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Chicago Price Theory

An Introduction

THE CHICAGO ECONOMICS TRADITION

A long-standing Chicago tradition treats economics as an empirical sub-
ject that measures, explains, and predicts how people behave. Price the-
ory is the analytical toolkit that has been assembled over the years for
the purpose of formulating the explanations and predictions, and guid-
ing the measurement.

In the tradition of the University of Chicago’s Economics 301, this
course helps you master the tools in the kit so that you can use them to
answer practical questions. Studying price theory at Chicago is “a process
of immersion in those models so that they become so intuitive to one’s
work that, in combination with new empirical investigation, they open
the door to novel evaluations of market organization and government
policy.”?

Because price theory at Chicago has always been tethered to practical
questions, this course and the course Jacob Viner taught at Chicago
almost a century ago (Viner 1930/2013) share some remarkable similari-
ties. The tradition draws heavily on Alfred Marshall (1890) in, among
other things, viewing human behavior in the aggregate of an industry,
region, or demographic group. Market analysis is essential to price the-
ory because experience has shown that markets enable individuals to do
things far differently than if they lived in isolation. It is no accident that
price theory is named after a fundamental market phenomenon: prices.

Price theory is not primarily concerned with individual behavior; mod-
els featuring individuals are provided when they offer insight about the
aggregate. None of this is to say that price theory only looks at average
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2 CHICAGO PRICE THEORY

or representative agents. Indeed, a primary reason that markets trans-
form human activity is that they encourage the amplification of innate
differences among people. Heterogeneity can be important; as we see in
the example of comparative advantage below, markets can increase het-
erogeneity through returns to specialization.

Price theory has not been static, though. Gary Becker, who taught
Economics 301 for many years and gives a couple of the lectures in the
video series that accompanies this book, developed human capital analy-
sis and extended price theory to deal with discrimination, crime, the
family, and other “noneconomic” behaviors. Becker and Murphy revis-
ited the topic of complementary goods, using it to examine addictions,
advertising, and social interactions (Becker 1957, 1968, 1993; Becker and
Murphy 1988, 1993, 2003). This is the first theory textbook with a full
chapter closely integrating economic reasoning with the treatment-
control paradigm. Most important, people and businesses are in differ-
ent circumstances today than in Viner’s time—as witnessed by the decline
of agricultural employment, increased life expectancy, and the rise of
information technology.

PRICE THEORY DIFFERS FROM MICROECONOMICS

Although strategic behavior, such as the interactions among sellers in a
market where they are few in number, has been treated with price the-
ory (Weyl 2018), the introductory Chicago price theory course has not
emphasized it. Competition, by which we mean that buyers and sellers
take prices as given and the marginal entrant earns zero profit, is empha-
sized in large part because for most purposes it is a reasonable descrip-
tion of most markets (Pashigian and Self 2007).

Moreover, the competitive framework is simple enough to make room
for us to master additional aspects of tastes and technology—such as
product quality, habit formation, social interactions, durable production
inputs, and complementarities—that are important for practical prob-
lems. Monopoly models are used on those occasions when price-setting
behavior is relevant (Friedman 1953, 34-35; Stigler 1972; Demsetz 1993,
799). More generally, price theory is stingy as to the number of variables
that are declared to be important in any given application.

In emphasizing markets and competition, price theory is different from
microeconomics. Both typically begin with the consumer or household,
but price theory stresses how consumers react to prices, many times
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AN INTRODUCTION 3

without reference to utility or even “rationality,” whereas microeconom-
ics takes care to lay an axiomatic foundation of the utility function and
individual demand functions. Price theory quickly gets to market equi-
librium, treating related subjects, such as compensating differences, tax
incidence, and price controls.

Microeconomics makes more intensive use of game theory, which tra-
ditionally puts somewhat more emphasis on rationality and optimizing
agents. Both price and game theory model behavior as an equilibrium,
but the latter typically focuses on interactions among small numbers of
agents and strives to make separate predictions for each one. The rest
of the market is treated as a constant.

The typical auction model of price (Klemperer 2004) is an example
of the game-theoretic approach. That model has a fixed number of goods
for sale in the auction, with little attention to how the goods were pro-
duced or how they would be used if not sold in the auction. The model
has a fixed number of buyers and predicts how each buyer separately
makes bids on the items for sale. Understanding why there are, say, two
buyers rather than some other number, or what determines the seller’s
reservation price, is considered an advanced topic. With its emphasis on
competitive market equilibrium, basic price theory is not concerned with
bid prices but rather with the ultimate transaction price, aggregate quan-
tities produced and sold, and how they relate to costs of various kinds,
as well as how the good is situated in the consumer demand system.

The market equilibrium approach says that the most important effects
of policy, technological change, and other events are not necessarily
found in the immediate proximity of the event. An ethanol subsidy exam-
ple, discussed below, features a subsidy that is paid only in the market
for fuel, which uses just a fraction of total corn production but has more
price-sensitive demand. The market for animal feed is unsubsidized, but
corn farmers’ opportunity cost for selling animal feed is linked to the
subsidized fuel market, so much of their gain from the subsidy comes
from the increase in the equilibrium price of animal feed.

Real-life situations involve an element of strategic interaction where
the players in a small-scale game understand the outside options avail-
able to them in a larger market. One approach would be to simulta-
neously model both the strategies and market prices. Auction models
could, in principle, have endogenous production, entry, and reservation
values that reflect economic activity outside the auction. But the point
of theory in economics or any other field is to focus on important
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4 CHICAGO PRICE THEORY

variables and leave the others aside. As noted above, a great many mar-
kets have many buyers and many sellers, and they have complementari-
ties, taxes, habits, and other variables that need attention before getting
into the strategic details for specific buyers or sellers. These are the situ-
ations in which price theory is needed.

The ethanol subsidy example also demonstrates how price theory
guides measurement. Empirical studies of markets over time, or com-
parisons across countries or industries, must consider how to summa-
rize a seemingly complicated reality behind each observation. Price
theory shows how the appropriate approach to measurement depends
on the question at hand.

Putting practical questions in a market context changes the answer.
Trained economists are generally aware that market analysis is why the
economic incidence of, say, a tax is different from the legal liability for
paying the tax. But without price theory, economics training has too little
practice in market analysis and results in policy investigations that too
quickly presume that, say, the corporate income tax primarily harms cor-
porations or an earned income tax credit primarily benefits workers.

Our course does not intend to provide an encyclopedia of economic
models. In decades of interpreting real-world events through the lens of
economic theory, we have found that a surprisingly small set of tools is
required, if they are well mastered. One of the joys of teaching the course
is to accompany students as they realize that their previous training had
hardly exposed them to all that is possible merely with one demand
function. Their discoveries include national income accounting (chap-
ter 28), causal inference in the treatment-control paradigm (chapter 16),
characterizing business practices (chapter 23), characterizing the costs of
disease (chapter 5), and understanding civil society (chapter 24). These
techniques do not appear in graduate-level microeconomics textbooks,
and rarely in older price theory texts.

The minimum cost function and the Hicks-Marshall laws of derived
demand are two versatile tools that are exceptionally prevalent in Chi-
cago Price Theory. In applications where behavior is described by maxi-
mization subject to constraints, the cost function is one-stop shopping
for the economic theorist because it embeds the objective, constraints,
and optimal choice. Hicksian demand functions are its partial deriva-
tives with respect to price. Its cross-derivatives reveal elasticities of
substitution, and which goods are normal versus inferior. It is a ready-
made formula for aggregating prices. Using a subcost function can be

For general queries, contact info@press.princeton.edu



© Copyright, Princeton University Press. No part of this book may be
distributed, posted, or reproduced in any form by digital or mechanical
means without prior written permission of the publisher.

AN INTRODUCTION S

an effective way to approach nonlinear budget constraints. Moreover,
it often allows a many-good problem to be treated as a recursion of two-
good problems. Whether referring to taxes, disease, or crime, Laffer
curves are embedded in cost functions too. Excess burden, sometimes
known as deadweight cost, is a transformation of the cost function. Aside
from Shephard’s lemma, a bit of price index theory, and sometimes a
definition of consumer surplus, other price theory and microeconomics
texts rarely feature the price arguments of the cost function in applica-
tions of economic theory.?

Sir John Hicks derived a concise formula for discussing Marshall’s
laws of derived demand. It decomposes an “input” quantity change into
scale and substitution effects. Unlike the more familiar Slutsky decom-
positions for consumers and firms, and consistent with the prominence
of market equilibrium reasoning in this book, Marshall’s scale experi-
ment reflects an industry supply-demand equilibrium. Hicks’s formula
is itself complete enough to generate a remarkable range of economic
insights. Our book uses the formula for causal inference in market set-
tings, showing how treatment-control comparisons sometimes have the
opposite sign, and usually a different magnitude, from the effect of treat-
ing the entire market. We also use it to account for supply chains, the
propensity of consumers and firms to respond to incentives on multiple
substitution margins, multiproduct business practices, and the effects of
technological change.

Chicago Price Theory highlights gains from trade, particularly in
chapters 21-24 on occupational choice, price controls, competition, and
externalities, which are topics that are not treated from a trade perspec-
tive in microeconomics courses. Our trade emphasis is in the spirit of
Coase, Ostrom, and others, but our presentation builds on the familiar
supply and demand diagram. The trade emphasis also naturally tends
to “positive economics” results—conclusions about “what is” rather than
“what ought to be.” Price theory explains how real-world households
and businesses adapt to price controls, imperfect competition, and
externalities.

We also bring back the Marshallian idea of forward-falling supply for
the purpose of providing a straightforward yet powerful treatment
of human capital. Chapter 20 identifies common analytical features of
human capital investment and consumer choice problems with falling
marginal cost, while maintaining the tractability of comparative static
analysis of a single first-order condition equating marginal cost and
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marginal value. We are unaware of any other price theory text, even
Becker’s, approaching human capital this way.* Graduate-level microeco-
nomics texts rarely treat human capital. Applications include the gen-
der gap in earnings, the dynamics of substance abuse, and effects of taxes
on human capital. Viewing the labor force as a perpetual inventory of
human capital, chapter 31, which is the book’s finale, shows labor mar-
ket equilibrium to be a unique, concise, and enduring explanation of the
evolution of wage inequality.

Readers who still doubt the utility of price theory, or are adventurous
enough for a nonlinear reading of this book, could jump straight to
chapter 31. It can be read as a largely self-contained lecture, immortal-
ized on YouTube, that Kevin Murphy has given to various audiences
without price theory training. Chapter 20 is also self-contained and full
of surprises.

USING CHICAGO PRICE THEORY
TO LEARN ECONOMICS

Graduate microeconomics texts often devote more pages to game the-
ory than to competitive equilibrium, and part of their competitive
analysis is dedicated to confirming that an equilibrium exists as a math-
ematical object. To the price theorist, the toolkit’s mathematical foun-
dations and possible abstract generalizations are an interesting subject
for specialists, but a general economics education requires seeing how
the tools have been successfully applied in the past and preparing to
nimbly apply them to the next practical question that we encounter.
Completing a mathematical microeconomics course will not make you
good at price theory; price theory skills are obtained by practicing appli-
cations of the toolkit.

Whereas many economics courses help you master models and leave
the application of those models as an advanced topic, price theory imme-
diately engages the student with applications. The book and video
series (available from press.princeton.edu or ChicagoPriceTheory.com)
together provide three or four methods of practicing applications. First,
both book and videos contain chapter-length examples, such as addic-
tive goods, urban property pricing, learning by doing, the consequences
of prohibition, the value of a statistical life, and occupational choice.
These chapters are instances of applications of price theory that were
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advanced by important research papers and sometimes spawned an entire
subfield of research activity, with novel and counterintuitive results.

At the University of Chicago, both the students and instructors have
gotten better at price theory over the years as a result of engaging with
the homework. If you want a formula that makes you good at price the-
ory, this is it: practice. Know what tools are available to study markets
and, with repetition, notice the types of questions to which each tool is
best suited, in the sense of offering a simple analysis with predictions in
accordance with observation.

The Chicago homework problems are not paired with specific lectures
because part of excelling at real-world applications is knowing which
price-theoretic tool is the best one to use for a particular practical prob-
lem. This book therefore provides a number of sample homework ques-
tions, but only at the end of each of the four parts of the book. The video
series includes about a dozen of Professor Murphy’s impromptu answers
to student questions about current market events.

Becker and Murphy’s course has always been intensive in solving
applied problems, with considerable time of the instructors and advanced
star graduate students devoted to formulating and helping students solve
homework questions. The drafts of the book and video are now being
used at Chicago to further “flip” the price theory classroom so that more
of the student interactions with Murphy address applied problems.’ Price
theory instructors not at Chicago also have the opportunity to reallo-
cate their time away from lecturing—Ilet this book and video series help
with that—and toward developing and discussing relevant and challeng-
ing applied homework questions.

Another way to practice applications is to do some homework before
you begin the course and return to it afterward. You will be amazed at
how differently you think at the end! The seven questions below are good
examples:

1. Is learning by working on the job cheaper than formal schooling?
(See chapter 12.)

2. What is the difference between prohibiting marijuana sales and sub-
jecting its sales to a high tax? (See chapter 17.)

3. A great many manufacturers use machines and labor in fixed propor-
tions. Does that mean that the wage rate has little effect on the
amount of labor used in manufacturing? (See chapter 10.)
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4. Does the availability of e-books reduce the sales of physical books?
(See chapter 14.)

5. After one industry gets a corporate income tax cut and the other
doesn’t, there is no change in their relative wages. Does this mean that
the tax has no effect on wages? (See chapter 16.)

6. When housing prices are above their long-run values and continue to
rise, is that good evidence that home buyers or builders have unreal-
istic expectations about the future? (See chapter 25.)

7. Could a billion dollars in federal subsidies to farmers increase farm
incomes by more than $1 billion? (See the following section.)

As you work through the homework questions and the applied chap-
ters, you will practice identifying and applying the tools of price theory.
But the tools are just a means to an end, which is to understand human
behavior. Most of the homework questions and applied chapters in price
theory are therefore real-world questions about human behavior, of the
same kind that are addressed by professional economists every day at
central banks, major corporations like amazon.com, and regulatory
agencies like the Food and Drug Administration.

Because it is useful, price theory gets applied to a large number of
practical questions. Each practitioner of price theory thereby builds a
wealth of experience that pays dividends in subsequent applications.
New problems are recognized for their relationship to problems already

solved. Perhaps this is why price theory is sometimes called “intuitive.”®

EXAMPLE: ETHANOL FUEL
SUBSIDIES—A MARKET “MULTIPLIER”

The federal government supports the production of ethanol fuel through a
variety of tax credits, subsidies, and guarantees. When the US government
started subsidizing ethanol fuel, the price of land used to grow corn—
the primary ingredient in US ethanol production—increased, regardless
of whether the corn grown on that land actually ended up in the fuel.

Given that US ethanol is primarily produced with corn, is it possible
that corn farmers benefit by more than $1 billion for each $1 billion that
the federal treasury spends on that support? In other words, let’s use
price theory to examine the incidence of ethanol fuel subsidies.

Take a simple model in which corn, C, is used to make either ethanol
fuel, E, or animal feed, F. We will consider demand curves Dy, Dy, and
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D¢, shown in figure I.1a, I.1b, and I.1c, respectively; D, the market
demand curve for corn, is found by adding the demands for ethanol and
animal feed. A subsidy of the amount x per unit corn used in ethanol
serves to increase the demand for ethanol by x units in the price dimen-
sion to 15E Horizontally adding the new ethanol demand curve with
the stable feed demand curve, we get a new overall corn demand curve
lA)C. Supply and demand for corn determine the equilibrium price of
corn, which is the same regardless of how it is used. An example of our
market is shown in figure I.1.

The result of the subsidy is that more corn is sold overall, and for a
higher price (IA’C rather than P.). Less corn is sold for animal feed,
because that demand curve is stable and the price is higher. The extra
corn sales go to ethanol because the subsidy amount x more than offsets
the price increase.

Pc Pc
Pc
Pc-x
t 5,
De
E F
a b
Pc
—
Pc
Pc
—
De
Dc
C

Figure I.1. Can farmers gain more from an ethanol subsidy than the amount the
government pays?
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Our question, posed from the perspective of the figure, is whether the
producer-surplus trapezoid in the market for corn (figure I.1¢) can be
larger than the subsidy-expenditure rectangle in the market for ethanol
(figure 1.1a).

Consider a case in which the demand for ethanol fuel is perfectly elastic
(figure 1.2a) and the demand for feed is strictly decreasing (figure 1.2b).
The overall demand curve is flat when the price is below what the etha-
nol market will bear (figure 1.2¢c). At prices above that, all corn is sold
for animal feed and none for ethanol. Putting the two together, we have
an overall demand curve with a hockey-stick shape, as shown in figure
[.2¢ when we adapt the previous graphs to this new setting.

Suppose the subsidy is $0.10 per gallon. Then, in this market, the $0.10
gap created between the buyer and seller price per gallon in the ethanol
market gets carried over in full to the aggregate market for corn.” If
the subsidy is small enough, the gain to corn farmers is larger than the
amount the government is paying.® Why? Not only do corn farmers get
$0.10 more for the corn going to ethanol, which the government pays;

a P b Pc

E F
c P
5. be
Pe=Pc-x D¢
C

Figure I.2. In a market where demand for ethanol is more elastic than the demand for
feed, the benefit of the ethanol subsidy to corn farmers can exceed the amount the
government spends on the subsidy.
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they also get $0.10 more for the corn going to feed, which the animal-
feed buyers pay. Maybe this also helps explain why the federal govern-
ment assists corn farmers with an ethanol subsidy rather than paying
the farmers cash directly.

Now consider a case in which the demand for ethanol fuel is perfectly
inelastic. We leave the demand for feed unchanged.

Figure I.3a shows ethanol corn demand as perfectly inelastic, which
means that, given any price, people demand the same amount. Thus, an
ethanol subsidy, which reduces the price that the ethanol corn buyers see,
has no effect on their demand. Because the market demand curve is just
the sum of the demand curves in the ethanol and feed markets, as shown
in figure 1.3c, there is likewise no effect on market demand. The corn
farmers, in this case, get no surplus from the subsidy despite what the
government spends on it.

a Pc " b Pc
Dg=D¢

Pe=Pc

Figure I.3. In a market where demand for ethanol is more inelastic than the demand for
feed, the benefit of the ethanol subsidy to farmers cannot exceed the amount the
government spends on the subsidy. The ethanol demand shown above is perfectly
inelastic, so the subsidy has no price impact.
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In general, corn farmers can benefit more than the amount the gov-
ernment spends on the subsidy only if the demand for ethanol is more
elastic than the demand for feed. This is the empirically likely case, given
that there are corn-free ways to make fuel that is essentially the same
from the fuel consumer’s perspective, but it is not as easy to switch to
alternative animal feeds. Moreover, the supply of land for growing corn
may be inelastic in the short run (but probably elastic in the long run).

How can we look at this intuitively? Think about price discrimina-
tion. Normally, we want to charge the low price to the people with elas-
tic demand and the high price to people with the relatively inelastic
demand. The ethanol subsidy looks like price discrimination precisely
when the demand for ethanol is price elastic relative to feed because it
pushes the ethanol price down relative to the feed price. Corn farmers
can gain substantially in this scenario relative to spreading the same sub-
sidy dollars across all corn sales.

We can also look at the equilibrium from the feed market perspective.
Possible feed demand curves are drawn in figures I.1b, 1.2b, and 1.3b.
The feed supply curve is a residual supply curve: the horizontal differ-
ence between the overall corn supply curve and the ethanol demand
curve. The more elastic the ethanol demand, the more elastic the resid-
ual supply. In the perfectly elastic case introduced in figure 1.2, nothing
is supplied to the feed market when prices are below the ethanol demand
curve (all the corn goes to ethanol), which coincides with the overall
supply curve at prices above that (no corn goes to ethanol). Figure 1.4

Pc
Residual
supply
Pc T
Pc= .BC -X =
// D¢
F

Figure l.4. The supply of corn to feed usage is a residual supply curve. It is shifted up by
the subsidy in the ethanol market. The case shown here corresponds to horizontal
ethanol demand.
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therefore draws a supply curve that is horizontal at quantities in between
the price axis and the overall supply curve.

The ethanol subsidy x shifts up the residual supply curve by the amount
x and raises the price that feed buyers pay for corn by x. The revenue
that corn farmers gain in the feed market could easily exceed the reve-
nue they gain in the subsidized market (ethanol) because (1) ethanol gets
a minority of corn production and (2) more important, ethanol demand
is much more price sensitive than feed-corn demand.

The main idea here is that because we have a market, the subsidy on
ethanol has an effect broader than its initial amount. The price of corn
going into animal feed will also increase.

PRICE THEORY GUIDES MEASUREMENT

In many labor, health, and other markets with large amounts of subsi-
dies or taxes, there is a big difference between the price paid by buyers
and the price received by sellers because one of the parties is paying a
tax or receiving a subsidy. In these cases, price theory makes it obvious
that the proper measurement of price depends on whether buyer or seller
behavior is to be explained.

In our ethanol subsidy example, some buyers pay less than others. The
use of the various prices for empirical analysis depends on the question
at hand. For the purposes of predicting the amount of government rev-
enue to subsidize corn sales, what matters is the quantity-weighted aver-
age subsidy in the market. That is the average of zero on feed corn and
the subsidy rate on ethanol corn, weighted by the quantity of corn going
to each use.

For the purposes of measuring the price impact, the quantity weights
need to be adjusted for the price sensitivity of the buyers. In the neigh-
borhood of no subsidy, the price impact formula is the product of three

terms:’

&=<1_9)£PCD,E/E,9= ,S -

where x is the subsidy rate, S’ is the slope of the supply curve and 6 is
the usual pass-through parameter. 1— 0 therefore indicates how each unit
of a uniform subsidy would raise the price received by sellers. As a matter
of algebra, we could further simplify the formula, but we keep the three
terms separate in order to discuss their economic interpretation. The
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second term in the price impact formula is the quantity-weight term
and recognizes that only a fraction (E/C) of the corn supplied goes to
ethanol. The third term, with a price elasticity for both its numerator
and denominator, adjusts for any difference between the ethanol demand
elasticity and the overall demand elasticity. The third term ranges from
zero when ethanol demand is completely inelastic (figure 1.3) to C/E>1
when ethanol demand is infinitely elastic (figure 1.2); it would be one if
both types of buyers were equally price elastic.'

In other words, the units sold to more price-elastic buyers count
more than the units sold to less price-elastic buyers. In our example,
with one type of buyer that is subsidized and the less price-sensitive type
of buyer that is not, the price-sensitivity-adjusted weighted average sub-
sidy exceeds the pure quantity weighted average, which is why the corn
farmers can gain more than the treasury spends on the subsidy.

The analysis above refers to a subsidy rate that is small in comparison
with the price. With larger subsidies, we need to consider, for example,
that the three terms in the formula vary with the level of the subsidy—
which is essentially the price index problem, whose solutions are dis-
cussed in chapter 6.

EXAMPLE: ACQUIRED COMPARATIVE ADVANTAGE

With its emphasis on markets, price theory frequently highlights com-
parative advantage, which is about economic progress obtained through
specialization and trade. The specialization made possible by markets
helps explain where people live and work (Becker and Murphy 1992);
why economies grow (Smith 1776/1904, book I, chapter I); why men are
different from women (Becker 1985), but less so recently (Mulligan and
Rubinstein 2008); and much more.

We examine the acquisition of comparative advantage in a simple
market setup with two tasks, A and B. An individual has human capi-
tal for those tasks, H, and Hy. Whichever task is picked, a wage per
unit of human capital is paid: w, or wy, as appropriate. This means
that total income for an individual from task A is Y, =w,H , and from
task B is Yy=wyHg. The maximum income that the individual can
earn is

Y =max{w,H,, wpHy},
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Ha_ i

HA Wpg

Pick B

Pick A

Hy

Figure I.5. Supply and demand rotate the task indifference ray until the right number of
workers is in each task.

which is obtained by picking task A if w, H, > wy Hy < a s H—B, pick-

. . H, o Lo e A

ing task B if w—A<—B, and picking either task if the two ratios are
wy  Hy

equal. This is comparative advantage because the choice of task depends

on the relative amounts of human capital held, not the absolute amount.

Figure 1.5 illustrates the choice in the [HA, HB] plane with a solid task
indifference ray that shows all the configurations of human capital that
someone could have and be indifferent toward the two tasks.

There is a demand for tasks A and B, which in equilibrium has to match
up with the available human capital and the aforementioned incentives for
workers to choose one task rather than the other. This happens with wage
adjustments. If there were a lot of demand for A, then figure 1.5°s task
indifference ray would be steep so that lots of workers choose task A and
few choose B. In other words, w,/w, would be greater than one.

Now, assume we have reached the equilibrium, so that w ,/w; reflects
market supply and demand. Then, for any point on the line, every person
directly below and directly left must be earning the same income. See the
dashed lines in figure I.5. This is because each person on the dashed line
above the task indifference ray has the same level of Hy, and his or her H ,
does not matter because it is not used. Likewise, each person on the
dashed line below the task indifference ray has the same level of H,, and
Hj does not matter because he or she does not use it. Let’s call the union
of the two dashed lines an indifference curve for the worker.
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Hy

Figure I.6. The opportunity set for selecting human capital. The agent with maximum
human capital for task A still has positive human capital for task B.

Now let’s allow each agent to choose their human capital. For exam-
ple, the agent is considering whether to be a good plumber versus being
a good carpenter. The opportunity set for human capital could have an
interesting shape, as depicted in figure [.6. Consider the point associated
with the maximum level of Hj. As it is depicted, this person will have
some positive level of H,. This reflects an underlying story that tasks A
and B require some of the same abilities. Thus, if I choose to be a good
plumber, that doesn’t mean that I end up with zero human capital as a
carpenter.

Note further that the economically relevant region of the opportunity
set in this graph lies between the two points, and we can erase the parts
of the curve close to the axes because no one would choose a human
capital pairing left of the top point or below the right point. On the
erased regions, the agent could be better at both tasks!

Now let’s put the opportunity set together with the worker’s indiffer-
ence curves, as in figure I.7. We can even have all the workers identical
in the sense that they all have the same opportunity curve to choose from.
Nevertheless, specialization is optimal behavior. Being equally good at
tasks A and B is worse than being very good at just one task because
those workers have acquired a lot of human capital that they do not use.

We started this picture by indicating the types of workers (i.e., con-
figurations of human capital) who are indifferent between the two tasks.
But now we have shown that people will not choose to be those types of
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Hg —wy
Hy - Wg
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Figure 1.7. Specialization: Agents maximize their human capital at either task A or task B.

workers. Because human capital is acquired, indifference toward the two
tasks does not occur in equilibrium.!!

The equilibrium situation requires that both tasks are performed, so
some people specialize in A and others in B. People who are identical, in
the sense of having the same opportunities open to them, actually end
up being different.

One might say that it is a coin flip as to exactly who goes toward task
A and who toward task B, and we would agree if people were precisely
identical. But in reality people have somewhat different opportunities
open to them: in figures 1.6 and 1.7, that means somewhat different oppor-
tunity curves. Some of the opportunity curves may be relatively steep
and others relatively flat. Then just a small difference among people in
the slope of the curve will decide who specializes in what. Specialization
in the marketplace can turn small differences into large ones.

OUTLINE OF THE COURSE AND MINICOURSES

Four economic themes are repeatedly encountered when human behav-
iors are viewed through the lens of economic theory: substitution effects,
market equilibrium, gains from trade, and durable goods. Each of these
is a part of the course presenting the classic model and then going through
some important applications, such as price indices, learning by doing,
causal inference, and house prices.
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Part I, on prices and substitution effects, is written from the perspec-
tive of consumer theory. We see little need to explicitly treat firms in
chapters 14, merely for the sake of repetition. The theory of substitution
effects is the foundation of excess burden (chapter 5), which relates to
the Laffer curve famous in tax economics and helps to characterize the
costs of disease and crime. Price and quantity indices (chapter 6) are
also founded on substitution effects and are among the most widely used
tools for economic measurement.

The application to redistribution and work (chapter 7) is our first
encounter with multiple margins of substitution that result from a sin-
gle price change. Chapter 8 focuses on an aspect of “behavioral econom-
ics” from the perspective of the Marshallian demand curve, which is a
theme familiar from some of the other chapters. The distinction between
short- and long-run demand, examined in chapter 9, has several imme-
diate and nontrivial applications, such as habits and addictions.

Once we have consumers, the purpose of bringing in firms is to have
markets (part II), which is the primary emphasis of the course. Here we
begin with Adam Smith’s (1776/1904) compensating differences, as
further developed by Sherwin Rosen (1986) in his publications and
teaching price theory at Chicago. Without saying much yet about pro-
duction, this allows us to obtain results for urban economics and the
accumulation of human capital.

One of the lessons of compensating differences is to be wary of pur-
ported “free lunches.” The learning-by-doing application in chapter 12
is of intrinsic interest but was also one of Becker’s and Rosen’s favorite
demonstrations of a consequence of market competition, which reap-
pears in a great many applications, ranging from health insurance to
industrial organization to taxation.

Firms are carefully examined in chapters 13—15. They complete the
foundation of the “industry model” (aka supply and demand), thereby
opening a huge range of applications. One surprise comes in chapter 16
with the close correspondence between the difference-in-differences
method in econometrics and the Hicks-Marshall laws of derived demand.
Our approach clarifies why, for example, “treating” a firm with higher
productivity would increase its revenue, even though administering the
same treatment to the entire market would reduce revenue. Another
application with particularly surprising results is the consequence of pro-
hibiting trade in specific goods, such as illegal narcotics, which is the
subject of chapter 17. Chapter 18 extends the industry model to more
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than two production factors, which is helpful for examining durable
goods (as in part IV). Chapter 19 extends the industry model to multi-
ple interdependent industries, which is the essence of the economics of
supply chains. Personal increasing returns (chapter 20) is our approach
to various choice problems with falling marginal cost that maintains
much of the analytics of the more familiar supply-demand system.

The purpose of part Il is to explain how real-world households and
businesses adapt to inequality, price regulations, imperfect competition,
and externalities. We believe, and particularly emphasize in this second
edition, that most textbooks consider too narrow a range of actions that
market participants might take as they seck gains from trade. Workers
may amplify innate skill differences through investment (chapter 21). In
the case of price regulations (chapter 22), they change the characteris-
tics of the product that is produced and consumed. Absent price-taking
sellers, gains from trade may be sought through contracting, such as
exclusive dealing, quantity discounts, and other nonlinear pricing prac-
tices (chapter 23). In the presence of externalities, we do not expect mar-
ket participants to trade as individuals but rather as members of the
institutions of civil society—families, schools, workplaces, clubs, insur-
ance plans, homeowner associations, and churches—with voluntary
membership that comes with behavioral restrictions (chapter 24). The
method in part III often is Murphy’s trademark extension of the supply-
demand diagram to show potential gains from trade, like an Edgeworth
box would.

Part IV examines changes over time. It begins by defining durable
goods and extending the industry model to include both a capital-rental
market and a capital-purchase market (chapters 25 and 26). This brings
us close to the adjustment cost model of investment and the neoclassi-
cal growth model (chapter 27). These are usually considered “macroeco-
nomics” topics, but, as factor supply and demand repeat over time, the
two models should not be omitted from price theory. Most important,
price theory treats durable goods because durability is an important fea-
ture in many practical questions, including those examined in the
book’s closing chapters.

Chapters 28-30 look at important applications, such as capital income
tax incidence, the determination of labor’s share of national income, and
investments in health. Chapter 31, entitled “Inequality and the Market
for Skill” and the grand finale to the book, brings together results from
throughout the text to address one of the hottest topics in economics.
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Updating Katz and Murphy (1992), chapter 31 conceptualizes the sup-
ply side of the US labor force as a perpetual inventory of human capi-
tal, akin to chapter 25. The demand side in chapter 31 is closely linked
to technological progress driving economic growth. The outcome is a
skill premium in the labor market that drives various metrics of economic
inequality.

Chapters 4, 5,7, 15,16, 19-22, 24, and 31 are new in the second edi-
tion. Most of them feature an analytical pattern that we have observed
in applying price theory. For many years, they were taught through
assigning and discussing homework, but more recently they have been
presented as lectures. A piece of analytics, such as excess burden, is
highlighted and then applied to topics that seem unrelated to the
noneconomist.

The chapters from the first edition are retained but slightly expanded
with a “Recap of the Main Lessons” at the end. One purpose of the
recaps, also added to our in-person course, is to highlight the connec-
tions between the chapters. In many ways, the news in the chapter from
a student’s perspective is that the chapter is not new. Chapters 1, 9, 25,
and 28 are also expanded with one or two economic data exhibits that
serve to illustrate the chapter’s concepts. These include measures of the
rising cost of health care, investment time series, and agricultural pro-
ductivity. When combined with the charts shown in the new chapters,
this second edition has twenty-one exhibits showing economic data. We
also illustrate the concepts with reference to empirical findings published
elsewhere, on subjects ranging from milk regulation to marginal tax
rates.

Each chapter corresponds to roughly a one-hour lecture, excluding time
for homework discussions and administering exams. Thus, the entire
book is suitable for a full one-semester course. Another approach is to
form a minicourse using selected chapters. A minicourse can focus on a
field such as health economics, industrial organization, labor economics,
macroeconomics, public finance, or urban/spatial economics. The rest of
the semester could introduce, say, empirical findings or game-theoretic
insights. Our minicourse recommendations are as follows:

* Use chapters 1-3, 5, 9, 10, 13-16, 20, 22, 25, 26, and 30 for health
economics

» Skip chapters 5-8, 11, 12, 17, 20, 21, and 27-31 for industrial
organization
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» Skip chapters 4, 8, 11, 17-19, 23, 24, 27, 28, and 30 for labor
economics

* Skip chapters 5, 8-12, 1624, and 30 for macroeconomics

 Skip chapters4,8,11,12,18,19,21, 23, and 29-31 for public finance

* Use chapters 1-3, 11, 13-16, 22, and 24-26 for urban/spatial
economics

Each minicourse covers the basics of demand theory (chapters 1-3)
and the development of the industry model (chapters 13—15) because
the remaining chapters build on those foundations. We recommend the
difference-in-differences and price control chapters (16 and 22) for any
applied microeconomics course. Our recommendations match other
chapters with specific fields based on the applications appearing in those
chapters.
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of statistical life from, 373

competition, 2—4, 6, 18; imperfect,
184-86; pass-through, 181-87;
perfect, 205; price-theoretic perspec-
tive on, 283-92; and production
possibility frontier, 155

complementarity, 2; addiction and,
11214, 118; of cars and gasoline, 34,
110-11, 115, 117, 164, 227; economic
growth with, 346-47; of labor and
capital, 163, 163—64, 173—75; and
personal increasing returns, 229,
23940, 242, 396n1; of self-production
and insurance, 366—67, 372

composite commodity, 50

concavity: of cost function, 39, 39-40; of
excess burden, 68, 68; of indifference
curves, 41-42, 42, 129-30, 130; of
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personal increasing returns, 230-31;
and price indices, 80-81, 81-82; and
self-protection, 369

conditional factor demands, 158

constant elasticity of substitution (CES)
preferences, 59, 63, 391n6

constant returns to scale (CRS), 168—71,
169-70, 210, 215, 218-19, 260, 348,
394n2

consumer misinformation, 1045, 117

consumer surplus, 5, 88

consumer theory, 18; economic value and,
34-35; market linkages and, 138;
measurement guided by, 79-92; nudges
in, 102-35; Slutsky equation and,
215-19; substitution effects and, 25

consumer types, discrete choice, 135-37

consumption choices, 37, 125, 125;
complements and, 164; and discrete
goods (see discrete choice); and
increasing returns (see personal
increasing returns); and location
choice, 13940

consumption returns, increasing. See
personal increasing returns

consumption stocks, addiction example
of, 111-14

consumption-constant curves, 140, 140

contracting, 19

controls, 188-92; according to Marshall’s
laws, 192-96, 202-3; outside- and
within-market, 197

conventional wisdom, 236, 397n11

convexity: of excess burden, 68, 68-70,
76, 391n6; in investment planning,
336, 337, 339; and production
possibility frontier, 153, 153-54

cooperation, 293, 300, 308; effects of
policy on, 306-7; and group size,
304-5

cooperation costs, 300-303, 302

cooperative game theory, 291, 299

core, theory of, 283-90, 299,
399n3, 400n9

corporate income tax, 184, 281, 351-53
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cost(s): composition of, 70-71; coopera-
tion, 300-303, 302; deadweight (see
excess burden); marginal (see marginal
cost); and pass-through to consumers,
183—84; price regulations and, 26061,
261, 26465, 265-66; and production
possibility frontier, 153, 153-55, 167;
prohibition and, 205-9

cost function, 4-5; applications of, 64,
243, 389n1; and constant returns to
scale, 169, 210; and cost minimiza-
tion, 36—40, 39, 43, 158; excess burden
and, 5, 18, 64—78; indifference curves
related to, 41-42, 41-42; and
inequality, 385; and labor demand,
100; and multiple-factor industry
model, 213-15; and personal increas-
ing returns, 243; and Pigouvian taxes,
295-96; and price indices, 80, 80-81;
quality change valued using, 88-90; as
source of Marshall’s laws of derived
demand, 64; substitution elasticity
related to, 215; supply chains and, 227

cost minimization, 158-60, 159. See also
Hicksian demand system

cost-of-living indices. See price indices

Council of Economic Advisers (CEA),
178=79

Cournot aggregation, 390n1. See also
adding up constraint

COVID-19 pandemic: disease spread
during, 307-8; as example of excess
burden, 73-74, 74-75, 392n12;
pass-through during, 184; and
personal increasing returns, 241;
supply chains during, 220

credit cards, 291, 399n7

crime: excess burden of, 71-72, 76,
309, 392n9; location choice and,
14243, 146

cross-price effects, 40; additively sepa-
rable utility and, 57, 60, 60, 63; and
complements, 110-11

cross-price elasticity, 31, 35; Hicksian,
42-44, 5961, 60; and multiple-factor

INDEX

industry model, 213, 215; substitution
elasticity related to, 57, 61, 211, 218
CRS (constant returns to scale), 16871,
169-70, 210, 215, 218-19, 260,
348, 394n2
Current Population Survey (CPS), 402n2
cutoff value, 125, 125
cybercrime, 72, 392n8
cyclical employment, 93-96, 94, 101

deadweight cost. See excess burden

Deaton, Angus, 99, 237

degrees of freedom, 49-50, 55-63, 385

demand: derived (see Marshall’s laws of
derived demand); as distribution
function, 125-28, 138; Hicks’s
generalized law of, 40, 44, 47—49;
industry model of (see industry
model); rise in, 323-25, 324; skill,
377-80, 378; theory of, 30-34, 219

demand and supply model. See industry
model

demand curves: all-or-nothing, 283-84,
284; concave (see concavity); convex
(see convexity); equilibrium spillovers
and, 189-92, 190-91; Hicksian, 47;
labor’s share of growth and, 358-61,
360; linear, 127, 128; Marshallian (see
Marshallian demand curves); normal
distribution and, 126, 126; parallel,
378, 379; price-quantity decomposi-
tions and, 176-80, 177, 186; and
prohibition, 207-8, 208; uniform
distribution and, 126, 127; “wrong”
slopes and, 240, 24042, 24345

demand elasticity, 31-32, 35; and
additive separability, 57-59, 60, 60,
63; and adoption curves, 126, 126-27;
constraints on, 32—-33, 33, 43—44,
48-49, 54, 219; cost function
connected to, 39, 43—44; labor, 100,
172; numerical examples of, 61-62;
price-quantity data decompositions
and, 177; and prohibition, 205-9;
and quality changes, 89; short- and
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long-run, 108, 109; Slutsky equation
and, 4749, 48, 54; and substitutes,
59-62, 60

demand equations. See Marshallian
demand equations

demand functions, 35; Hicksian, 4244,
53, 216; indifference curves related to,
4142, 41-42

demand parameters, 49—50, 395n2;
economizing on, 55—63; numerical
examples of, 61-62

demand systems: and cost minimization
(see Hicksian demand system); and
derivatives (see Slutsky equation);
Frisch, 57-58, 61-62, 63; parameters
in, 4950, 55—63; and personal
increasing returns, 230-33, 231-32;
relating Marshallian and Hicksian,
45-54; short-run demand related to,
109-11; and utility maximization (see
Marshallian demand system)

Demsetz, Harold, 277

depreciation, 325, 326

derived demand. See Marshall’s laws of
derived demand

difference-in-differences (DiD) method,
18, 188—204; complemented with
price theory, 196-99; and derived
demand for varieties, 192-93; and
equilibrium spillovers, 189-92,
197-99; interpretation of, 195-96;
and quantity outcomes, 193-94; and
time and region effects, 201-2; and
union wage effect, 199-200; and
wages and productivity, 200-201

differentiated Bertrand pricing, 185, 291

diminishing returns to scale, 168, 215

discounts, quantity, 238—39, 285-87, 290,
290-91

discrete choice, 125-38; and distribution
function, 125-28; and equilibrium
quality, 128-32, 134-36; and hetero-
geneity, 132-37

disease: excess burden of, 72-77, 392n9;
infectious, 307-8
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displaced workers, 150

distance, market spillovers that diminish
with, 197-99, 198. See also location

distribution function, 125-28, 138

drugs, 18; addiction to, 18, 111-18; and
clinical trials, 202; and overdoses, 73,
178-79, 179, 186, 241; and personal
increasing returns, 237—38; prohibi-
tion of, 2059

durable goods, 17, 19, 318, 326, 326, 328

durable production factors, 317-29

economic growth: with complementar-
ity, 346—47; labor’s share related to,
358-61; sources of, 374-75; technol-
ogy change driving (see technologi-
cal progress); wage structure and,
374-75, 375

economic resilience, 224

economic value, 34-35

economies of scale, 307

Edgeworth box, 19, 105, 400n8

educational attainment, 376, 380-835;
and college completion, 382-83,
382-83; and returns to college, 376,
377, 380-81, 381

effective consumption, 129

efficiency, and Pigouvian taxes, 295-96

efficient markets hypothesis, 322

elasticity. See demand elasticity; income
elasticity; price elasticity; substitution
elasticity; supply elasticity

employment rate, 94-95. See also human
capital; labor

employment taxes, 97, 242, 392n4

endogenous factor prices, 214

endogenous interest rates, 340,
34043, 342

Engel aggregation, 31-33, 33, 35, 219,
390n1. See also adding up constraint

envelope theorem, 243

equilibrium, 3, 5, 17; competitive, 6;
and cooperation costs, 302, 302,
308; free lunch, 148, 149; and invest-
ment planning, 336-38, 337; and
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equilibrium (cont.)
multiple-factor industry model, 214,
216; and price regulations, 266, 266,
281-82; and product quality, 12832,
134-36; and rental prices, 140, 145,
320; Roy model and, 254, 255; scale
effect and, 174; and skill investment,
25657

equilibrium compensating differences.
See location choice

equilibrium conditions, 320-21, 329;
continuous time versions, 332—34

equilibrium spillovers, 188-92,
197-99, 203

ethanol fuel subsidies, 3—4, 8-13, 9—12

excess burden, 5, 18, 64-78; applications
of, 69-70, 76—77; cost composition
and, 70-71; and crime, 71-72, 76,
309, 392n9; definition and properties
of, 6569, 75-76; and disease, 72-77,
392n9; and first- and second-order
effects, 77-78, 78; intermediaries and,
287-90, 288—-90

excise tax: DiD estimator for, 196; and
excess burden, 65—-67, 65-70, 76; and
personal increasing returns, 242;
Pigouvian (see Pigouvian taxes); and
three-good model, 271

exclusive dealing, 28587

exclusive purchase agreements, 291

exemptions, regulatory, 275-77, 276

expected utility models, 58

expenditure, 29; and decompositions of
growth, 79-82; definition of, 79; and
personal increasing returns, 230; vs.
quantity and price, 29-30, 30

explicit investment model, 14748, 148

exponential discounting constants, 58—59

extensive margin of human capital
investment, 364

externalities, 19, 149, 293-309; and Coase
bargaining, 298—-300; and cooperation
costs, 300—-303, 302; definition of, 293;
examples of, 296, 303, 306—8; and
Marshallian diagram, 296-98, 297;

INDEX

negative, 293-94, 294, 297, 297, 395n2;
nonrival public good, 304-5; and
Pigouvian taxes (see Pigouvian taxes);
positive, 301-2, 302; price regulations
creating, 274; production, 29394, 294;
prohibition and, 205-9, 208; vs.
spillovers, 203, 395n1

factor demand: conditional, 158; and
labor’s share of growth, 358-61, 360;
in multiple-factor industry model,
21216, 219; scale effects on, 165-66;
and substitution effect, 165-66, 385;
unconditional, 159, 167

factor markets, 15051

factor mix, price regulations distorting,
263,278,279

factor prices: effect of, on scale, 217, 217;
endogenous, 214; stocks and flows
from, 317-18, 328, 380-85

factor-augmenting technological
progress, 357, 364

factor-biased technological progress,
356-57, 364, 385

factors of production. See production
factors

feedback effects, 164—65, 225, 396n3

firms: constant returns to scale and,
168-71, 218-19; discrete choice and,
130-37; equilibrium spillovers and,
190-91, 1915 in industry model,
18—19; market linkages and, 138;
on-the-job investment at, 149—-51; and
production function, 155-56; produc-
tion possibility frontier and, 154-55;
and profit maximization, 156-58,
158; and short- and long-run demand,
111; Slutsky equation for, 160-61,
161, 165, 167, 215-19

Fisher ideal index, 82, 86, 92, 393n5

fixed expenses, 159-60

flipped classroom, 389n5

food: and grocery stores, 104, 104; as
inferior good, 33. See also milk

forest commons, 303
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forward-falling supply curves, 5-6, 244,
397n21

free lunch, 18, 148, 149

Frisch demand system, 57-58, 61-62,
63, 390n1

fuel: and ethanol subsidies, 3—4, 8—13,
9-12; gasoline, 34, 106-11, 115, 117,
164, 227, 242-43; natural gas, 222-24;
oil, 108, 108, 220, 222-24, 223

full consumption, 369

gains from trade, 5, 17, 19, 154, 280; and
comparative advantage, 253—58; and
competition, 283-92; and externali-
ties, 293-309; in Marshallian dia-
gram, 29698, 297; price regulations
and, 259-82

game theory, 6,291, 299

gas, natural, 222-24

gasoline, 34, 106—11, 115, 117, 164, 227,
24243

gentrification, 143—45

geographical context. See location

Ghez, Gilbert, 396n9

Giffen goods, 4748, 48, 53, 54, 161,
24445, 391n3

GNP per capita, 374, 375

Goode, Richard, 236

goods: capital, 319, 320; as complements
(see complementarity); discrete,
125-38; durable, 17, 19, 318, 326, 326,
328; Giffen, 4748, 48, 53, 54, 161,
244-45, 391n3; household, 306-7;
inferior, 33, 33, 245; luxury, 31, 35;
necessity, 31; new, 83; nondurable, 325;
nonrival public, 304—5; numeraire, 56;
price of (see price); quality of (see
quality); quantity of (see quantity);
substitute, 59—61 (see also substitutes)

grocery stores, 104, 104

Grossman, Michael, 395n6

group size, cooperation and, 304-5

habits, 18, 111-18
Harberger’s triangle. See excess burden
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head tax, 97, 99

health: and disease burden, 7277,
392n9; and disease spread, 307-8;
investments in, 19, 365—-73; and
physician price caps, 268-70, 269,
277; smoking and, 89-90, 90, 118,
282, 395n7

health insurance, 95

Heckman, James, 396n9, 397n11

hedonic pricing models, 138, 141-43, 145

heterogeneity, 2; discrete choice and,
132-38; and gains from trade, 286;
investment and, 336; and production
possibility frontier, 15354

Hicks, John, 5, 40

Hicksian demand curve, 47; and excess
burden, 65-68, 65-69, 391n3; and
personal increasing returns, 240,
240-41; and price indices, 8485, 85

Hicksian demand functions, 42—44,
53,216

Hicksian demand system (cost minimi-
zation), 36—44; and aggregate
interpretation, 53; constraints on, 48,
54, 219 (see also specific constraint);
indifference curves and, 4142, 41-42;
Marshallian approach related to,
45-54 (see also Slutsky equation);
strengths of, 138

Hicksian effect, 4647

Hicks—Marshall laws of derived
demand. See Marshall’s laws of
derived demand

Hicks’s generalized law of demand, 40,
44, 4749

homework problems, 7-8; for durable
goods markets, 386-88; for gains
from trade, 310—13; for market
equilibrium, 246—49; for prices,
119-22; for substitution effects,
119-22; for technological progress,
386-88; types of, 119

homogeneity, 32-33, 35, 43—44, 390n1,
391n4; demand parameters and,
61; discrete choice and, 133, 133;
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homogeneity (cont.)
in elasticity format, 219; and equilib-
rium spillovers, 189-92; in Hicksian vs.
Marshallian systems, 48—50, 54; and
substitution elasticity, 211-12, 217

homothetic preferences, 55-56, 56, 63,
211, 215

horizontal supply, 238-39, 242, 343,
34344

household goods, 306—7

household production model, 259-60

housing market: dynamics of, 325-28,
326-27, 330; interest rate reduction
in, 330-31, 331; and location (see
location choice); and rent control,
270-71, 280; and rent gradient model,
50, 139-43, 145; and rental market
equilibrium, 140, 145, 320; and rental
price, 318, 328-29, 385; and steady-
state rental rate, 321, 322, 325, 326,
327; stock, 318

human behavior, in price theory, 1-2,
17-18. See also consumer theory

human capital, 2, 5-6, 20; accumulation
of, 18, 346, 355; availability of, 100-101;
and comparative advantage, 14-17,
15-17; and explicit investment model,
14748, 148; and externalities, 306—7;
investment in, 364, 37476, 381, 381;
and learning by doing, 147—49, 149;
opportunity set for, 16, 16, 255-57,
2565 and personal increasing returns,
228, 235-37, 236, 242, 384; and Roy
model, 253-54, 254-55, 258; and
skill premium, 375-76, 376, 380-85;
and skill supply, 225; technological
progress and, 363—64; types of,
149-51; and worker-technology
relationship, 257—-58. See also labor

illegal drugs. See drugs

imperfectly competitive markets, 184-86

incentives, 287-90

incidence: of business-to-business price
controls, 277-79; of capital taxation,

INDEX

345-53; of commitments, 290-91;
formula for, 233; of fuel subsidies, 8;
of intermediation, 289; parameter for,
218; of price regulation, 266—67, 272;
of redistribution, 99-100

income effect: and additive separability,
58, 63; and location choice, 141,
141-42; of price change, 51-33,
51-53; and product quality, 131,
131, 138; in Slutsky equation,
4647, 53-54

income elasticity, 31-32, 35, 49-50, 54;
and homothetic preferences, 55-56,
56, 63; numerical examples of, 61-62;
and quasilinear utility, 56, 63

income inequality, 374-85

income taxes, 97, 184, 349-53

increasing returns. See personal increas-
ing returns

indifference, 125, 125

indifference curves: for buyers, 102-3,
102—4, 283-85, 284—85; and cost
minimization, 37, 37; demand system
and, 41-42, 41-42; and gains from
trade, 297, 297; and location choice,
140, 140, 14344, 144; and opportu-
nity set, 255-57, 256; and personal
increasing returns, 240, 240—41; and
price indices, 80-81; and product
quality, 128-30, 130, 132-36, 133-36;
and production possibility frontier,
153, 153-54; and Roy model, 254,
255; for sellers, 283—835, 284-85; and
utility maximization, 34, 34; work-
er’s, 16, 17,390n11

industry equilibrium. See equilibrium

industry model, 18-19, 62, 168-75; and
constant returns production, 168-71,
169-70, 215, 218-19; derived demand
for varieties in, 192-93; and equilib-
rium spillovers, 190, 190-92, 203; four
ingredients of, 170-71; and labor
demand elasticity, 172, 174-75;
many-industry pricing equation vs.,
220-24; multiple-factor, 21019, 227;
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pass-through, 187; and personal
increasing returns, 243; and price
regulations, 259—60; role of, in
Chicago price theory, 62—63, 174; and
treatments and controls, 188—89, 2023

industry-by-industry total requirements
matrix, 222-23, 223

industry-specific investment in human
capital, 149-51

inequality, 374-85

infectious disease, 307-8

inferior factors, 161

inferior goods, 33, 33, 245

inflation rate, weighted. See price indices

input-output tables, 221-22

inputs, 317-18

inside-market control groups, 197

insurance, 366—67

intensive margin of human capital
investment, 364

interest rates: endogenous, 340—43;
reduction in, 330-31, 331

intermediaries, 287-92, 288-90, 398n16

investment: adjustment cost model of,
19, 33840, 344; and asset deprecia-
tion, 325, 326; corporate income tax
and, 352-53, 353; in health, 19,
365-73; household-level, 306; in
human capital, 364, 374-76, 381, 381,
in land, 317-18; on-the-job, 147-51;
from planning perspective, 336—44; in
skill, 255-57, 256

investment goods market equilibrium,
320, 332-34

investment market, 319, 320, 329

invisible hand, 188-204

irrational behavior: excess burden and,
68, 68-70, 76; and housing booms,
327-28

isoprofit curves, 284-85, 285

isoquant, 352, 352, 356-57, 357

job separations, 94-95, 101, 150
Johnson, Simon, 365
joint surplus, 93, 392n1
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Katz, Lawrence, 20, 377, 380, 381
Klein, Benjamin, 286

labor: allocation of, between sectors,
354-55; capital as complement to,
163, 163—64, 173—74; capital as
substitute for, 164, 173-74; corporate
income tax and, 351-53, 353; cyclical
employment and, 93-96, 94, 101; and
demand elasticity, 172, 174-75; and
education (see educational attain-
ment); and employment rate, 94-95;
and employment taxes, 97, 242,
392n4; female (see women); as human
capital inventory, 6, 20; and indiffer-
ence curves, 16, 17,390n11; as input,
317-18; and labor market dynamics,
239, 239—40; male (see men); marginal
product of, 345; Marshall’s law
extensions for, 226—27; and national
income, 19; and personal increasing
returns, 228, 23540, 236, 242, 384;
as production factor, 174-75; and
productivity, 200-201, 345—48, 347,
3585, 374-75; share of economic
growth and, 358-61; and skill demand,
377-80, 378; and skill premium,
375-76, 376, 380—85; and skill supply,
225, 377-80; supply margins of, 20,
93-96, 101; technological bias toward,
362, 362—63; trade between technology
and, 257-58; and two-input produc-
tion, 161-63, 162—63; and unemploy-
ment benefits, 95-99, 242, 392nn2 and
3; and work hours, 383-84, 384.
See also human capital

Laffer curves, 3, 18, 392n7; and excess
burden, 69-70, 7677

Lagrangian: for cost minimization, 37;
for location choice, 139; for utility
maximization, 26, 57-58

land investment, 317

land use market, 145

Laspeyres price index, 79-82, 81, 92,
98-99, 393n5, 401n1
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law of motion for capital, 320, 332-34

learning by doing, 14749, 149

legalization multiplier, 206, 206—7

leisure time, 139, 235-37, 236, 239,
242,393n1

Lerner index, 184-86

life expectancy, 370

linear curves: demand, 127, 128; indiffer-
ence, 41, 41

linear simultaneous equations system,
395n2

Ljungqvist, Lars, 237

location: DiD models for, 201-2; and
market spillovers, 197-99, 198; and
supply shocks, 224

location choice, 139-46; and gentrifica-
tion, 143-45; and rent gradient
model, 140-43

long-run capital, 162, 351, 360, 360, 364

long-run demand, 18, 106-18; and
addiction, 111-18; for cars and
gasoline, 34, 106, 106-11, 115, 117

long-run supply, effect of price regula-
tions on, 268—70, 269, 280

loss, deadweight. See excess burden

luxury goods, 31, 35

macroeconomics, 19-21, 56, 58, 339, 355

Malthusian model, 358, 363—64

many-industry pricing equation, 220-24

marginal cost: of capital, 351; and cost
minimization, 159—60; and drug
prohibition, 205-6, 206; and price
regulations, 260-61, 261, 264—635,
265—66; and production possibility
frontier, 153, 153-55

marginal expenditure shares, in price
indices, 90-92

marginal product: of capital, 341, 342,
343; of labor, 345

marginal value, and production possibil-
ity frontier, 153, 153-55

margins of substitution, 93-96, 101, 117,
226,227,383

market analysis, in price theory, 1-2, 4

INDEX

market competition. See competition

market equilibrium. See equilibrium

market friction models, 196-97, 395n5

market linkages, 138

market multipliers, ethanol fuel subsi-
dies as, 3—4, 813, 9-12

Marshall, Alfred, 1, 30

Marshallian demand curves, 18; cost
minimization and, 36-39; downward-
sloping, 53-54; and gains from trade,
285-87; and Giffen goods, 4748, 48,
53, 161, 244—45, 391n3; and indiffer-
ence curves for buyers, 102-3, 102—4;
and price indices, 8485, 88; utility
maximization and, 25-34

Marshallian demand equations, 30-35

Marshallian demand system (utility
maximization), 25-29, 27, 34-35; and
aggregate interpretation, 53; con-
straints on, 48—49, 54, 219 (see also
specific constraint); cost minimization
related to, 45-54; and demand
equations, 30-31; and gains from
trade, 296-98, 297; Hicksian
approach related to, 45-54 (see also
Slutsky equation); and labor-capital
relationship, 174-75; and price
indices, 83-84, 84; vs. profit maximi-
zation, 156; symmetry for, 43, 48—49;
weaknesses of, 138

Marshallian effect, 46

Marshallian supply curves, 244

Marshall’s laws of derived demand: cost
function as source of, 64; derivations
for, 215-19; Hicks’s formula for, 4-5,
18,172, 213; and labor demand
elasticity, 172, 174; Lerner index and,
185-86; and multiple-factor industry
model, 213, 215, 227; and production
networks, 225-27; and productivity
growth, 355; and substitution and
scale effects, 174-75; and treatments
and controls, 188-89, 192-96, 202-3;
work redistribution and, 101

materials, 31718
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mathematical rigor, 389n6

measurement: consumer theory guiding,
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