, raw material, and energy costs is
favorable for most asset classes other than commodities.

Conclusions on AD and AS

The business cycle and the resulting fluctuations in real GDP are caused by shifts
in the AD and AS curves. The effects of these shifts can be summarized as follows:

An increase in AD raises real GDP, lowers the unemployment rate, and
increases the aggregate level of prices.

A decrease in AD lowers real GDP, increases the unemployment rate, and
decreases the aggregate level of prices.

An increase in AS raises real GDP, lowers the unemployment rate, and low-
ers the aggregate level of prices.

A decrease in AS lowers real GDP, raises the unemployment rate, and raises
the aggregate level of prices.

If both curves shift, the effect is a combination of the aforementioned individual
effects. We look at four possible cases:

1.

3.

4,

Both AD and AS increase. If both AD and AS increase, real GDP will
increase but the effect on inflation is unclear unless we know the magni-
tude of the changes, because an increase in AD will increase the price level,
whereas an increase in AS will decrease the price level. If AD increases
more than AS, the price level will increase. If AS increases more than AD,
however, the price level will decline.

Both AD and AS decrease. If both AD and AS decrease, real GDP and
employment will decline but the effect on the price level is unclear unless
we know the magnitude of the changes, because a decrease in AD decreases
the price level, whereas a decrease in AS increases the price level. If AD
decreases more than AS, the price level will fall. If AS decreases more than
AD, the price level will rise.

AD increases and AS decreases. If AD increases and AS declines, the price
level will rise but the effect on real GDP is unclear unless we know the
magnitude of the changes, because an increase in AD increases real GDP,
whereas a decrease in AS decreases real GDP. If AD increases more than AS
declines, GDP will rise. If AS decreases more than AD increases, real GDP
will fall.

AD decreases and AS increases. If AD decreases and AS increases, the price
level will decline but the effect on real GDP is unclear unless we know the
magnitudes of the changes, because a decrease in AD decreases real GDP,
whereas an increase in AS increases real GDP. If AD decreases more than
AS increases, real GDP will fall. If AS increases more than AD declines, real
GDP will rise.
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Exhibit 26 summarizes these four cases.

Exhibit 26: Effect of Combined Changes in AS and AD

Effect on Effect on
Change in AS Change in AD Real GDP Aggregate Price Level
Increase Increase Increase Indeterminate
Decrease Decrease Decrease Indeterminate
Increase Decrease Indeterminate Decrease
Decrease Increase Indeterminate Increase

Whether the growth of the economy is demand- or supply-driven has an effect on
asset prices. Demand-driven expansions are normally associated with rising interest
rates and inflation, whereas contractions are associated with lower inflation and inter-
est rates. Supply-driven expansions are associated with lower inflation and interest
rates, whereas supply-driven contractions are associated with rising inflation and
interest rates.

EXAMPLE 12

Investment Strategy Based on AD and AS Curves

An analyst is evaluating the possibility of investing in China, Italy, Mexico, or
Brazil. What are the equity and fixed-income investment opportunities in these
countries based on the following events?

1. The Chinese government announced a spending plan of US$1.2 trillion, or
13% of GDP. In addition, the central bank of China eased monetary policy,
resulting in a surge of lending.

Solution to 1:

Stimulative fiscal and monetary policies should result in a demand-driven
expansion. Investors should reduce investments in fixed-income securities
and defensive companies and invest in cyclical companies and commodi-
ties. As a result, the prospects for growth-oriented equity investments look
favorable in China.

2. The Italian government announced a decline in labor productivity, and it
expects this trend to continue into the future.

Solution to 2:

A decline in labor productivity will result in a decline in AS; that is, the

AS curve will shift to the left. This scenario is typically a poor investment
environment. Investors should reduce investments in both fixed-income and
equity securities and invest in commodities. Entry into Italian stocks and
bonds does not look attractive.
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3. In response to rising inflationary pressure, the Mexican central bank tight-
ened monetary policy, and the government announced tax increases and
spending cuts to balance the budget.

Solution to 3:

The policy measures put in place by the Mexican government and cen-

tral bank will cause a drop in AD and likely result in a recession. Investors
should increase their investments in fixed-income securities because inter-
est rates will most likely decline as the recession deepens. This scenario is a
poor environment for equity securities.

4. A major discovery of oil off the coast of Brazil lowered oil prices, while the
Brazilian government announced a major increase in spending on public
infrastructure to stimulate the economy.

Solution to 4:

In this situation, both the AD and AS curves will shift. The increase in
spending on public infrastructure will shift the AD curve to the right,
resulting in higher aggregate expenditures and prices. Lower oil prices will
shift the AS curve to the right, resulting in higher GDP but lower prices.
Thus, GDP will clearly increase, but the effect on prices and inflation is inde-
terminate. As a result, investors should increase their investment in equity
securities; however, the effect on fixed-income securities is unclear.

EXAMPLE 13

Historical Example: Using AD and AS to Explain Japan’s
Economic Problem

Japan experienced sluggish growth in real GDP for nearly two decades following
the bursting of an asset and investment bubble in the late 1980s. At the same
time, Japan experienced deflation (declining prices) over the two-decade period.
The reasons for this protracted period of stagnation continue to be debated
among economists. Failure to recognize a change in the Japanese growth rate
has hurt many investors, especially those taking a long-term perspective. From
their peak in 1989, Japanese equity prices, as measured by the Nikkei index, fell
by more than 60% before bottoming out in mid-1992. During the following two
decades, the market was essentially flat despite considerable volatility.

The performance of the Japanese economy can be explained using the AD and
AS model. The protracted slowdown of growth in Japan beginning in the early
1990s can be linked to the effect of the collapse of the equity and commercial
real estate markets in the late 1980s and to excessive investment in capital goods
(new factories and equipment) in the 1980s. These problems were compounded
by persistent weakness in the banking sector, a profound lack of confidence
among businesses and consumers, and negative demographics with slow growth
in the working age population.

The sum of these developments caused a decline in both the AD and AS curves.
Aggregate demand declined, shifting the AD curve to the left for the following
reasons:

= The wealth effect resulting from the decline in equity and real estate
prices sharply reduced consumption spending. Asset prices took more
than two decades to recover.
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= Excessive investment in capital goods caused a sharp decline in busi-
ness investment during the period.

= Lack of confidence among businesses and consumers during the
period.

= Problems in the banking sector made monetary policy ineffective
because banks were unable to lend, which negatively affected both
consumer and business spending.
AS declined for the following reasons:

= Marked slowing in private investment spending during the period
reduced the capital stock. This dynamic also reduced potential GDP.

= Slow population growth limited the growth in the labor supply, which
also reduced potential GDP.

= Higher energy prices slowed growth during the period because of
Japan’s heavy dependence on imported energy.
As would be expected, the declines in both AD and AS resulted in slow GDP
growth. The fact that prices fell indicates that the AD curve shifted more than
the AS curve.

ECONOMIC GROWTH AND SUSTAINABILITY

] describe sources, measurement, and sustainability of economic
growth
] describe the production function approach to analyzing the sources

of economic growth

] define and contrast input growth with growth of total factor
productivity as components of economic growth

Understanding sources of economic growth is crucial for practitioners involved in
various types of investment decision making. Economic growth is calculated as the
annual percentage change in real GDP or the annual change in real per capita GDP:

= Growth in real GDP measures how rapidly the total economy is expanding.

= DPer capita GDP, defined as real GDP divided by population, measures the
standard of living in each country and the ability of the average person to
buy goods and services.

Exhibit 27 illustrates growth in GDP in selected regions since 1990. It shows that
although total GDP doubled in Latin America during the period, GDP per capita in
the region increased by only about 50%, as a result of population growth.
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Exhibit 27: Real GDP Growth and Per Capita GDP Growth for Selected Regions
In PPP (constant 2017 USS billion)
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Economic growth is important because rapid growth in per capita real GDP can
transform a poor nation into a wealthy one. Even small differences in the growth
rate of per capita GDP, if sustained over time, have a large effect on an economy’s
standard of living. Nevertheless, there is a limit to how fast an economy can grow.
Faster growth is not always better for an economy because there are costs associated
with excess growth, such as higher inflation, potential environmental damage, and
the lower consumption and higher savings needed to finance the growth.

These costs raise the issue of sustainable growth, which requires an understanding
of the concept of potential GDP. Recall that potential GDP measures the economy’s
productive capacity and is the level of real GDP that an economy could produce if
capital and labor are fully employed. In order to grow over time, an economy must
add to its productive capacity. Thus, the sustainable rate of economic growth is
measured by the rate of increase in the economy’s productive capacity or potential
GDP. It is important to note that economists cannot directly measure potential output.
Instead, they estimate it using a variety of techniques that we will discuss.

For global investors, estimating the sustainable rate of economic growth for an
economy is important in valuing a variety of assets. Growth in potential GDP matters
for long-run equity market appreciation and for individual industries and company
forecasts. Potential GDP can be used to gauge inflationary pressures, determine credit
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quality, and assess the likelihood of a change in central bank policy, all of which are
relevant for fixed income investors. Economic growth in large economies or whole
regions is also useful for forecasting demand for commodities.

The Production Function and Potential GDP

We focus on the simplest form of what is known as the neoclassical or Solow growth
model, the framework used to understand and analyze the underlying sources of
growth for an economy. The model shows that the economy’s productive capacity
and potential GDP increase for two reasons:

1. accumulation of such inputs as capital, labor, and raw materials used in
production, and

2. discovery and application of new technologies that make the inputs in the
production process more productive—that is, able to produce more goods
and services for the same amount of input.

The Production Function

The model is based on a production function that provides the quantitative link
between the levels of output that the economy can produce and the inputs used in the
production process, given the state of technology. A two-factor production function
with labor and capital as the inputs is expressed mathematically as

Y= AF(LK),

where Y denotes the level of aggregate output in the economy, L is the quantity of
labor or number of workers in the economy, K is the capital stock or the equipment
and structures used to produce goods and services, and A represents total factor
productivity (TFP). TEP is a scale factor that captures the exogenous effect of techno-
logical change and other factors that raise output beyond the measured contribution
of the capital and labor inputs. Like potential GDP, TFP is not directly observed in
the economy but instead is estimated.

The production function shows that output in the economy depends on inputs
and the level of technology. The economy’s capacity to produce goods grows when
these inputs increase and/or technology advances. The more technologically advanced
an economy is, the more output it is able to produce from a given amount of inputs.

The Model Assumptions

The neoclassical model makes three assumptions about the production function that
provide a link to microeconomics. First, it assumes that the production function has
constant returns to scale. This means that if all the inputs in the production process
are increased by the same percentage, then output will rise by that percentage. Thus,
doubling all inputs would double output. Second, the model assumes that the pro-
duction function exhibits diminishing marginal productivity with respect to any
individual input. Finally, the model assumes no positive or negative externalities are
associated with the use of the inputs. These assumptions play an important role in
assessing the contribution of labor and capital to economic growth. Marginal produc-
tivity looks at the extra output produced from a one-unit increase in an input if the
other inputs are unchanged. It applies to any input as long as the other inputs are held
constant. For example, if we have a factory of a fixed size and we add more workers to
the factory, the marginal productivity of labor measures how much additional output
each additional worker will produce.

175



176

Learning Module 3

© CFA Institute. For candidate use only. Not for distribution.
Aggregate Output, Prices, and Economic Growth

Diminishing marginal productivity means that at some point the extra output
obtained from each additional unit of the input will decline. In the prior example, if
we hire more workers at the existing factory (fixed capital input in this case), output
will rise by a smaller and smaller amount with each additional worker.

In the case of capital, if we add more and more capital to a fixed number of work-
ers, the amount of additional output contributed by each additional amount of capital
will fall. Thus, if capital grows faster than labor, capital will become less productive,
resulting in slower and slower growth. Diminishing marginal productivity of capital
has two major implications for potential GDP and long-term growth:

1. Long-term sustainable growth cannot rely solely on capital deepening
investment that increases the stock of capital relative to labor. More gener-
ally, increasing the supply of some input(s) relative to other inputs will lead
to diminishing returns and cannot be the basis for sustainable growth.

2. Given that developing countries have relatively less capital, their productiv-
ity of capital is high. All else the same, the growth rates of developing coun-
tries should exceed those of developed countries. As a result, there should
be a convergence of incomes between developed and developing countries
over time.

Because of the assumption of diminishing returns to capital, the only way to sustain
growth in potential GDP per capita in the long run is through growth in TFP. This
results in an upward shift in the production function: The economy produces more
goods and services using the same level of labor and capital inputs. In terms of the
formal production function Y = AF(L,K), this dynamic is reflected by an increase in
the parameter A.

Growth Accounting Equation

Using the production function, Robert Solow developed a model that explained the
contribution of labor, capital, and TFP to economic growth. The growth accounting
equation shows that the rate of growth of potential output equals growth in TFP plus
the weighted average growth rate of labor and capital.

Growth in potential GDP = Growth in TFP + W, (Growth in labor) +
W (Growth in capital)

where W; and W - are the relative shares of capital and labor in national income. The
capital share is the sum of corporate profits, net interest income, net rental income, and
depreciation divided by GDP. The labor share is employee compensation divided by
GDP. For many developed countries, W; and W are roughly 0.7 and 0.3, respectively.

The growth accounting equation highlights a key point: The contribution of labor
and capital to long-term growth depends on their respective shares of national income.
For the United States, because labor’s share is higher, an increase in the growth rate of
labor will have a significantly larger effect (roughly double) on potential GDP growth
than will an equivalent increase in the growth rate of capital.

The growth accounting equation can be further modified to explain growth in per
capita GDP. Because it measures the standard of living and purchasing power of the
average person in an economy, per capita GDP is more relevant than the absolute
level of GDP in comparing economic performance among countries. Transforming the
growth accounting equation into per capita terms results in the following equation:

Growth in per capita potential GDP = Growth in TFP + W (Growth in capital-t
o-labor ratio)
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The capital-to-labor ratio measures the amount of capital available per worker
and is weighted by the share of capital in national income. Because capital’s share
in national income in the US economy is 0.3, a 1% increase in the amount of capital
available for each worker increases per capita output by only 0.3%.

EXAMPLE 14

Impact of Capital Investment in Laos

1. Annual GDP growth in Laos has averaged about 7% over the 10 years since
2009. The economy has benefitted from foreign direct investment in hydro-
electric dams and mining projects. Using the neoclassical growth model,
an emerging market analyst states that these capital inflows are unlikely to
boost the long-term potential GDP growth rate of Laos.

Explain using the neoclassical model whether the analyst’s statement is
correct.

Solution:

The capital inflows in the form of foreign direct investment are increas-
ing capital spending in Laos and, through capital deepening, will raise the
short-term GDP growth rate. Long-term potential GDP, however, depends
on growth in TFP, the key driver of which is technical progress. Adding

to capital through the foreign direct investment will be subject to dimin-
ishing returns. Thus, the analyst is correct because long-term potential
GDP growth cannot rely on capital accumulation or capital deepening. To
increase potential GDP, Laos must implement policies to boost the growth
in TFP.

Sources of Economic Growth

The foregoing growth accounting equation focuses on the main determinants of
growth—capital, labor, and TFP (the key driver being technology)—and omits a
number of other sources of growth to simplify the analysis. For many countries,
however, human capital, public infrastructure, natural resources, and the economic
environment and institutions play an important role in explaining economic growth.
In the standard neoclassical model discussed earlier, these inputs are measured as
part of TFP growth along with technological changes. Using this model, the sources
of growth for an economy that determine its capacity to supply goods and services
are as shown in Exhibit 28. Note that the amount of labor, measured as total hours
worked, is determined by the size of the average hours worked per worker multiplied
by the labor force. Labor force itself is a product of working age population and the
participation rate (the proportion of working age population choosing to work or
seeking work).
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Exhibit 28: Sources of Economic Growth

Growth in potential GDP = Growth in TFP + WL (Growth in labor) + WC (Growth in capital)
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The most important factor affecting economic growth is technology, especially in
developed countries. Technology refers to the process a company uses to transform
inputs into outputs. Technological advances are discoveries that make it possible
to produce more or higher-quality goods and services with the same resources or
inputs. At the same time, technological progress results in the creation of new goods
and services. Finally, technological progress improves how efficiently businesses are
organized and managed.

Technological advances allow an economy to overcome the limits imposed by
diminishing marginal returns. Thus, an economy will face limits to growth if it relies
exclusively on expanding the inputs or factors of production. One of the key drivers
of growth in developed countries is the information technology (IT) sector, whose
growth has been driven by technological innovation that has caused the price of
key technologies, such as semiconductors, to fall dramatically. The steep declines in
prices have encouraged investment in IT at the expense of other assets. The sector
has grown very fast and has made a significant contribution to economic growth,
employment, and exports.

Countries can innovate through expenditures, both public and private, on research
and development (R&D). Expenditures on R&D and the number of patents issued,
although not directly measuring innovation, provide some useful insight into inno-
vative performance. Countries can also acquire new technology through imitation or
copying the technology developed elsewhere. The embodiment of technology in capital
goods can also enable relatively poor countries to catch up to the technology leaders.

TEP is often used as a proxy for technological progress and organizational inno-
vation. TFP is the amount by which output would rise because of improvements in
the production process. It is not directly observed and is calculated as a residual,
the difference between the growth rate of potential output and the weighted average
growth rate of capital and labor. Specifically,

TFP growth = Growth in potential GDP — [ (Growth in labor) +
W (Growth in capital)]

The interpretation of the TFP as a pure technology measure is incorrect. Given the
measurement and estimation difficulties, TFP will measure not only technological
change but also the effect of other inputs into the production process such as human
capital, public infrastructure, and natural resources. In addition to the other inputs,
TFP measures the effect of externalities and spillover effects, omitted inputs, orga-
nizational efficiencies, and institutional and governance factors. Nevertheless, it is a
useful indicator of the underlying technological forces.
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Labor Supply

Growth in the number of people available for work (quantity of workforce) is an
important source of economic growth and partially accounts for the superior growth
performance of the US economy versus the European and Japanese economies. Most
developing countries, such as China, India, and Mexico, have a large potential labor
supply. We can measure the potential size of the labor input as the total number of
hours available for work, which is given by

Total hours worked = Labor force x Average hours worked per worker

The labor force is defined as the portion of the working age population (over the
age of 16) that is employed or available for work but not working (unemployed). The
contribution of labor to overall output is also affected by changes in the average hours
worked per worker. The average number of hours worked is highly sensitive to the
business cycle. The long-term trend, however, has been toward a shorter work week
in the advanced countries. This development is the result of legislation, collective
bargaining agreements, and the growth of part-time and temporary work.

Human Capital

In addition to the quantity of labor (the “L” in the earlier mentioned production
function), the quality of the labor force is important. Human capital reflects the accu-
mulated knowledge and skill that workers acquire from education, training, and life
experience. It measures the quality of the workforce, and we treat it as part of TFP.
In general, better-educated and skilled workers will be more productive and more
adaptable to changes in technology.

An economy’s human capital is increased through investment in education and
on-the-job training. Like physical capital, investment in education is costly. Studies
show, however, that education offers a significant return—that is, people with more
education earn higher wages. Moreover, education may also have a spillover or
externality effect: Increasing the educational level of one person not only raises that
person’s output but also the output of those around her. The spillover effect operates
through the link between education and advances in technology. Education not only
improves the quality of the labor force but also encourages growth through innova-
tion. Investment in health is also a major contributor to human capital, especially in
developing countries.

Physical Capital Stock

The physical capital stock (accumulated amount of buildings, machinery, and equip-
ment used to produce goods and services) increases from year to year as long as net
investment (gross investment less depreciation of capital) is positive. Thus, countries
with a higher rate of investment should have a growing physical capital stock and a
higher rate of GDP growth.

Exhibit 29 shows the level of business investment as a share of GDP across a selec-
tion of 18 developed and developing economies. The exhibit shows significant variation
across countries. As is evident in Exhibit 29, the correlation between investment (as
a percentage of GDP) and economic growth in the subsequent period (19 years after
2000 and 9 years after 2010) is high. Economies that devote a large share of GDP to
investment, such as China, India, and South Korea (numerical data not shown), have
high growth rates. Ireland, Europe’s fastest-growing economy from 2010-2018, has
among the highest investment-to-GDP ratio in Europe. Economies that devote a smaller
share of GDP to investment, such as Brazil and Mexico, have slower growth rates. The
data helps explain why the Chinese economy has expanded so rapidly, achieving an
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annual GDP growth rate of nearly 10% over the last two decades. Investment spending
in China on new factories, equipment, and infrastructure as a percentage of GDP is
the highest in the world.

Exhibit 29: Business Investment As a Percentage of GDP and GDP Growth in

the Subsequent Period

GDP Growth in subsequent time period
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Natural Resources

Raw materials are an essential input to growth and include everything from available
land to oil to water. Historically, consumption of raw materials has increased as econ-
omies have grown. There are two categories of natural resources:

1. Renewable resources are those that can be replenished, such as a forest.
For example, if a tree is cut, a seedling can be planted and a new forest har-
vested in the future.

2. Non-renewable resources are finite resources that are depleted once they
are consumed. Oil and coal are examples.

Natural resources account for some of the differences in growth among countries.
Today, such countries as Brazil and Australia, as well as those in the Middle East,
have relatively high per capita incomes because of their resource base. Countries in
the Middle East have large pools of oil. Brazil has an abundance of land suitable for
large-scale agricultural production, making it a major exporter of coffee, soybeans,
and beef.

Although natural resources are an important factor in growth, they are not necessary
for a country to achieve a high level of income provided it can acquire the requisite
inputs through trade. Countries in eastern Asia, such as Japan and South Korea, have
in the past experienced rapid economic growth but own few natural resources. It is
also important to note that having plentiful natural resources may hurt an economy’s
growth, a topic that will be explored at a later stage.
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Public Infrastructure

Roads, water systems, mass transportation, airports, and utilities are all examples of
public infrastructure or public capital. Even if the infrastructure assets are privately
owned or operated, the economic impact will be the same. Infrastructure assets
have few substitutes and generate significant economies of scale, so they have the
characteristics of a natural monopoly. A key feature of public capital is that they
create externalities. Externalities are spillover effects of production and consump-
tion activities onto others who are not directly involved in a particular transaction,
activity, or decision. In the case of public infrastructure, the externalities complement
the production of private sector goods and services. The full benefit of public infra-
structure investment may extend beyond its direct expenditure because it boosts the
productivity of private capital.

Other Factors Driving Growth

Researchers have focused on the positive externalities associated with research and
development and public education. Research and development efforts by one firm spill
over and affect the stock of knowledge available to all firms, raising potential GDP
growth. Thus, external or social benefits arise from increased spending on research
and development that go beyond the benefit for the individual firm. The key point for
economic growth is that there may be constant or increasing returns to the inputs,
and thus the economy is no longer constrained by diminishing marginal productivity.

Externalities also have a negative effect on growth, with pollution being the primary
example. Air and water quality in advanced countries have improved significantly over
the last few decades, and there is a strong negative correlation between per capita
GDP and pollution. But these success stories largely reflect the local economic effects
of economic growth. The environmental problems we face today are global in nature
and affect the entire planet. The burning of fossil fuels releases carbon dioxide into
the atmosphere, causing a greenhouse effect that raises the earth’s overall tempera-
ture. Climate change is closely linked to economic growth, because carbon dioxide
emissions rise with economic growth. These emissions impose a cost on the global
economy in terms of economic activity, food production, health, and habitability.

Without government action, individuals and firms may have no incentive to reduce
these negative externalities. The more global the pollution problem, the less any single
country benefits from reducing its emissions. Moreover, nations face an important
trade-off on emissions: Reducing emissions today may result in lower short-term
growth, but not reducing emissions today will negatively affect long-term sustainable
GDP growth. Policy measures that create incentives to reduce the carbon intensity of
output are the potential solution.

In addition to the aforementioned factors, a country’s economic environment can
play an important role in influencing economic growth. Lack of appropriate institu-
tions and a poor legal and political environment restrains growth, especially in the
developing countries. Factors such as internal competitive structure; poorly developed
financial markets; a country’s openness to trade; and its political stability, property
rights, and rule of law can influence innovative activity and economic growth.

EXAMPLE 15

Sources of Growth for Westerland

Westerland is an advanced economy with a high capital-to-labor ratio.
Working-age population growth has been close to zero for the last decade. During
the same period, annual GDP growth has slowed to about 1%. More than 70% of
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Westerland’s electricity is produced by renewable energy resources. The nation
has reduced carbon dioxide emissions by 25% over the last decade. Policymakers
hope to raise Westerland’s sustainable rate of growth or its potential GDP.

Explain how the following factors are a potential source of growth for
Westerland.

1. Tax reductions are proposed on business investment and R&D.

Solution to 1:

Because Westerland is an advanced economy operating at a high level of
capital per worker, diminishing returns to capital are likely to be significant.
If this is the case, additions to capital will have little effect on growth and
are not a significant source of growth. In contrast, incentives encouraging
increased R&D expenditures by increasing the growth rate of TFP and tech-
nological change are a potential source of growth.

2. Labor market incentives are planned to create flexible work schedules and
develop policies for maternity/parental leave and childcare.

Solution to 2:

Westerland is facing a demographic challenge because slow population
growth will limit its potential growth rate. To offset this issue, the country
can encourage immigration and/or increase its workforce participation rate.
The objective of creating flexible work schedules and developing policies
for parental leave and childcare is to raise the labor force participation rate
(note that Working age population x Participation rate x Average hours
worked gives L, the amount of labor). In the short run, the labor market
incentives will increase the growth rate in the labor supply and thus are a
potential source of growth. After the initial response to these incentives,
however, the labor force participation rate will level off. As a result, the pol-
icies will have no long-term effect on the labor input and will not increase
sustainable growth.

3. Westerland plans to further reduce its carbon dioxide emissions, but global
carbon dioxide emissions are expected to rise significantly as global GDP
growth accelerates.

Solution to 3:

Westerland has successfully reduced its carbon dioxide emissions and plans
further reduction, probably at the cost of slower GDP growth. Nevertheless,
it still faces the negative effects of climate change despite its own effort to
reduce emissions. This dynamic highlights climate change as a classic ex-
ample of a negative externality that no single country can solve and requires
global cooperation. This international burden sharing presents a stumbling
block for success.

Measures of Sustainable Growth

Measuring how fast an economy can grow is an important exercise. Economists project
potential GDP in order to forecast the economy’s sustainable growth path. Potential
GDP is an unobserved concept that is approximated using a number of alternative
methods. Note that estimates of the economy’s potential growth can change as new
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data become available. Being able to understand such changes is critical for financial
analysts, because long-term forecasts for cash flows that companies generate are
dependent on the sustainable rate of economic growth.

Labor Productivity

One approach to estimating potential GDP uses the productivity of the labor force,
which is generally reliable data. Labor productivity consists of the quantity of goods
and services (real GDP) that a worker can produce in one hour of work. Our standard
of living improves if we produce more goods and services for each hour of work. Labor
productivity is calculated as real GDP for a given year divided by the total number of
hours worked in that year, counting all workers. We use total hours, rather than the
number of workers, to adjust for the fact that not everyone works the same number
of hours.

Labor productivity = Real GDP/Aggregate hours

Therefore, we need to understand the forces that make labor more productive.
Productivity is determined by the factors that we examined earlier: education and
skill of workers (human capital), investments in physical and public capital, natural
resources, improvements in technology, and other factors. An increase in any of these
factors will increase the productivity of the labor force. The factors determining labor
productivity can be derived from the production functions under the assumption of
constant returns to scale, where a doubling of inputs causes output to double as well.
Dividing the production function by L, we obtain the following:

Y/L = AF(1,K/L),

where Y/L is output per worker, which is a measure of labor productivity. The equa-
tion states that labor productivity depends on physical capital per worker (K/L) and
total factor productivity, which largely measures technological change (A). TFP is
a scale factor that does not depend on the mix of inputs. Changes in TFP are mea-
sured as a residual, capturing growth that cannot be attributed to the labor supply
and physical capital inputs. On the other hand, as shown in this equation, output per
worker depends on both the general level of productivity (reflected in TFP) and the
mix of inputs. Increases in either TFP or the capital-to-labor ratio boost output per
worker. Because both output and labor input can be observed, labor productivity can
be measured directly.

Labor productivity is a key concept for measuring the health and prosperity of an
economy and its sustainable rate of growth. An analyst examining the growth pros-
pects for an economy needs to focus on the labor productivity data for that country.
Growth of labor productivity over time largely explains the differences in the living
standards among countries. Labor productivity growth also helps analysts estimate
the long-term sustainable growth rates among countries. The distinction between the
level and growth rate of productivity is important to understand. Exhibit 30 shows
that many countries have relatively high levels of productivity, even though produc-
tivity growth during the last decade or two has not been significant (e.g., Italy, the
United Kingdom, Spain). Ireland, however, entered this century with a lower level of
productivity and had a lower starting point compared with the other countries. Its
substantial productivity growth in the last two decades has elevated the country to
the top of this particular list.
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Exhibit 30: Labor Productivity: Level vs. Growth Rate in Select Countries

A. 2018 GDP per Hour Worked B. Annual Productivity Growth (%)
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Level of Labor Productivity

The higher the level of labor productivity, the more goods and services the econ-
omy can produce with the same number of workers. The level of labor productivity
depends on the accumulated stock of human and physical capital and is much higher
in the developed countries. For example, India has a population of about 1.3 billion
people, compared with more than 83 million people in Germany (United Nations,
World Population Prospects 2019). Because of its much larger population, India
has significantly more workers than Germany; however, the German economy, as
measured by real GDD, is larger. As shown in Exhibit 30, Germany has among the
highest level of productivity in the world, producing more than US$70 of GDP per
hour worked. Similarly, workers in France, the United States, and Ireland have high
levels of productivity. In comparison, Mexican workers produce only US$20.70 worth
of GDP per hour worked. Thus, German workers are more than three times more
productive as Mexican workers.

Growth Rate of Labor Productivity

The growth rate of labor productivity is the percentage increase in productivity over a
year. It is among the economic statistics that economists and financial analysts watch
most closely. In contrast to the level of productivity, the growth rate of productivity
is typically higher in developing countries where human and physical capital is scarce
but growing rapidly.

If productivity growth is rapid, it means the same number of workers can produce
more and more goods and services. In this case, companies can afford to pay higher
future wages and still make a profit. Thus, high rates of productivity growth will
translate into rising profits. Rising profits, if not already anticipated by the market,
will support higher stock prices.
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In contrast, persistently low productivity growth suggests the economy is in bad
shape. Without productivity gains, businesses have to either cut wages or boost prices
in order to increase profit margins. Low rates of productivity growth should be asso-
ciated with slow growth in profits and flat or declining stock prices.

EXAMPLE 16

Prospects for Equity Returns in Mexico

1. John Todd, CFA, manages a global mutual fund with nearly 30% of its assets
invested in Europe. Because of the low population growth rate, he is con-
cerned about the long-term outlook for the European economies. With
potentially slower economic growth in Europe, the environment for equities
may be less attractive. Therefore, Todd is considering reallocating some of
the assets from Europe to Mexico. Data shows that the level of business
investment has been around 24% of GDP, while that of China is more than
40% and that of European countries is close to 20%. The level of productivity
for Europe as a whole is more than $60 per hour worked (as of 2018). Data
also shows that labor productivity since 2001 in Mexico is growing at about
0.2% annual rate, below that of Germany, France, and Spain. Do you think
that investment opportunities are favorable in Mexico? According to the
OECD, the Mexican population increased by 1.1% in 2018, compared with a
0.2% increase in the European Union population (27 countries).

Solution:

Other than the higher population growth rate, the potential sources of
growth for Mexico are not favorable. The level of business investment in
Mexico is quite low, especially compared with China, and not much higher
than that of many of the advanced economies in Europe. The level of labor
productivity in Mexico is well below that in most European countries. This
is not surprising given that the amount of capital per worker in Mexico is
much lower than that in Europe.

What is surprising and of concern is the low rate of labor productivity
growth in Mexico. This means that the rightward shift in the aggregate
supply curve is greater for the European countries than for Mexico, despite
the more favorable demographic trend in the country. In addition, it implies
that there is more potential for expanding profit margins in Europe than

in Mexico. Thus, the analysis of potential growth does not suggest a favor-
able outlook for equity returns in Mexico. In this simplified example, in the
absence of more favorable considerations—for example, compelling equity
valuations—Todd should decide not to reallocate assets from Europe to
Mexico.

Measuring Sustainable Growth

Labor productivity data can be used to estimate the rate of sustainable growth of the
economy. A useful way to describe potential GDP is as a combination of aggregate
hours worked and the productivity of those workers:

Potential GDP = Aggregate hours worked x Labor productivity
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Transforming the above equation into growth rates, we obtain the following:

Potential growth rate = Long-term growth rate of aggregate hours worked +
Long-term labor productivity growth rate

Thus, potential growth is a combination of the long-term growth rate of the aggre-
gate hours worked and the long-term growth rate of labor productivity. Therefore, if
aggregate hours worked are growing at 1% per year and productivity per worker is
rising at 2% per year, then potential GDP (adjusted for inflation) is rising at 3% per year.

EXAMPLE 17

Estimating the Rate of Growth in Potential GDP

1. Exhibit 31 provides data on the growth rate in aggregate hours worked and
productivity growth for Canada, Germany, Japan, and the United States.
Estimate the growth rate of potential GDP for each country by averaging the
growth rates for these variables since 2001. Also, describe the role that the
labor input plays in determining potential growth for each country.

Exhibit 31: Aggregate Hours Worked and Productivity: Average

Annual Growth Rate

Aggregate Hours Worked Productivity

2011-2018 2001-2010 2011-2018 2001-2010
Canada 0.9% 1.4% 1.0% 0.9%
Germany 0.5 0.2 11 0.9
Japan 0.3 -0.2 0.8 1.2
United States 0.7 0.7 1.5 0.8

Solution:

Potential GDP is calculated as the sum of the trend growth rate in the aggre-
gate hours worked (labor input) and the trend growth rate in labor produc-
tivity. The growth in the labor input depends on the population growth rate,
changes in the labor force participation rate, and changes in hours worked
per person. Estimating based on the average for the period from 2001-2018
gives the following data:

Projected Growth Projected
in Aggregate Growth in Labor  Projected Growth
Hours Worked Productivity in Potential GDP
Canada 1.2% 0.9% 2.1%
Germany 0.3 1.0 1.3
Japan 0.0 1.0 1.0
United States 0.7 1.1 1.8

Note: Rounding used throughout.

Most of the difference between the growth rates in potential GDP among
these countries can be explained by the labor input. The most significant
result is the difference in the growth rate in aggregate hours in Germany
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and Japan, in contrast to that in the United States and Canada. The results
suggest that Japan’s sluggish economic growth is likely to continue because
of the lack of growth in the labor input.

EXAMPLE 18

Prospects for Fixed-Income Investments

1. As a fixed income analyst for a large Canadian bank, you are preparing the
2019-2020 forecast and have just received the latest GDP forecast from the
OECD for Canada, Germany, Japan, and the United States. The forecast is
given in Exhibit 32, along with the potential GDP growth estimates that the
analyst has calculated.

Exhibit 32: Projected vs. Potential GDP Growth

Projected Average Projected Growth in
Annual GDP Growth Potential GDP
(2019-2020)
Canada 4.0% 2.1%
Germany 1.5 1.3
Japan 0.0 1.0
United States 3.5 1.8

To evaluate the future prospects for fixed-income investments, analysts
must estimate the future rate of inflation and assess the possibility of chang-
es in monetary policy by the central bank. An important indicator for both
of these factors is the degree of slack in the economy, which can be mea-
sured by comparing the growth rates of actual GDP and potential GDP.

Based on the information in Exhibit 32, evaluate the prospects for
fixed-income investments in each country.

Solution:

In comparing the OECD forecast for GDP growth with the estimated
growth rate in potential GDP, there are two cases to consider:

1. If actual GDP is growing at a faster rate than potential GDD, it signals
growing inflationary pressures, and an increased likelihood that the
central bank will raise interest rates.

2. If actual GDP is growing at a slower rate than potential GDP, it signals
growing resource slack, less inflationary pressures, and an increased
likelihood that the central bank will reduce rates or leave them
unchanged.

Projected and potential GDP for the aforementioned countries can be com-

pared referring to Exhibit 32.

The data suggest that inflationary pressure will grow in the United States
and Canada and that both the Federal Reserve and the Bank of Canada will
eventually raise interest rates. Thus, the environment for bond investing
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is not favorable in the United States and Canada, because bond prices are
likely to decline.

With Germany growing at close to its potential rate of GDP growth, the
rate of inflation should neither rise nor fall. Monetary policy is set by the
European Central Bank (ECB), but data on the German economy play a big
role in the ECB’s decision. Based on the data in Exhibit 32, no change in
ECB policy is likely. For bond investors, little change in bond prices is likely
in Germany, so investors need to focus on the interest (coupon) income
received from the bond.

Finally, growing resource slack in Japan will put downward pressure on
inflation and may force the Bank of Japan to keep rates low. Bond prices
should rise in this environment.

SUMMARY

= GDP is the market value of all final goods and services produced within a
country during a given period.

= GDP can be valued by looking at either the total amount spent on goods
and services produced in the economy or the income generated in produc-
ing those goods and services.

= GDP counts only final purchases of newly produced goods and services
during the current period. Transfer payments and capital gains are excluded
from GDP.

= Intermediate goods are excluded from GDP in order to avoid double
counting.

= GDP can be measured either from the value of final output or by summing
the value added at each stage of the production and distribution process.
The sum of the value added by each stage is equal to the final selling price of
the good.

=  Nominal GDP is the value of production using the prices of the current year.
Real GDP measures production using the constant prices of a base year. The
GDP deflator equals the ratio of nominal GDP to real GDP.

=  Households earn income in exchange for providing—directly or indirectly
through ownership of businesses—the factors of production (labor, capital,
and natural resources including land). From this income, they consume,
save, and pay net taxes.

= Businesses produce most of the economy’s output/income and invest to
maintain and expand productive capacity. Companies retain some earnings
but pay out most of their revenue as income to the household sector and as
taxes to the government.

= The government sector collects taxes from households and businesses and
purchases goods and services, for both consumption and investment, from
the private business sector.

= International trade consists of exports and imports. The difference between
the two is net exports. If net exports are positive (negative), then the coun-
try spends less (more) than it earns. Net exports are balanced by accumula-
tion of either claims on the rest of the world (net exports > 0) or obligations
to the rest of the world (net exports < 0).
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= Capital markets provide a link between saving and investment in the
economy.

=  From the expenditure side, GDP includes personal consumption (C), gross
private domestic investment (), government spending (G), and net exports
X-M).

= The major categories of expenditure are often broken down into subcatego-
ries. Gross private domestic investment includes both investment in fixed
assets (plant and equipment) and the change in inventories. In some coun-
tries, government spending on investment is separated from other govern-
ment spending.

= National income is the income received by all factors of production used in
the generation of final output. It equals GDP minus the capital consump-
tion allowance (depreciation) and a statistical discrepancy.

= Personal income reflects pre-tax income received by households. It equals
national income plus transfers minus undistributed corporate profits, corpo-
rate income taxes, and indirect business taxes.

= Personal disposable income equals personal income minus personal taxes.

= Private saving must equal investment plus the fiscal and trade deficits. That
is,S=I+(G-T) + (X -M).

=  Consumption spending is a function of disposable income. The marginal
propensity to consume represents the fraction of an additional unit of dis-
posable income that is spent.

= Investment spending depends on the average interest rate and the level
of aggregate income. Government purchases and tax policy are often
considered to be exogenous variables determined outside the macroeco-
nomic model. Actual taxes collected depend on income and are, therefore,
endogenous—that is, determined within the model.

= Aggregate demand and aggregate supply determine the level of real GDP
and the price level.

=  The downward slope of the aggregate demand curve arises as the result of
three effects: the wealth effect, the interest rate effect, and the real exchange
rate effect. The curve is drawn assuming a constant money supply.

= The aggregate demand curve will shift if there is a change in a factor, other
than price, that affects aggregate demand. These factors include household
wealth, consumer and business expectations, capacity utilization, monetary
policy, fiscal policy, exchange rates, and other nations’ GDP.

= The aggregate supply curve is the relationship between the quantity of
real GDP supplied and the price level, keeping all other factors constant.
Movements along the supply curve reflect the effects of price on supply.

= The short-run aggregate supply curve is upward sloping because higher
prices result in higher profits and induce businesses to produce more and
laborers to work more. In the short run, some prices are sticky, implying
that some prices do not adjust to changes in demand.

= In the long run, all prices are assumed to be flexible. The long-run aggre-
gate supply curve is vertical because input costs adjust to changes in output
prices, leaving the optimal level of output unchanged. The position of the
curve is determined by the economy’s level of potential GDP.

= The level of potential output, also called the full employment or natural

level of output, is unobservable and difficult to measure precisely. This
concept represents an efficient and unconstrained level of production at



© CFA Institute. For candidate use only. Not for distribution.
190 Learning Module 3 Aggregate Output, Prices, and Economic Growth

which companies have enough spare capacity to avoid bottlenecks and there
is a balance between the pool of unemployed workers and the pool of job
openings.

= The long-run aggregate supply curve will shift because of changes in labor
supply, supply of physical and human capital, and productivity/technology.

= The short-run supply curve will shift because of changes in potential GDP,
nominal wages, input prices, expectations about future prices, business
taxes and subsidies, and the exchange rate.

= Short-term fluctuations in GDP are caused by shifts in aggregate demand
and aggregate supply.

= When the level of GDP in the economy is below potential GDP, such a
recessionary situation exerts downward pressure on the aggregate price
level.

= When the level of GDP is above potential GDP, such an overheated situation
puts upward pressure on the aggregate price level.

= Stagflation, a combination of high inflation and weak economic growth, is
caused by a decline in short-run aggregate supply.

= Growth in real GDP measures how rapidly the total economy is expanding.
Per capita GDP, defined as real GDP divided by population, reflects a coun-
try’s standard of living. Real GDP growth rates and levels of per capita GDP
vary widely among countries.

= The sources of economic growth include the supply of labor, the supply of
physical and human capital, raw materials, and technological knowledge.

= Output can be described in terms of a production function. For example,
Y = AF(L,K), where L is the quantity of labor, K is the capital stock, and A
represents total factor productivity (primarily technology). The function F(-)
is assumed to exhibit constant returns to scale but diminishing marginal
productivity for each input individually.

= Total factor productivity is a scale factor that reflects the portion of output
growth that is not accounted for by changes in the capital and labor inputs.
TEP is mainly a reflection of technological change.

= Based on a two-factor production function, Potential GDP growth = Growth
in TFP + W} (Growth in labor) + W (Growth in capital), where W; and
W (= 1 — W) are the shares of labor and capital in GDP.

= Diminishing marginal productivity implies that

¢ increasing the supply of some input(s) relative to other inputs will lead
to diminishing returns and cannot be the basis for sustainable growth.
In particular, long-term sustainable growth cannot rely solely on capital
deepening (i.e., on increasing the stock of capital relative to labor).

» given the relative scarcity and hence high productivity of capital in
developing countries, the growth rate of developing countries should
exceed that of developed countries.

= The sustainable rate of economic growth is measured by the rate of increase
in the economy’s productive capacity or potential GDP.

= The labor supply is determined by both population growth (including immi-
gration) and the labor force participation rate. The capital stock in a country
increases with investment. Correlation between long-run economic growth
and the rate of investment is high.
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= In addition to labor, capital, and technology, human capital—essentially, the
quality of the labor force—and natural resources are important determi-
nants of output and growth as is the state of public infrastructure, institu-
tional, legal and political environment.

= Technological advances are discoveries that make it possible to produce
more and/or higher-quality goods and services with the same resources or
inputs. Technology is the main factor affecting economic growth in devel-
oped countries.

= Externalities and spillover effects are also recognized to play an important
role in growth. Positive externalities associated with research and develop-
ment and public education. Negative externalities such as pollution have a
negative effect on growth.

= Climate change is closely linked to economic growth as carbon dioxide
emissions rise with economic growth. These emissions impose a cost on the
global economy in terms of economic activity, food production, health and
habitability.

= The sustainable rate of growth in an economy is determined by the growth
rate of the labor supply plus the growth rate of labor productivity.
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PRACTICE PROBLEMS

1. Which of the following statements is the most appropriate description of gross
domestic product (GDP)?

A. The total income earned by all households, firms, and the government
whose value can be verified

B. The total amount spent on all final goods and services produced within the
economy during a given period

(. The total market value of resalable and final goods and services produced
within the economy during a given period

2. The component least likely to be included in a measurement of gross domestic
product (GDP) is:

A. the value of owner occupied rent.
B. the annual salary of a local police officer.

(. environmental damage caused by production.

3. Which of the following would be included in Canadian GDP for a given year? The
market value of:

A. wine grown in Canada by US citizens.
B. electronics made in Japan and sold in Canada.

(. movies produced outside Canada by Canadian filmmakers.

4. Suppose a painting is produced and sold in 2018 for £5,000. The expens-
es involved in producing the painting amounted to £2,000. According to the
sum-of-value-added method of calculating GDP, the value added by the final step
of creating the painting was:

A. £2,000.
B. £3,000.
C. £5,000.

5. Which of the following conditions is least likely to increase a country’s GDP?

A. An increase in net exports
B. Increased investment in capital goods
(. Increased government transfer payments
6. The most accurate description of nominal GDP is:
A. a measure of total expenditures at current prices.
B. the value of goods and services at constant prices.

(. ameasure to compare one nation's economy to another.
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7. From the beginning to the ending years of a decade, the annual value of final
goods and services for country X increased from €100 billion to €300 billion.
During that period, the GDP deflator increased from 111 to 200. Over the de-
cade, real GDP for country X increased by approximately:

A. 50%.
B. 67%.
C. 200%.

8. If the GDP deflator values for Year 1 and Year 3 were 190 and 212.8, respectively,
which of the following best describes the annual growth rate of the overall price
level?

A. 5.8%.
B. 6%.
G 12%.
9. The numerator of the GDP price deflator reflects:
A. the value of base year output at current prices.
B. the value of current year output at current prices.

C. the value of current year output at base year prices.

10. Consider the following data for a hypothetical country:

Account name Amount ($ trillions)
Consumption 15.0
Capital consumption allowance 1.5
Government spending 3.8
Imports 1.7
Gross private domestic investment 4.0
Exports 1.5

Based only on the data given, the gross domestic product and national income
are respectively closest to:

A. 21.1 and 20.6.
B. 22.6and 21.1.

C. 22.8 and 20.8.

11. In calculating personal income for a given year, which of the following would not
be subtracted from national income?

A. Indirect business taxes
B. Undistributed corporate profits

C. Unincorporated business net income

12. Equality between aggregate expenditure and aggregate output implies that the
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13.

14.

15.

16.

17.

18.

government’s fiscal deficit must equal:

A. Private saving — Investment — Net exports.
B. Private saving — Investment + Net exports.

(. Investment — Private saving + Net exports.

Because of a sharp decline in real estate values, the household sector has in-
creased the fraction of disposable income that it saves. If output and investment
spending remain unchanged, which of the following is most likely?

A. A decrease in the government deficit
B. A decrease in net exports and increased capital inflow

C. An increase in net exports and increased capital outflow

A GDP deflator less than 1 indicates that an economy has experienced:
A. inflation.
B. deflation.

C. stagflation.

In explaining the downward slope of the aggregate demand curve, the interest
rate effect suggests that a higher price level will:

A. lead to lower interest rates, which will lead to higher levels of consumption
and investment.

B. lead to higher interest rates, which will lead to lower levels of consumption
and investment.

(. not affect interest rates and therefore will lead to a higher level of aggregate
demand.

One of the reasons aggregate demand curve is downward sloping is because a
lower price level means that the real exchange rate:

A. depreciates, making domestic goods cheaper in other countries and imports
less competitive, resulting in a higher level of net exports.

B. appreciates, making domestic goods more expensive in other countries and
imports more competitive, resulting in a higher level of net exports.

C. appreciates, making the country’s exports and imports less competitive and
leading to lower net exports.

The full employment, or natural, level of output is best described as:
A. the maximum level obtainable with existing resources.
B. the level at which all available workers have jobs consistent with their skills.

(. alevel with a modest, stable pool of unemployed workers transitioning to
new jobs.

Which of the following best describes the aggregate supply curve in the short run
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(one to two years)? The short-run aggregate supply curve is:

A. flat, because output is more flexible than prices in the short run.
B. vertical, because wages and other input prices fully adjust to the price level.

(. upward sloping, because input prices do not fully adjust to the price level in
the short run.

If wages were automatically adjusted for changes in the price level, the short-run
aggregate supply curve would most likely be:

A. flatter.

B. steeper.

(. unchanged.

The least likely cause of a decrease in aggregate demand is:
A. higher taxes.

B. a weak domestic currency.

C. afall in capacity utilization.

Which of the following is most likely to cause the long-run aggregate supply
curve to shift to the left?

A. Higher nominal wages

B. A decline in productivity

(. An increase in corporate taxes

Increased household wealth will most likely cause an increase in:
A. household saving.

B. investment expenditures.

(. consumption expenditures.

The most likely outcome when both aggregate supply and aggregate demand
increase is:

A. arise in inflation.

B. higher employment.

(. anincrease in nominal GDP.

Which of the following is least likely to be caused by a shift in aggregate demand?
A. Stagflation

B. A recessionary gap

(. An inflationary gap

Following a sharp increase in the price of energy, the overall price level is most
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likely to rise in the short run:

A. and remain elevated indefinitely unless the central bank tightens.
B. but remain unchanged in the long run unless the money supply is increased.

(. and continue to rise until all prices have increased by the same proportion.

26. Among developed economies, which of the following sources of economic
growth is most likely to explain superior growth performance?

A. Technology
B. Capital stock
(. Labor supply
27. Which of the following can be measured directly?
A. Potential GDP
B. Labor productivity
(. Total factor productivity
28. The sustainable growth rate is best estimated as:
A. the weighted average of capital and labor growth rates.
B. growth in the labor force plus growth of labor productivity.

C. growth in total factor productivity plus growth in the capital-to-labor ratio.

29. In the neoclassical or Solow growth model, an increase in total factor productivi-
ty reflects an increase in:

A. returns to scale.
B. output for given inputs.

C. the sustainable growth rate.

The following information relates to questions
30-31

An economic forecasting firm has estimated the following equation from histori-
cal data based on the neoclassical growth model:

Potential output growth = 1.5 + 0.72 x Growth of labor + 0.28 x Growth of capi-
tal

30. The intercept (1.5) in this equation is best interpreted as:

A. the long-run sustainable growth rate.
B. the growth rate of total factor productivity.

(. above-trend historical growth that is unlikely to be sustained.

197
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31. The coefficient on the growth rate of labor (0.72) in this equation is best inter-
preted as:

A. the labor force participation rate.
B. the marginal productivity of labor.

C. the share of income earned by labor.

32. Convergence of incomes over time between emerging market countries and de-
veloped countries is most likely the result of:

A. total factor productivity.
B. diminishing marginal productivity of capital.

C. the exhaustion of non-renewable resources.
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SOLUTIONS

1. Bis correct. GDP is the total amount spent on all final goods and services pro-
duced within the economy during a specific period.

2. Cis correct. Byproducts of production processes that have no explicit market
value are not included in GDP.

3. Ais correct. Canadian GDP is the total market value of all final goods and ser-
vices produced during a given period within Canada. The wine was produced in
Canada and counts toward Canadian GDP.

4. Bis correct. The value added by the artist is £5,000 — £2,000 = £3,000.

5. Cis correct. Government transfer payments, such as unemployment compensa-
tion or welfare benefits, are excluded from GDP.

6. A is correct. Nominal GDP is defined as the value of goods and services mea-
sured at current prices. Expenditure is used synonymously with the value of
goods and services because aggregate expenditures must equal aggregate output
of an economy.

7. Bis correct. Real GDP in the first year was €100 billion/1.11 = €90 billion, and
in the last year it was €300 billion/2.00 = €150 billion. Thus, (€150 — €90)/€90 =
0.67, or 67%.

8. Ais correct: (212.8/190)1/2 — 1 = 0.0583, or 5.8%.

9. Bis correct.

Value of current year output at current year prices
Value of current year output at base year prices

GDP deflator =

%100

10. B is correct. GDP = Consumption + Gross private domestic investment +
Government spending + (Exports — Imports) = 15 + 4 + 3.8 + (1.5 — 1.7) = 22.6.
National income = GDP — CCA =22.6 - 1.5 =21.1

11. C is correct. Unincorporated business net income, also known as proprietor’s
income, is included in personal income.

12. A is correct. The fundamental relationship among saving, investment, the fiscal
balance, and the trade balance is S = I + (G — T) + (X — M). This form of the
relationship shows that private saving must fund investment expenditures, the
government fiscal balance, and net exports (= net capital outflows). Rearrang-
ing gives G — T = (S — I) - (X — M). The government’s fiscal deficit (G — T) must
equal the private sector’s saving/investment balance (S — I) minus net exports.

13. C s correct. The fundamental relationship among saving, investment, the fiscal
balance, and the trade balance is S = I + (G — T) + (X — M). Given the levels of
output and investment spending, an increase in saving (reduction in consump-
tion) must be offset by either an increase in the fiscal deficit or an increase in net
exports. Increasing the fiscal deficit is not one of the choices, so an increase in
net exports and corresponding increase in net capital outflows (increased lending
internationally and/or increased international purchases of assets) is the correct
response.

14. B is correct. The GDP deflator = Nominal GDP/Real GDP. To obtain a ratio less
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than 1, real GDP must exceed nominal GDP, which indicates that prices have
decreased and, accordingly, deflation has occurred.

B is correct. Assuming a fixed supply of money, a higher price level will lead to

a higher price of money. Because the price of money is the interest rate, as the
price level increases, the interest rate increases. Higher interest rates will lead to
lower consumption and investment.

A is correct. A lower price level results in a weaker real exchange rate, making
domestic goods cheaper to people in other countries and imports less competi-
tive, resulting in a higher level of net exports.

Cis correct. At the full employment, or natural, level of output, the economy is
operating at an efficient and unconstrained level of production. Companies have
enough spare capacity to avoid bottlenecks, and there is a modest, stable pool of
unemployed workers (job seekers equal job vacancies) looking for and transition-
ing into new jobs.

C is correct. Because of long-term contracts and other rigidities, wages and other
input costs do not fully adjust to changes in the price level in the short run. Given
input prices, firms respond to output price changes by expanding or contracting
output to maximize profit. Hence, the SRAS is upward sloping.

B is correct. The slope of the short-run aggregate supply curve reflects the extent
to which wages and other input costs adjust to the overall price level. Automatic
adjustment of wages would mitigate the impact of price changes on profitability.
Hence, firms would not adjust output as much in response to changing output
prices—the SRAS curve would be steeper.

B is correct. A weak domestic currency will result in an increase in aggregate
demand at each price level—a rightward shift in the AD curve. A weaker cur-
rency will cause a country’s exports to be cheaper in global markets. Conversely,
imports will be more expensive for domestic buyers. Hence, the net exports
component of aggregate demand will increase.

B is correct. Productivity measures the efficiency of labor and is the amount of
output produced by workers during a given period. A decline in productivity
implies decreased efficiency. A decline in productivity increases labor costs,
decreases profitability, and results in lower output at each output price level—a
leftward shift in both the short-run and long-run aggregate supply curves.

C is correct. The wealth effect explains the impact of increases or decreases in
household wealth on economic activity. Household wealth includes financial and
real assets. As asset values increase, consumers save less and spend more out of
current income because they will still be able to meet their wealth accumulation
goals. Therefore, an increase in household wealth results in a rightward shift in
the aggregate demand curve.

B is correct. Higher aggregate demand and higher aggregate supply raise real
GDP and lower unemployment, meaning employment levels increase.

A is correct. Stagflation occurs when output is declining and prices are rising.
This dynamic most likely results from a decline in aggregate supply—a leftward
shift of the SRAS curve. Depending on the source of the shift, the LRAS may shift
too.

B is correct. An increase in energy prices will shift the short-run aggregate supply
curve (SRAS) to the left, reducing output and increasing prices. If the aggregate
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27.
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30.
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demand curve does not change—in particular, if the central bank does not ex-
pand the money supply—slack in the economy will put downward pressure on in
input prices, shifting the SRAS back to its original position. In the long run, the
price level will be unchanged.

. A is correct. Technology is the most important factor affecting economic growth

for developed countries. Technological advances are very important because
they allow an economy to overcome the limits imposed by diminishing marginal
returns.

B is correct. Labor productivity can be directly measured as output/hour.

B is correct. Output growth is equal to the growth rate of the labor force plus the
growth rate of labor productivity—that is, output per worker. Unlike total factor
productivity, output per worker is observable, so this measure is the most practi-
cal way to approach estimation of sustainable growth.

B is correct. Total factor productivity is a scale factor primarily reflecting tech-
nology. An increase in TFP means that output increases for any level of factor
inputs.

B is correct. The estimated equation is the standard Solow growth accounting
equation. The intercept is the growth rate of total factor productivity.

Cis correct. In the standard Solow growth accounting equation, the coefficient
on each factor’s growth rate is its share of income.

B is correct. Diminishing marginal productivity of capital means that as a country
accumulates more capital per worker, the incremental boost to output declines.
Thus, all else equal, economies grow more slowly as they become more capital
intensive. Given the relative scarcity and hence high marginal productivity of
capital in developing countries, these economies tend to grow more rapidly than
developed countries. This dynamic leads to convergence in income levels over
time.
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LEARNING OUTCOME

Mastery

The candidate should be able to:
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[
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describe the business cycle and its phases
describe credit cycles

describe how resource use, consumer and business activity, housing
sector activity, and external trade sector activity vary as an economy
moves through the business cycle

describe theories of the business cycle

interpret a set of economic indicators, and describe their uses and
limitations

describe types of unemployment, and compare measures of
unemployment

explain inflation, hyperinflation, disinflation, and deflation
explain the construction of indexes used to measure inflation
compare inflation measures, including their uses and limitations

contrast cost-push and demand-pull inflation

INTRODUCTION

A typical economy’s output of goods and services fluctuates around its longer-term
path. We now turn our attention to those recurring, cyclical fluctuations in economic
output. Some of the factors that influence short-term changes in the economy—such
as changes in population, technology, and capital—are the same as those that affect
long-term sustainable economic growth. But forces that cause shifts in aggregate
demand and aggregate supply curves—such as expectations, political developments,
natural disasters, and fiscal and monetary policy decisions—influence economies
particularly in the short run.
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We first describe a typical business cycle and its phases. While each cycle is dif-
ferent, analysts and investors need to be familiar with the typical cycle phases and
what they mean for the expectations and decisions of businesses and households that
influence the performance of sectors and companies. These behaviors also impact
financial conditions and risk appetite, thus impacting the setting of expectations and
choices of portfolio exposures to different investment sectors or styles.

In the sections that follow, we describe credit cycles, introduce several theories
of business cycles, and explain how different economic schools of thought interpret
the business cycle and their recommendations with respect to it. We also discuss
variables that demonstrate predictable relationships with the economy, focusing on
those whose movements have value in predicting the future course of the economy.
We then proceed to explain measures and features of unemployment and inflation.

OVERVIEW OF THE BUSINESS CYCLE

] describe the business cycle and its phases

Business cycles are recurrent expansions and contractions in economic activity
affecting broad segments of the economy. Burns and Mitchell (1946) define the busi-
ness cycle as follows:

Business cycles are a type of fluctuation found in the aggregate economic
activity of nations that organize their work mainly in business enterprises:
a cycle consists of expansions occurring at about the same time in many
economic activities, followed by similarly general recessions, contractions,
and revivals which merge into the expansion phase of the next cycle; this
sequence of events is recurrent but not periodic; in duration, business
cycles vary from more than one year to 10 or 12 years.

This definition is rich with important insights. First, business cycles are typical of
economies that rely mainly on business enterprises—therefore, not agrarian societies
or centrally planned economies. Second, a cycle has an expected sequence of phases,
alternating between expansion and contraction, or upswings and downturns. Third,
such phases occur at about the same time throughout the economy. Finally, cycles are
recurrent; they happen again and again over time but not in a periodic way; they do
not all have the exact same intensity and duration. Exhibit 1 provides an illustration
of the pattern of economic growth rate in developed markets.
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Exhibit 1: Fluctuations of Growth in OECD Countries over Time

Quarterly GDP (Y-0-y change %)

_6 1 1 1 1 1 1 1
1965 1972 1979 1986 1993 2000 2007 2014

Note: The Organisation for Economic Co-Operation and Development (OECD) includes more than
30 large countries.

Source: OECD.Stat (htttps://stats.oecd.org/) YoY change in quarterly GDP in OECD countries.

Burns’ and Mitchell’s definition remains helpful. History never repeats itself in quite
the same way, but it certainly does offer patterns that can be used when analyzing
the present and forecasting the future. Business cycle analysis is a wide-ranging topic
with conflicting perspectives held by industry participants.

Phases of the Business Cycle

Business cycles are recurring sequences of alternating upswings and downturns. There
are various ways to break the business cycle into phases. The most obvious is to divide
it into two primary segments: the expansion, or the upswing, and the contraction, or
the downturn, with two key turning points, or peaks and troughs (see Exhibit 2 and
Exhibit 3). These two periods are fairly easy to identify in retrospect. Subdividing
the cycle more finely, however, becomes ambiguous, even in retrospect, because
it requires identifying more nuanced changes, such as acceleration or deceleration
of growth without a change in its direction. It is thus useful to divide the cycle into
several phases distinguished through both economic and financial market charac-
teristics. Our focus is on economic characteristics of the different phases, but we
will highlight their implication for the behavior of different segments of the financial
markets along the way.

The timing of these periods will depend on the type of cycle. Before moving on
to the description of the four distinct phases to which we will refer in the subsequent
sections, we first explain the different cycle concepts that analysts should be aware
of given the range of different opinions, interpretations, and descriptions that prac-
titioners use.

Types of Cycles

= Classical cycle refers to fluctuations in the level of economic activity (e.g.,
measured by GDP in volume terms). The contraction phases between
peaks and troughs are often short, while expansion phases are much longer.
Exhibit 2 shows the classical cycle of economic activity. In practice, the clas-
sical cycle is not used extensively by academics and practitioners because

205



© CFA Institute. For candidate use only. Not for distribution.
206 Learning Module 4 Understanding Business Cycles

it does not easily allow the breakdown of movements in GDP between
short-term fluctuations and long-run trends. In addition, an absolute decline
in activity between peaks and troughs does not occur frequently.

Exhibit 2: Classical Cycle

Index
15

. Classical Cycle: Classical Cycle: Expansion /Beak

i Contraction
~
105 L /—/%‘/X Trough
—N
/

100 | peak ™ Trough
95

Output (left scale)

= Growth cycle refers to fluctuations in economic activity around the
long-term potential or trend growth level. The focus is on how much actual
economic activity is below or above trend growth in economic activity. The
dashed “wave” in the lower part of Exhibit 3 captures the fluctuation of
actual activity from trend growth activity. Exhibit 3 shows “gaps” between
actual and trend output. The growth cycle definition comes closest to how
mainstream economists think: It dissects overall economic activity into a
part driven by long-run trends and a part reflecting short-run fluctuations.
Compared to the classical view of business cycles, peaks are generally
reached earlier and troughs later in time. The time periods below and above
trend growth are of similar length.
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Exhibit 3: Classical and Growth Cycles

Index
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Growth Cycle (right scale)

Growth rate cycle refers to fluctuations in the growth rate of economic

activity (e.g., GDP growth rate). Peaks and troughs are mostly recognized
earlier than when using the other two definitions (see Exhibit 4). An advan-
tage is that there is not necessarily a need to first estimate a long-run growth
path. Nevertheless, economists often refer to economic growth being above
or below potential growth rate, reflecting upswings or downturns.

Exhibit 4: Classical, Growth, and Growth Rate Cycles

Index Deviation (in %)
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no + Classical Cycle: — o~ e .
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Output (left scale)
Growth Cycle (right scale)

Potential Output (left scale)

— — — Growth Rate Cycle (right scale)
--«ees++« Potential Output (right scale)
Notes: The vertical lines indicate troughs and peaks when using either the classical, growth, or growth rate cycle definition of a business cycle.

The growth cycle reflects the percentage deviation of output relative to its trend. The growth rates in the growth rate cycle are calculated as
annualized month-over-month growth rates.
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Practical Issues

In practice, the definitions of a business cycle are used interchangeably, which often
causes confusion with regard to how one labels the phases and their timing. The
classical cycle definition is rarely used. In line with how most economists and practi-
tioners view the cycle, we will generally be using the growth cycle concept in which
business cycles can be thought of as fluctuations around potential output (the trend
in potential output is shown as the upward sloping dotted line in Exhibit 3).

Four Phases of the Cycle

The overall business cycle can be split into four phases:

Recovery: The economy is going through the “trough” of the cycle, where
actual output is at its lowest level relative to potential output. Economic
activity, including consumer and business spending, is below potential but is
starting to increase, closing the negative output gap.

Expansion: The recovery gathers pace, output increases, and the rate of
growth is above average. Actual output rises above potential output, and the
economy enters the so-called “boom” phase. Consumers increase spend-
ing, and companies increase production, employment, and investment.
Prices and interest rates may start increasing. As the expansion continues,
the economy may start to experience shortages in factors of production.
Overinvestment in productive capacity may lead companies to reduce fur-
ther investment spending.

Slowdown: Output of the economy reaches its highest level relative to
potential output (largest positive output gap). The growth rate begins to
slow relative to potential output growth, and the positive output gap begins
to narrow. Consumers remain optimistic about the economy, but companies
may rely on overtime rather than using new hires to meet demand. Inflation
slows at some point, and price levels may decrease.

Contraction: Actual economic output falls below potential economic
output. Consumer and business confidence declines. Companies reduce
costs by eliminating overtime and reducing employment. The economy may
experience declines in absolute economic activity, a recession, or if the fall
in activity is particularly large, a depression. If the decline is moderate, this
phase tends to be shorter than the expansion phase.

Exhibit 5 provides a summary of the key characteristics of each phase and describes
how several important economic variables evolve through the course of a business cycle.



© CFA Institute. For candidate use only. Not for distribution.
Overview of the Business Cycle

Exhibit 5: Business Cycle Phase Characteristics

Gap between
actual GDP
and trend GDP
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Peak

Time

5

Trough Trough
Recovery Expansion Slowdown Contraction
Phase Recovery Expansion Slowdown Contraction
Description Economy going through Economy enjoying an Economy going through Economy weakens and
a trough. Negative upswing. Positive out- a peak. Positive output ~ may go into a recession.
output gap starts to put gap opens. gap starts to narrow. Negative output gap
narrow. opens.
Activity levels — Activity levels are below Activity measures show Activity measures are Activity measures are
consumers and potential but start to above-average growth ~ above average but below potential. Growth
businesses increase. rates. decelerating. Moving to  is lower than normal.
below-average rates of
growth.
Employment Layoffs slow. Businesses Businesses move from  Business continue hir-  Businesses first cut
rely on overtime before  using overtime and ing but at a slower pace. hours, eliminate over-
moving to hiring. temporary employees to Unemployment rate time, and freeze hiring,
Unemployment remains hiring. Unemployment  continues to fall but at  followed by outright
higher than average. rate stabilizes and starts decreasing rates. layoffs. Unemployment
falling. rate starts to rise.
Inflation Inflation remains Inflation picks up Inflation further Inflation decelerates but

moderate.

modestly.

accelerates.

with a lag.

Leads and Lags in Business and Consumer Decision Making

The behavior of businesses and households is key to the cycle and frequently incorpo-
rates leads and lags relative to what are established as turning points. For example, at
the beginning of an expansion phase, companies may want to fully use their existing
workforce and wait to hire new employees until they are sure that the economy is
indeed growing. However, gradually all economic variables are going to revert toward
their normal range of values (e.g., GDP growth will be close to potential, or average,
growth).

Market Conditions and Investor Behavior

Many economic variables and sectors of the economy have distinctive cyclical patterns.
Knowledge of these patterns can offer insight into likely cyclical directions overall, or
it can be particularly applicable to an investment strategy that requires more specific
rather than general cyclical insights for investment success.
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Recovery phase

When asset markets expect the end of a recession and the beginning of an expansion
phase, risky assets will be repriced upward. When an expansion is expected, the markets
will start incorporating higher profit expectations into the prices of corporate bonds
and stocks. Typically, equity markets will hit a trough about three to six months before
the economy bottoms and well before the economic indicators turn up. Indeed, as
we will see later, the equity market is classified as a leading indicator of the economy.

Expansion phase

When an economy’s expansion is well-established, a later part of an expansion, referred
to as a “boom,” often follows. The boom is an expansionary phase characterized by
economic growth “testing the limits” of the economy, strong confidence, profit, and
credit growth. For example, companies may expand so much that they have difficulty
finding qualified workers and will compete with other prospective employers by
raising wages and continuing to expand capacity, relying on strong cash flows and
borrowing. The government and/or central bank may step in if it is concerned about
the economy overheating.

Slowdown phase

During the boom, the riskiest assets will often have substantial price increases. Safe
assets, such as government bonds that were more highly prized during recession,
may have lower prices and thus higher yields. In addition, investors may fear higher
inflation, which also contributes to higher nominal yields.

Contraction phase

During contraction, investors place relatively high values on such safer assets as
government securities and shares of companies with steady (or growing) positive
cash flows, such as utilities and producers of staple goods. Such preferences reflect
the fact that the marginal utility of a safe income stream increases in periods when
employment is insecure or declining.

EXAMPLE 1

When Do Recessions Begin and End?

A simple and commonly referred to rule is the following: A recession has started
when a country or region experiences two consecutive quarters of negative real
GDP growth. Real GDP growth is a measure of the “real” or “inflation-adjusted”
growth of the overall economy. This rule can be misleading because it does not
indicate a recession if real GDP growth is negative in one quarter, slightly positive
the next quarter, and again negative in the next quarter. Many analysts question
this result. This issue is why some countries have statistical and economic com-
mittees that apply the principles stated by Burns and Mitchell to several macro-
economic variables—not just real GDP growth—as a basis to identify business
cycle peaks and troughs. The National Bureau of Economic Research (NBER)
is an organization that dates business cycles in the United States. Interestingly,
the economists and statisticians on NBER’s Business Cycle Dating Committee
analyze numerous time series of data focusing on employment, industrial
production, and sales. Because the data are available with a delay (preliminary
data releases can be revised even several years after the period they refer to), it
also means that the Committee’s determinations may take place well after the
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business cycle turning points have occurred. As we will see later in the reading,
there are practical indicators that may help economists understand in advance
if a cyclical turning point is about to happen.

1. Which of the following rules is mostlikely to be used to determine whether
the economy is in a recession?
A. The central bank has run out of foreign reserves.
B. Real GDP has two consecutive quarters of negative growth.
C. Economic activity experiences a significant decline in two business

sectors.

Solution to 1:

B is correct. GDP is a measure of economic activity for the whole economy.
Changes in foreign reserves or a limited number of sectors may not have a
material impact on the whole economy.

2. Suppose you are interested in forecasting earnings growth for a company
active in a country where no official business cycle dating committee (such
as the NBER) exists. The variables you are most likely to consider to identify
peaks and troughs of a country’s business cycle are:

A. inflation, interest rates, and unemployment.

B. stock market values and money supply.

C. unemployment, GDP growth, industrial production, and inflation.

Solution to 2:

C is correct. Unemployment, GDP growth, industrial production, and
inflation are measures of economic activity. The discount rate, the mone-
tary base, and stock market indexes are not direct measures of economic
activities. The first two are determined by monetary policy, which react to
economic activities, whereas the stock market indexes tend to be forward
looking or leading indicators of the economy.

CREDIT CYCLES AND THEIR RELATIONSHIP TO
BUSINESS CYCLES

] describe credit cycles

Whereas business cycles mostly use GDP as a measure of economic activity, a litera-
ture has emerged in which cyclical developments of financial variables are analyzed
separately. This is most commonly done in terms of credit and property prices. Credit
cycles describe the changing availability—and pricing—of credit. They describe growth
in private sector credit (availability and usage of loans), which is essential for business
investments and household purchases of real estate. They are therefore connected to real
economic activity captured by business cycles that describe fluctuations in real GDP.

When the economy is strong or improving, the willingness of lenders to extend
credit, and on favorable terms, is high. Conversely, when the economy is weak or
weakening, lenders pull back, or “tighten” credit, by making it less available and
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more expensive. This frequently contributes to the decline of such asset values as real
estate, causing further economic weakness and higher defaults. This is because of the
importance of credit in the financing of construction and the purchase of property.
Credit cycles are a subset of a wider family of so-called financial cycles, a topic that
goes beyond the scope of our coverage.

Applications of Credit Cycles

Financial factors were for a long time not prominent on the radar screens of macro-
economists. Monetary and financial phenomena were largely seen as a veil that could
be ignored when trying to understand the economy. But loose private sector credit
is considered to have contributed to a number of financial crises, such as the Latam
crisis of the 1980s; the Mexican, Brazilian, and Russian crises of the 1990s; the Asian
crisis of 1997-1998; and the global financial crisis of 2008—2009. Loose credit condi-
tions often lead to asset price and real estate bubbles that burst when capital market
outflows and drawdowns occur mostly due to weaker fundamentals.

It is recognized that in a world with financial frictions, business cycles can be
amplified, with deeper recessions and more extensive expansions because of changes in
access to external financing. In line with this, it is found that the duration and magnitude
of recessions and recoveries are often shaped by linkages between business and credit
cycles (Claessens, Kose, and, Terrones 2012). In particular, recessions accompanied
by financial disruption episodes (notably, house and equity price busts), tend to be
longer and deeper. Recoveries combined with rapid growth in credit, risk-taking, and
house prices tend to be stronger.

However, whereas financial variables tend to co-vary closely with each other and
can often help explain the size of an economic expansion or contraction, they are
not always synchronized with the traditional business cycle. Credit cycles tend to be
longer, deeper, and sharper than business cycles. Although the length of a business
cycle varies from peak to trough, the average length of a credit cycle is mostly found
to be longer than that of the business cycle. Exhibit 6 illustrates how credit cycles
can be visualized.

VISUALIZING FINANCIAL CYCLES

In an October 2019 Working Paper titled “Predicting Recessions: Financial Cycle versus
Term Spread,” the Bank for International Settlements (BIS) provided a visual presentation
of credit cycles, which is reproduced in Exhibit 6. It shows that such cycles tend to boom
before recessions.
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Financial cycles tend to boom ahead of recessions’ Graph 1
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The shaded areas represent recessions.
' Financial cycles are measured by the composite financial cycle proxy calculated from frequency-based (bandpass) filters capturing medium-
term cycles in real credit, the credit-to-GDP ratio and real house prices.

Source: BIS Material (available on the BIS website free of charge: www.bis.org).

Notes: Credit cycles are measured by a (composite) proxy calculated from variables

that include credit-to-GDP ratio and real house prices. The axis on the right shows the

year-on-year change in the proxy.

Consequences for Policy

Investors pay attention to the stage in the credit cycle because (1) it helps them
understand developments in the housing and construction markets; (2) it helps them
assess the extent of business cycle expansions as well as contractions, particularly the
severity of a recession if it coincides with the contraction phase of the credit cycle;
and (3) it helps them better anticipate policy makers’ actions. Whereas monetary and
fiscal policy traditionally concentrate on reducing the volatility of business cycles,
macro-prudential stabilization policies that aim to dampen financial booms have
gained importance. This is further stressed by findings that strong peaks in credit
cycles are closely associated with subsequent systemic banking crises (Schiiler, Hiebert,
and Peltonen 2017).

EXAMPLE 2

1. A senior portfolio manager at Carnara Asset Management explains her anal-
ysis of business cycles to a junior analyst. She makes two statements:

= Statement 1: Business cycles measure activity by GDP, whereas credit
cycles combine a range of financial variables, such as the
amount of and pricing of credit.

= Statement 2: Credit cycles and business cycles are unrelated and serve
different purposes.

A. Only Statement 1 is true.
B. Only Statement 2 is true
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C. Both statements are true

Solution:

A is correct. Only Statement 1 is true. Statement 2 is not true because
researchers have found linkages between financial and business cycles that
help explain the magnitude of business cycle expansions and contractions
depending on the state of the credit cycle.

BUSINESS CYCLE FLUCTUATIONS FROM A FIRM’S
PERSPECTIVE

] describe how resource use, consumer and business activity, housing
sector activity, and external trade sector activity vary as an economy
moves through the business cycle

This section provides a broad overview of how the use of resources needed to produce
goods and services typically evolves during a business cycle. We start by focusing on
circumstances of firms and explore some of the links between fluctuations in inven-
tory, employment, and investment in physical capital with economic fluctuations.

The Workforce and Company Costs

The pattern of hiring and employment is shown in Exhibit 7. When the economy
enters contraction, companies reduce costs and eliminate overtime. They may try
to retain workers rather than reducing employment only to increase it later. Finding
and training new workers is costly, and it may be more cost efficient to keep workers
on the payroll even if they are not fully utilized. Companies may also benefit from an
implicit bond of loyalty between a company and its workers, boosting productivity
in the process. In prolonged contractions, companies will start reducing costs more
aggressively—terminating consultants, advertising campaigns, and workers beyond
the strict minimum. Capacity utilization will be low, and few companies will invest in
new equipment. Companies will try to liquidate their inventories of unsold products.
In addition, banks will be reluctant to lend because bankruptcy risks are perceived to
be higher, adding to the weakness in the economy.

Decreases in aggregate demand are likely to depress wages or wage growth as
well as prices of inputs and capital goods. After a while, all of these input prices will
be relatively low. In addition, interest rates may be cut to try to revive the economy.

As prices and interest rates decrease, consumers and companies may begin to
purchase more and aggregate demand may begin to rise. This stage is the turning
point of the business cycle: Aggregate demand starts to increase and economic activity
increases.
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Exhibit 7: Business Cycle Phases—Levels of Employment
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Contraction
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ity levels trough and output
below potential. Activity
picks up, and gap starts
to close.

Employment Layoffs slow. Businesses

rely on overtime before
moving to hiring.

Economy enjoying an
upswing, with activ-
ity measures showing
above-average growth
rates.

Businesses move from
using overtime and
temporary employees to

Economy at peak.
Activity above average
but decelerating. The
economy may expe-
rience shortages of
factors of production
as demand may exceed
supply.

Businesses continue
hiring but at a slower
pace. Unemployment

Economy goes into a

contraction, (recession, if

severe). Activity mea-
sures are below potential.
Growth is lower than
normal.

Businesses first cut
hours, eliminate over-
time, and freeze hiring,

rate continues to fall
but at slowly decreasing
rates.

Unemployment remains
higher than average.

hiring. Unemployment
rate stabilizes and starts
falling.

followed by outright
layoffs. Unemployment
rate starts to rise.

Levels of employment lag the cycle

Fluctuations in Capital Spending

Capital spending—spending on tangible goods, such as property, plant, and equipment—
typically fluctuates with the business cycle. Because business profits and cash flows
are sensitive to changes in economic activity, capital spending is also highly sensitive
to changes in economic activity. In fact, investment is one of the most procyclical
and volatile components of GDP. Companies’ spending decisions are driven by busi-
ness conditions, expectations, and levels of capacity utilization, all of which fluctuate
over the cycle. With regard to efficiency, firms will run “lean production” to generate
maximum output with the fewest number of workers