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This book arose from a series of three lectures that I gave in 
2013 while I was a visiting Senior Houblon- Norman Fellow at 
the Bank of England. I have since updated the lectures and 
expanded them with material developed from my published 
research, from a series of undergraduate lectures that I gave 
at the University of California Los Angeles in 2014 and 2015, a 
number of Op Ed pieces, and from material that has appeared 
on my blog, Roger Farmer’s Economic Window.

This volume is written for anyone with an interest in how 
to prevent financial crises and achieve prosperity for all. I en-
deavored to make my ideas accessible to anyone with a basic 
knowledge of economics, and I hope my book appeals to stu-
dents, practitioners of economics, policymakers, and the gen-
eral public.

During the process of seeking a publisher for the manuscript, 
I received feedback from several reviewers. I do not know their 
identities, but it seems clear from the content of the reviews that 
some of my reviewers were academic economists with PhDs, 
some were journalists or bloggers, and some were practitioners 
of economics in business or government. The feedback I  re-
ceived revealed a great deal about the economics discipline.

The reviews were laudatory and enthusiastic about my origi-
nal ideas and contributions, and the readability of the manu-
script. But, there was a disconnect between academic economists 
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and practitioners of economics. Academic reviewers treated the 
manuscript in the same way they would treat a research manu-
script submitted for publication in an academic journal. They 
tried to fit the ideas into their own preconceived views of science. 
They debated assumptions, questioned interpretations, and 
asked for reconciliation. I have provided technical appendices 
in Chapters 6, 8, and 9 primarily for these academic economists 
to show them the engine under the hood. Everything I say in 
this book is backed up by 35 years of academic research. These 
appendices are guides for informed readers who want to move 
beyond the verbal claims of each chapter. Those of you who wish 
to explore my arguments in more detail may read the academic 
sources referenced in extensive footnotes.

This book is an unashamed attempt, written in simple lan-
guage, to persuade both academic and nonacademic readers 
alike why economics must change and how to change it. It is 
a book with original ideas designed to challenge you to think. 
If, after reading it, you think you have understood what I said, 
you probably have understood it.

One reviewer wrote that reading the manuscript was “like 
reading a fun and fascinating detective story.” I hope you will 
agree. Economists have become far too concerned with devel-
oping rigorous mathematical arguments that read like theo-
rems. Trust me, you do not need a PhD to understand a simple 
argument made in words. I  cannot think of a better way to 
respond to potential academic critics than to quote from a 1937 
Quarterly Journal of Economics article in which John Maynard 
Keynes responded to critics of The General Theory:

There are other criticisims [sic] also which I  should be 
ready to debate. But tho [sic] I might be able to justify my 
own language, I am anxious not to be led, through doing 
so in too much detail, to overlook then the substantial 
points which may, nevertheless, underlie the reactions 
which my treatment has produced in the minds of my 
critics.
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I am more attached to the comparatively simple funda-
mental ideas which underlie my theory than to the par-
ticular forms in which I have embodied them, and I have 
no desire that the latter should be crystalized [sic] at the 
present stage of the debate. If the simple basic ideas can 
become familiar and acceptable, time and experience and 
the collaboration of a number of minds will discover the 
best way of expressing them. I would therefore, prefer to 
[clarify how I differ from previous theories]. (pp. 211– 212)

Like Keynes before me, I believe there is not one equilibrium 
unemployment rate. There are many. And the rate that occurs 
is chosen by the self- fulfilling beliefs of participants in the 
stock market. Unlike Keynes, I do not believe that fiscal policy 
is the right solution to a depression. Instead, I argue for the 
implementation of a new financial policy of asset market con-
trol, operated by a nation’s central bank and/or by its national 
treasury.

It has been eight years since the onset of the last financial 
crisis and, despite calls for new ideas, academic economists, 
central bankers, and politicians continue to work with out-
dated models and seat- of- the pants theorizing. Some commen-
tators have challenged this orthodoxy, but the predominant 
challenge has come from those who would return to discarded 
theories of the 1950s. The ideas contained in this book present 
an alternative macroeconomic paradigm.
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 PROSPERITY FOR ALL

What caused the Great Depression? What caused the Great 
Recession? How can we prevent financial crises? What is 
wrong with macroeconomics? Why must economics change 
and how can we change it? This book asks and answers these 
questions.

My answers are simple. The Great Depression and the Great 
Recession were both caused by crises of confidence in the fi-
nancial markets. Each episode was accompanied by a market 
crash that wiped trillions of dollars from national wealth.1 As 
wealth fell, expenditures fell. Firms fired workers and pro-
duced fewer goods. As production fell, profits fell, and the pes-
simistic beliefs of asset holders were validated. Depressions 
are self- fulfilling prophecies.

My narrative may sound simple and plausible, particularly 
if you earn your living by trading in the financial markets; 
but, it is inconsistent with the body of economic theory that 
we have been teaching at our colleges and universities for the 
past thirty- five years. In the following chapters, I  have two 
goals. The first goal is to fix macroeconomic theory. I provide 
a new paradigm that squares the narrative of a financial panic 
with the microeconomic paradigm of rational choice. The 
second goal is to use the insights from my paradigm to fix the 
financial system. We must design a new financial policy that 
stabilizes financial markets and guarantees prosperity for all.
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The Role of the State

The Great Recession that began in 2007 is still affecting all of us in 
ways that were unimaginable to mainstream economists in the 
decades following World War II (WWII). Unemployment peaked 
in the United States at 10% and is only now beginning to fall to 
prerecession levels. Per- capita growth in the United Kingdom 
and in the United States is lackluster by postwar standards, and 
Europe and Japan are mired in deep troughs with no end in sight. 
What can we do about it? What should we do about it?

A free market economy is the best way that human beings 
have yet devised to organize economic activity. But, every 
market system works within a set of laws and regulations. The 
question we must ask ourselves is not: Do we wish to live in a 
free market or a socialist economy? It is: What set of regulations 
can we put in place to ensure markets provide the maximum 
prosperity for all?

If a politician or commentator argues that the state should 
intervene in a contract between two or more people, the burden 
is on him or her to provide a clear explanation for the failure of 
free markets to deliver an optimal outcome. Any argument for 
the control or regulation of markets must be clearly defended. 
I have such a defense. There is a simple answer to the ques-
tion:  Why do markets fail? In the following pages I  explain 
that answer and I offer a set of policies designed to ameliorate 
and, I hope, to prevent the worst effects of financial crises.

A Normative Question and a Positive Question

Modern economic systems consist of billions of human beings 
interacting with each other in social networks. The economic 
component of social interaction involves decisions that allocate 
raw materials, labor, and capital to the production of commod-
ities and the allocation of finished goods to people throughout 
the world. In preindustrial societies, most of the commodities 
produced were agricultural goods necessary to sustain life. 
With the advent of industrialization in the eighteenth century, 
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a larger share of output was devoted to manufactured goods 
and, in modern, advanced nations, the largest share of produc-
tion is in the service sector. In the United States today, barely 
1% of American workers are employed in agriculture, 20% are 
employed in manufacturing, and the remaining 79% are em-
ployed in services.2

There are many possible ways of organizing economic inter-
actions among people. For example, we might choose a com-
mittee of experts and assign them the task of deciding on the 
allocation of resources between the production of consump-
tion goods and the production of investment goods. This is the 
method chosen in the Soviet Union and in Communist China 
in the mid twentieth century. Alternatively, we might design 
a set of laws and allow individuals to interact freely in mar-
kets subject only to the constraint that they do not break those 
laws. This is the method chosen by most western democracies. 
Economics compares alternative methods for allocating re-
sources and asks if one economic system is better than another.

To compare alternative economic systems, economists 
imagine the existence of an omniscient social planner who has 
perfect knowledge of the preferences of every person in soci-
ety. Of course, no such being exists. But the fiction is a useful 
one that allows us to break the issue of comparative economic 
systems into a normative question and a positive question. The 
normative question asks: What objective should we assign to 
the social planner? The positive question asks: Does a given 
economic system implement the solution to the social plan-
ner’s problem efficiently?

Different people will give different answers to the normative 
question. For example, we might assume, as did nineteenth- 
century British utilitarian Jeremy Bentham, that the social 
planner should attempt to achieve the greatest happiness for 
the greatest number of people.3 Given that we live in a society 
with large differences in inherited wealth, to achieve a utili-
tarian objective, the social planner would need to redistribute 
wealth from rich to poor.
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Alternatively, we might argue that the existing distribu-
tion of wealth, however unequal, is nevertheless just. This 
case is made by conservatives who claim that, from what-
ever the social starting point, some people will accumulate 
wealth through the fruits of their labor and that the act of per-
sonal accumulation should be encouraged for the good of all. 
According to that perspective: A rising tide lifts all boats.

In this book, I do not ask the normative question: Is the dis-
tribution of resources just? I  have a far narrower goal. I  ad-
dress the positive question:  How can we design institutions 
that allocate resources efficiently?

In an agricultural society, the social planner might direct 
half the working population to the activity of growing corn 
and she might direct the other half of the working popula-
tion to remain unemployed. If the unemployed people would 
prefer to be working, the social planner’s allocation would be 
inefficient. Regardless if the corn is distributed equally to all 
the people, or distributed unequally based on age, status, or 
work history, society would be better off if everybody who 
wished to work was provided a job.

My claim, in this book, is that the unemployment that 
occurs during financial crises is inefficient. Regardless of 
how we distribute resources, the youth unemployment rate 
of 50% that occurred in Greece in 2014 is not an efficient way 
to run a society. However we choose to address the distri-
bution question, a social planner who tolerates unemploy-
ment of 50% is falling asleep on the job. Given a chosen  
political objective for the social planner— utilitarian or status 
quo— this book addresses a more limited question: How can 
we design institutions that provide jobs for everyone who 
wants one?4

The Fatal Conceit

Some economists claim that the notion of institutional design 
is ill conceived. In an important critique of socialist planning, 
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Friedrich Hayek argued that economic systems are evolution-
ary.5 He titled his book The Fatal Conceit to reflect what he saw 
as the mistaken idea that human beings can design political 
and economic institutions that improve on market outcomes. 
For Hayek, the market is an organic living, breathing entity that 
evolves in ways that are always, eventually, beneficial to human 
welfare. There is much to admire in that idea.

For Hayek, private individuals, acting in their own interests, 
are striving constantly to pursue new ideas, and the engine of 
capitalism is fueled by individual liberty. Not every enterprise 
succeeds, but those that do succeed improve the lives of their 
creators and often the lives of every other human being on 
the planet. Henry Ford brought us the automobile, Andrew 
Carnegie developed the steel industry, and Steve Jobs brought 
hand- held supercomputers to living rooms around the world. 
In the process, they became billionaires and the rest of us grew 
rich along with them.

Along with every Henry Ford, Andrew Carnegie, and 
Steve Jobs, there were hundreds of thousands of failed busi-
nesses that drifted into obscurity. Who, today, can remember 
the Edsel or the eight- track tape player? Entrepreneurs try out 
ideas. The good ones succeed; the bad ones fail. Importantly, 
society evolves in ways in which none of us could have con-
ceived when we engaged in actions we believed would be in 
our own self- interest. That, in Hayek’s view, is the magic of 
liberty.

Hayek is right. The market is an evolving social organ-
ism in which some business ventures succeed and others 
fail. But Hayek does not go far enough. The marketplace 
for ideas is not restricted to business ventures. Political in-
stitutions, like business ventures, are organic entities that 
arise as the outcome of human ingenuity. Successful po-
litical ventures survive in the political marketplace just as 
successful business ventures survive in the economic mar-
ketplace. Unsuccessful political institutions are relegated to 
the dustbin of history.
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Two Examples of Successful Institutional Designs

Business cycles were a great deal more stable in the period 
after WWII than they were during the nineteenth century. 
And the decades from 1990 through 2007 were a period of 
tranquility and growth that economists refer to as the Great 
Moderation. I believe the stability of post- WWII business cycles 
and the reduction in the volatility of business cycles during 
the Great Moderation were not lucky accidents. They are two 
examples of successful institutional designs.

Following the Employment Act of 1946, policymakers 
attempted to stabilize business cycles by introducing new 
monetary and fiscal policy rules suggested by John Maynard 
Keynes that were based on the ideas he developed in The 
General Theory.6 As a consequence, post- WWII business 
cycles were more stable than their nineteenth- century coun-
terparts. This is my first example of a successful institutional 
design.7

In 1990, the Reserve Bank of New Zealand introduced a 
new policy called inflation targeting, in which it raised or low-
ered the interest rate on overnight loans with the goal of main-
taining a stable inflation rate. That policy was emulated soon 
after by central banks throughout the world, and it was accom-
panied by a remarkable reduction in inflation and output vola-
tility, referred to as the Great Moderation.8 This is my second 
example of a successful institutional design.

The view that we can design institutions successfully 
is not without its critics. Former American congressman 
Ron Paul has argued that the Great Recession was caused 
by the failed policies of the Federal Reserve System during 
the 1990s. He advocates a return to the gold standard, a 
nineteenth-  and early- twentieth- century monetary system 
in which the dollar was pegged to gold at a fixed exchange 
rate.9 I  disagree with Paul’s critique of Federal Reserve 
policy. In my view, inflation targeting was a successful in-
novation that worked well while interest rates were positive, 
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but failed when the money interest rate fell to zero and could 
be lowered no further.10

Congressman Paul’s defense of the gold standard is a fringe 
view even among conservatives. For example, influential free 
market economist Milton Friedman was a staunch defender 
of the Federal Reserve System and an opponent of a return to 
the gold standard. Friedman’s script for preventing the Great 
Depression was followed closely by Ben Bernanke, when the 
Fed intervened in the economy on a large scale in 2009 with 
a policy known as quantitative easing. In a speech honoring 
Friedman on his ninetieth birthday, Bernanke said: “I would 
like to say to Milton and Anna [Schwartz]:  Regarding the 
Great Depression. You’re right, we did it. We’re very sorry. But 
thanks to you, we won’t do it again.”11

In September 2008, the US financial system imploded and 
Fed policymakers were faced with a situation they had not 
seen since the Great Depression. The Bernanke Fed responded 
by engaging in the policies that Milton Friedman had devel-
oped as a consequence of his exhaustive study of the monetary 
history of the United States.12 In my view, the Fed intervention 
prevented a second Great Depression.

There is a lesson to be learned from this episode. Rather 
than revert to the failed policies of the nineteenth century, as 
Ron Paul would have us do, we should modify our institu-
tions to reflect what we have learned. Institutional design is an 
ongoing organic process that must adapt to social and politi-
cal forces in the same way that profit- making entities adapt to 
market forces.

Which Free Market?

When Hayek criticized socialism, he was informed by expe-
rience.13 Beginning in the 1920s, Soviet leaders pursued cen-
tral planning as an alternative to the free market system as a 
way of allocating resources, and China followed suit when the 
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communists came to power in 1947. Hayek’s critique proved 
prescient as the failed experiments of communism were swept 
away with the opening of China to trade in 1972 and the fall of 
the Berlin Wall in 1989.

Hayek believed that central planning was inferior to free 
markets and that market capitalism is the best possible form 
of social and economic organization.14 He was right to infer 
that some form of market organization is better than central 
planning at allocating resources and creating wealth. But, that 
observation does not help us to decide which form of market 
organization is to be preferred.

There is no such thing as the free market. All market sys-
tems operate within systems of rules that define which prop-
erty rights will be enforced and which will not. Those rules 
are themselves determined by the interaction of human 
beings in a political process that is still evolving. We cannot 
just decide that goods will be allocated in a free market. We 
must decide which free market. That is what I mean by insti-
tutional design.

Why Markets Fail

It is a premise of economic theory that free exchange in mar-
kets achieves efficient outcomes. That premise has been ele-
vated to the status of a theorem. That theorem, the first welfare 
theorem of economics, states that: “every competitive equilib-
rium is Pareto optimal.” There are two technical terms used 
in the definition of the first welfare theorem. The first is the 
term competitive equilibrium; the second is the term Pareto 
optimal.

The concept of a “competitive equilibrium” is a qualifica-
tion of the terms under which goods can be produced and 
people can trade with each other. It includes the assump-
tions that technology can be replicated at any scale, there are 
no monopolies, there are no costs to changing prices, labor 
unions do not distort wages, and everyone has access to the 
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same information. Although all these assumptions can be, 
and have been, disputed. I shall not dispute them here.

The second definition in the statement of the first wel-
fare theorem is the term Pareto optimal. A way of organizing 
the distribution of goods in a society is Pareto optimal if 
there is no other way of distributing goods that will make 
at least one person better off without making someone else 
worse off.

Pareto optimality is a very weak concept that includes 
many forms of social organization that most of us would find 
abhorrent. For example, if a selfish dictator owns all the re-
sources in a society and everyone else starves, that form of 
social organization is Pareto optimal. Reallocating resources 
to starving children would make the selfish dictator worse off. 
Pareto optimality says nothing about morality.

If Pareto optimality is such a weak concept, why would we 
be interested in using it as a benchmark? Because if a form 
of social organization is not Pareto optimal, then everyone in 
society— from the very richest to the very poorest person— 
can agree that we must change the rules of the game. We 
should all be able to agree on a policy that makes all of us 
better off.

I make here a simple but strong claim. Free trade in com-
petitive markets does not, in general, lead to a Pareto opti-
mal outcome. I  will show that there are two reasons why 
markets fail. The first is a systemic failure of financial mar-
kets. The second is a systemic failure of labor markets. In the 
following sections I explain why both financial markets and 
labor markets fail, and I present a policy that can improve 
the standard of living for all of us. Laissez- faire capitalism 
is a good deal better than the central planning implemented 
in Maoist China or Soviet Russia. However, unregulated free 
markets can sometimes go very badly wrong. There is no 
excuse for a society that condemns 50% of its young people 
to a life of unemployment.15 We can and must seek prosper-
ity for all.
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Why the Financial Markets Fail

The financial markets provide a mechanism for all of us to take 
bets on economic and social outcomes that may or may not 
unfold in the future. If an oil company thinks there will be a new 
discovery of oil, it can hedge its position by selling its own cur-
rent holdings in the futures market. If an exporter of cars sells 
primarily to an overseas market, that company can insure itself 
against foreign exchange fluctuations by buying or selling for-
eign exchange futures. And if any of us wishes to save for our 
old age, we may take more or less risky positions by purchasing 
assets that range from low yielding but safe treasury securities to 
high yielding but risky shares in the stock market. Surely, the op-
portunity to trade freely in the financial markets is a good thing!

Up to a point, that is true. But, it is subject to an important 
and damning qualification. Participation in the financial 
markets is restricted to those who are currently alive. When 
some people are unable to trade goods, for any reason, we 
say there is incomplete participation. The first reason why 
market economies do not deliver Pareto optimal outcomes 
is incomplete participation in the financial markets. We cannot 
trade in financial markets that open before we are born.

My case against Pareto- efficient financial markets is not 
purely theoretical. It is also empirical. Stock market prices are 
far too volatile for their movements to be explained purely by 
market fundamentals. To measure market volatility, financial 
analysts use a measure of company value called the cyclically 
adjusted price earnings ratio, or the CAPE. Simple economic 
theories predict this measure should be constant. In the US 
data it has been as low as 5 in 1919 and as high as 44 in 1998.16 
Because the wild swings in market capitalization that occur 
in the real world cannot be explained easily by conventional 
macroeconomic theory, I infer that those swings are caused by 
something other than fundamentals.

If market price swings are not caused by fundamentals, then 
what does cause them? I believe large swings in the CAPE are 
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caused by self- fulfilling bouts of optimism and pessimism on 
the part of market participants. These inefficient fluctuations 
in asset prices are not eliminated by trade because those who 
are most affected by them, our unborn children and grandchil-
dren, are unable to buy and sell assets in the financial markets.

Why the Labor Market Fails

The consensus position among monetary economists today 
is that unemployment is caused by a friction that prevents 
wages or prices from moving quickly to equate the quantity 
of labor demanded with the quantity of labor supplied. I dis-
agree. The concept of “sticky” wages or prices is not a useful 
one. The problem with the labor market is more fundamental. 
Unemployment is not caused by the failure of wages or prices 
to adjust. It is caused by the fact that job search is an activity 
that has no market price.

Suppose a neurosurgeon learns the Rolling Stones will be 
playing a concert next month in her town, but the only way 
to purchase a ticket is by standing in line for 24 hours outside 
the local ticket office. Although she likes the Rolling Stones, 
the neurosurgeon chooses not to queue because her time is 
too valuable. Instead, she pays her teenage son to buy her a 
ticket by paying him to stand in line in her place. In this ex-
ample, the activity of queuing has a price, and adjustments 
in that price ensure the doctor’s time is allocated efficiently, 
saving a patient’s life, as opposed to queuing for a Rolling 
Stones ticket.

Searching for a job is a lot like standing in line for a Rolling 
Stones ticket. But, unlike my concert example, you cannot pay 
someone else to go to a job interview on your behalf. There is no 
price for the activity of job search and, as a consequence, market 
participants do not receive the signals they need to allocate their 
time efficiently between job search and work. When there are 
not enough prices, I say there are incomplete labor markets.17
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Wall Street and Main Street Are Connected

Even if asset markets are inefficient, there is no a priori reason 
why movements in stock market prices should cause fluctua-
tions in the unemployment rate. One might imagine a situation 
in which asset price fluctuations are associated with variations 
in the distribution of income between labor and capital, but 
unemployment remains constant at the socially efficient rate. 
This is not what we see in practice.

There is a huge amount of day- to- day volatility in asset mar-
kets. A  large component of asset price volatility is transitory. 
These transitory movements do not affect demand and they do 
not have a recognizable effect on wages, prices, or employment. 
But, persistent movements in stock prices do cause changes in 
the consumption behavior of households, and those changes 
are transmitted into changes in economic activity. I have shown 
in my published work that a persistent fall in the value of the 
stock market is followed by a substantial increase in the unem-
ployment rate one quarter later. Furthermore, the connection be-
tween changes in the stock market and subsequent changes in 
the unemployment rate has remained stable for seventy years.18

The fact that asset price movements are followed by changes 
in real economic activity does not prove the connection is causal. 
A classical economist, looking at the same data, might argue that 
the value of the stock market fell, following the 2008 Lehman 
Brothers bankruptcy, because rational forward- looking market 
participants anticipated a very bad event that was about to occur. 
As I write this book, I do not see any obvious fundamental ex-
planation that can account for an increase in the unemployment 
rate that has persisted for eight years. I do not believe the unem-
ployed were enjoying additional vacation time, and I conclude 
there are persistent labor market inefficiencies.

Classical and New Keynesian Schools of Thought

There are two leading explanations for the very slow recovery 
in the unemployment rate, and the continuing low growth of 

 

 



Prosperity for All 13

   13

labor productivity, in the aftermath of the Great Recession.19 
One group of classical economists clings to pre- Keynesian 
ideas that blame the recession on bad economic policy. The 
second group of New Keynesians seeks to resuscitate failed 
interpretations of Keynes on which the profession gave up, 
rightly in my view, during the 1980s. Both groups are wrong.

The classical economists argue for a policy of austerity and 
claim we cannot produce more than the economy delivers. 
Instead, they claim that by lowering taxes and loosening regu-
lations, politicians may unleash the tiger of private enterprise 
and initiate a surge of growth to propel the economy into a 
brave new future. Paul Krugman refers to these economists as 
“austerians.”20

The austerians have not had it all their own way. Leading 
financial journalists and their cousins in the blogging com-
munity have called for a return to the “Keynesian” ideas that 
were developed by Sir John Hicks in the United Kingdom, 
and Alvin Hansen and Paul Samuelson in the United States.21 
Hicks’ and Hansen’s mathematical interpretation of Keynes’ 
The General Theory goes by the name of the IS- LM model, and 
Samuelson’s marriage of the IS- LM model with classical theory 
is called the neoclassical synthesis.22

The MIT Gang

In a series of opinion pieces, Paul Krugman has pointed to 
the hegemony of Massachusetts Institute of Technology (MIT) 
economics— an approach that he identifies with the neoclas-
sical synthesis developed by Samuelson and propagated by 
leading MIT economists including Samuelson, Robert Solow, 
and Stanley Fischer. Krugman refers to these people as the 
MIT gang. Other prominent members include former deputy 
governor of the Bank of England Sir Charles Bean, Nobel 
Laureate and former World Bank chief economist Joseph 
Stiglitz, former Fed chair Ben Bernanke, former World Bank 
chief economist Kenneth Rogoff, and former International 
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Monetary Fund (IMF) chief economist Olivier Blanchard. This 
is an impressive list.

The MIT gang was taught to understand macroeconomics 
with the IS- LM model. Although that was a useful way of sum-
marizing some empirical regularities that characterize reces-
sions, it depends on a set of assumptions that were challenged 
and overturned during the 1950s and the 1960s. The most im-
portant of these assumptions is that consumption depends 
on income. Research by Milton Friedman at the University of 
Chicago, and by Albert Ando and Franco Modigliani at MIT, 
demonstrated conclusively that consumption depends, not on 
income, but on wealth.23

Wealth and Income

The dependence of consumption on wealth, rather than 
income, is important. Every day, people choose how much of 
their income to spend on goods and services, and how much 
to put aside for a rainy day by saving. Saving increases their 
wealth. Spending generates jobs.

Two thirds of US gross domestic product (GDP) consists of 
expenditures on consumption goods. New Keynesians argue 
that consumption expenditure depends on income and that 
when people spend more for any reason, the increased spend-
ing causes GDP to go up by more than the initial increase in 
spending. That idea, called the multiplier, was first developed 
by Keynes’ contemporary Richard Kahn.24

Using the concept of the multiplier, New Keynesian econo-
mists have advocated that, when unemployment is too high, 
government should increase employment by borrowing 
money from the public and using the proceeds to buy goods 
and services. According to these economists, an increase in 
government purchases, when the economy is in a recession, 
will pay for itself. There will be a multiplier effect that raises 
employment and, as more people are employed, tax revenues 
will increase.
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The New Keynesians are wrong because they are working 
with an incorrect theory. Consumption does not depend on 
income. It depends on wealth. Wealth is not just important in 
theory; it is also important in practice. I have shown in my re-
search that, in the US data, a ten- percentage- point increase in 
the real value of the stock market leads to a three- percentage- 
point reduction in the unemployment rate one quarter later. 
Researchers at the Bank of England and at Hamburg University 
have replicated my findings from US data and found that 
similar relationships hold in both the United Kingdom and in 
Germany.25

Wealth consists of the present value of the profits we expect 
to earn from owning shares, the present value of the rents we 
expect to earn from owning property, and the present value of 
the wages we expect to earn from future employment. These 
are all examples of assets.

An asset is a claim to a stream of future payments. The 
present value of that stream is the amount that someone else 
would be willing to pay for it. And that, in turn, depends on 
expectations. Because the stream of payments occurs at dif-
ferent points in the future, the present value of an asset de-
pends on the entire path of expected future interest rates over 
its lifetime.

In my opinion, when market participants become confident, 
they are willing to pay more for assets. An increase in the value 
of paper wealth has real consequences. The values of people’s 
retirement portfolios rise and they feel better able to take a for-
eign cruise, invest in a college education for their grandchil-
dren, or simply spend more money on all forms of consumer 
goods, both basics and luxuries. As demand picks up, firms hire 
more people to produce the goods demanded. Firms become 
more profitable, unemployment falls, and the spontaneous in-
crease in optimism becomes self- fulfilling. According to my ex-
planation of the facts, beliefs are themselves fundamentals that 
should be accorded the same methodological status as prefer-
ences or technology. When we feel rich, we are rich.
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The Role of the Central Bank

Most economists believe that government has a role in the econ-
omy, but they disagree as to what that role should be. Almost 
everyone would concur with the proposition that central banks 
should provide a stable currency, and, since 1990, an orthodoxy 
has developed that the right way to do that is through raising 
or lowering the interest rate in response to changes in realized 
or expected inflation. That policy is called inflation targeting.

But, although policymakers think that central banks can 
and should control the inflation rate, there is an almost uni-
versal consensus that, in the long run, policymakers can do 
nothing about the level of economic activity. Some economists 
even claim the government should do nothing to increase em-
ployment in the short run. Milton Friedman was a strong ad-
vocate of that position.26

The New Keynesians disagree. They believe the economy 
can become dislodged temporarily from its long- run equilib-
rium as a consequence of frictions that prevent wages and/or 
prices from adjusting to economic circumstances. When that 
happens, New Keynesians say there may be a role for govern-
ment to intervene to help restore full employment.

I agree with the New Keynesians that the unemployment 
rate is often not equal to its “natural” rate. I disagree with the 
position, held by classical and New Keynesian economists 
alike, that government can do nothing about the long- run 
level of economic activity. Government has a responsibility 
not just to maintain a low and stable inflation rate and to stabi-
lize output fluctuations in the short  run, but also to maintain 
full employment in the long run. That requires more than the 
current policy of interest rate control. It also requires that we 
adopt a new policy of active asset market stabilization.

The Role of the Treasury

In our current situation, when the money interest rate is 
close to zero, many economists have advocated a large public 
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investment program to restore full employment. In my view, a 
policy of building new infrastructure will only be successful 
in increasing employment if it is financed by printing money 
or by borrowing from the public by issuing short- term as op-
posed to long- term bonds.

According to the consensus view, public expenditure 
will have the same stimulus effect on the economy regard-
less if it is paid for by issuing short- term treasury bills or 
thirty- year treasury bonds. I disagree. It matters a great deal 
how a given expenditure is paid for. Public expenditure fi-
nanced by creating money or short- term debt will increase 
aggregate demand. Public expenditure financed by issuing 
long- dated treasury bonds will compete for funds with pri-
vate investors and cause a reduction in private investment 
expenditure.

When one recognizes that the way that expenditure is fi-
nanced matters, it is a short step to recognize that it is all 
that matters. An increase in government- issued long- dated 
bonds will cause private expenditure to fall. A  reduction in 
government- issued long- dated bonds will cause private expen-
diture to rise. If our goal is to increase expenditure, that goal 
can be achieved by replacing long- dated bonds in the hands of 
the public with short- dated treasury bills or, better still, with 
cash.

Let me be clear. In the middle of a depression, when the 
interest rate is zero, we should try anything and everything 
to restore aggregate demand. My own preferred policy 
would be to send a check for $1,000 to every domestic resi-
dent, paid for by printing money. That distribution mecha-
nism puts cash in the hands of those people who know best 
how to spend it: you and me. But, taking a corrective fiscal 
action after a depression has occurred is like closing the 
barn door after the horse has bolted. It would be much better 
to design a policy that prevents a depression from starting 
in the first place through active treasury trades in the asset  
markets.
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A New Policy to Prevent Financial Crises

This book does not just present a new economic paradigm to 
explain the facts. I also have a suggestion for a new economic 
policy, designed to prevent the worst effects of financial 
crises. The Treasury and/or the central bank should inter-
vene in the asset markets. By buying the market in a reces-
sion and selling it in a boom, the Treasury would be mimick-
ing the trades that each of us would make for ourselves if we 
could participate in the financial markets that open before 
we are born.

Some have argued that the family, not the government, 
should solve this problem.27 Although the family does con-
nect each of us with our children through the bequests that 
we leave for them, not all parents have the best interests 
of their children at heart. And even if it were true that the 
state has no role in child welfare, the family still cannot 
solve the problem of incomplete participation in financial 
markets.

If a parent were to act as a substitute for the participa-
tion of her child, she would need to purchase an asset with 
positive payoff in states of the world where her child is born 
during a recession. To pay for that asset, the parent would 
sell the market short in states of the world where her child 
is born during a boom. That pair of trades would leave the 
child with a positive bequest in the recession state at the cost 
of leaving her with a debt in the boom. But, because west-
ern legal codes prohibit debt bondage, those trades cannot 
take place.

If parents were allowed to leave negative bequests in some 
states of the world, the fact that parents care for their children 
would cause them to trade in a way that would eliminate inef-
ficient asset price fluctuations. Although these trades would 
not occur at equilibrium prices, their conceptual possibility is 
required to ensure that the optimal equilibrium is the only 
one we see in practice.
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How to Implement a New Financial Policy

I have argued that government has an obligation to smooth 
out swings in the financial markets. But how should it do that? 
The central bank, acting as an agent for the Treasury, should 
intervene each month in the financial markets by buying or 
selling shares in an exchange- traded fund (ETF) in the stock 
market in response to movements in the unemployment rate.28 
If unemployment was judged to be too high, the central bank 
would buy additional shares in the ETF, and if unemployment 
was judged to be too low, it would sell them. Just as monetary 
policy targets the inflation rate, so financial policy should 
target the unemployment rate.

A conventional view of asset price stabilization would 
argue that the central bank should include asset prices as one 
component of the price index that it targets. For example, one 
might construct an index in which the consumer price index 
has a weight of 80% and the S&P 500 has a weight of 20%.29 
That is not my argument. The central bank should use con-
ventional interest rate control to target inflation and pursue 
a separate policy of actively buying and selling risky or long- 
dated assets to stabilize the unemployment rate.

Monetary policy and financial policy can act indepen-
dently because they pull different levers. A decision to raise 
the short- term interest rate would be accomplished by in-
structions to the trading desk of the central bank to reduce 
the size of its portfolio. A decision to raise the price of the ETF 
would be accomplished by instructions to the trading desk to 
change the risk composition of the central bank’s portfolio by 
buying shares in the ETF in exchange for short- term bonds.

My proposal to stabilize asset markets is an extension of 
policies followed by central banks throughout the world in the 
wake of the 2008 crisis, and is similar to proposals for counter-
cyclical capital buffers that have been explored by the Bank of 
International Settlements (BIS) in Switzerland.30 It differs from 
those of the BIS because I believe the transmission mechanism  
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of financial cycles operates primarily through wealth effects. 
The BIS, in contrast, takes the view that there are frictions in 
the credit markets. Both positions see active macroprudential 
policy to be a complement, not a substitute, for the conventional 
view of asset price stabilization as a component of monetary 
policy.

A Road Map to the Book

What will you discover as you turn the pages of this book? In 
Chapter 2, I provide a brief summary of contemporary macro-
economic ideas and lay out the backgrounds of the defendants 
in my trial of ideas:  classical and New Keynesian schools of 
thought.31

In Chapter  3, I  present the history of the natural rate 
hypothesis— a central component of New Keynesian eco-
nomics. I explain why it was developed and why it is wrong. 
Chapter  4 proceeds with the case against both classical and 
New Keynesian economics. I  argue that we must bring back 
unemployment to our models, and I show how New Keynesian 
economists betrayed the ghost of Keynes by accepting the ar-
gument, put forward by classical economists, that all unem-
ployment is voluntary.

Chapter 5 provides five reasons to be skeptical of the New 
Keynesian agenda by drawing ideas from philosopher Imre 
Lakatos. I  argue that New Keynesian economics is a degen-
erative research program that survives by making ever- more- 
implausible modifications to its core model.

Chapters  6 and 7 change tack. There, I  present construc-
tive alternatives to classical and New Keynesian thought. 
Chapter  6 presents a search theory of unemployment that 
marries Keynesian ideas with classical economics in a new 
way. In my proposed alternative approach, the Keynesian 
search model, I reintroduce two key insights from Keynes that 
have been ignored by New Keynesian economists. There are 
many steady- state equilibrium unemployment rates, and the 
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unemployment rate that prevails is determined by the animal 
spirits of market participants.

Chapter 7 moves from the labor market to the asset markets. 
I introduce an important idea, the efficient markets hypothesis, 
and I  break it into two parts. Financial markets are, I  argue, 
informationally efficient; they are not Pareto efficient. I explain 
why financial markets are not Pareto efficient and I provide em-
pirical evidence to substantiate my claim.

Chapters 8 and 9 explain, in simple terms, the implications 
of my ideas for simple theories of inflation, unemployment, 
and the interest rate. Chapter  8 explains the three- equation 
New Keynesian model that guides monetary policymakers 
today and it presents the case that this model cannot explain 
why unemployment is persistent. Chapter 9 provides a three- 
equation alternative to the New Keynesian model that I  call 
the Farmer Monetary Model.

Chapter 10 delivers my case against traditional fiscal policy. 
When I started this project more than eight years ago, I thought 
I would be bolstering the case for fiscal intervention. As I de-
veloped the theory and examined the evidence, I realized I was 
wrong. Chapter 10 explains the evolution of my ideas.

Finally, in Chapter 11, I provide my solution for the preven-
tion of future financial crises. Sovereign states should create 
sovereign wealth funds, backed by the present value of future 
tax revenues, and they should use those funds to stabilize fi-
nancial markets.

I have tried to keep the argument accessible to a reader with 
a basic knowledge of economics. If you read the financial press, 
there should be nothing here to surprise you. Chapters 6, 9, 
and 10 contain technical appendices. I  have provided them 
primarily for academic economists to show them how the 
mathematics that underlies my model differs from the New 
Keynesian alternative. Everything I say in this book is backed 
up by thirty- five years of academic research. These appendices 
are guides for the informed reader who wants to move beyond 
the verbal claims of each chapter.
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I began this section with the metaphor of a trial of clas-
sical and New Keynesian schools of thought. The charge 
is that both schools have perverted the course of economic 
progress by betraying the important advances achieved 
with the publication of Keynes’ General Theory. As you 
follow through the book, I present the case for the prosecu-
tion. It is your job to act as jury, judge, and— if you accept my 
argument— executioner.
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 KEYNES BETRAYED

Macroeconomics is a child of the Great Depression. Before the 
publication of Keynes’ book, The General Theory of Employment, 
Interest and Money, macroeconomics consisted primarily of mon-
etary theory. Economists were preoccupied with price stability, 
as we are today, but the idea that government should control ag-
gregate economic activity through active fiscal and monetary 
policy was absent. At the risk of oversimplifying a complex pat-
tern of ideas, I refer to the view of macroeconomics that preceded 
the publication of the General Theory as classical economics.

Classicals, Keynesians, and Bastard Keynesians

Classical economics saw the economy as self- stabilizing. 
Writing in 1933, Ragnar Frisch revived a metaphor, first used 
by Swedish economist Knut Wicksell.1 The economy is like a 
rocking horse, hit repeatedly by a child with a club. The child 
represents random shocks to the economy caused by an array 
of random events. Frisch called this the “impulse.” The rocking 
horse represents the behavior of millions of people, interacting 
in markets. He called this the “propagation mechanism.”

If struck by a club, the rocking horse swings back and forth 
before it comes to rest. If struck repeatedly and randomly by 
a club, the horse swings back and forth in an erratic manner 
with a path that depends on the entire history of blows and 
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on the internal dynamics of the rocker. Almost all economists 
who model the macroeconomy today accept Frisch’s vision of 
economic dynamics. Importantly, the propagation mechanism 
in Frisch’s metaphor is self- stabilizing.

In my book How the Economy Works, I introduced an alterna-
tive metaphor designed to capture the essence of Keynesian 
economics.2 The economy is like a boat on the ocean with a 
broken rudder. As the club hits the rocking horse, so the 
wind blows the boat. In the windy boat metaphor, there is 
no self- correcting market mechanism to return the boat to a 
safe harbor. We must rely, instead, on political interventions 
to maintain full employment. That is the essential insight of 
Keynes’ General Theory.

After WWII, academic economics sought to reconcile 
Keynes’ economics with the classical ideas embodied in the 
microeconomics of the day. During the mid nineteenth cen-
tury, French economist Léon Walras had developed the micro-
economic theory of general equilibrium. During the 1920s, Sir 
John Hicks was a key player in the development of that theory. 
In an important book, Value and Capital, Hicks introduced the 
idea of a temporary equilibrium.3 He invited us to simplify 
our view of markets by envisioning a sequence of periods. For 
Hicks, a period was a week, and each week the people in the 
economy would come together to trade goods.

In Value and Capital, an auctioneer mediates the market that 
occurs each week. His job is to ensure no trades take place 
until all demands and supplies have been equated by market 
prices. In between weekly market meetings, people carry 
assets that represent claims to future goods. These assets in-
clude money and bonds, and, in modern versions of tempo-
rary equilibrium theory, they also include stocks, insurance 
contracts, and options.

After reading the first draft of Keynes’ General Theory, Hicks 
became disillusioned with his own theory of temporary equi-
librium, which was unable to provide an explanation for the 
mass unemployment he observed in the United Kingdom in 
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the 1920s and in the United States during the Great Depression. 
Hicks embraced the Keynesian idea that mass unemployment 
is caused by insufficient aggregate demand, and he formal-
ized that idea in the IS- LM model.4

The program that Hicks initiated was to understand the 
connection between Keynesian economics and general equi-
librium theory. But, it was not a complete theory of the macro-
economy because the IS- LM model does not explain how the 
price level is set. The IS- LM model determines the unemploy-
ment rate, the interest rate, and the real value of GDP, but it has 
nothing to say about the general level of prices or the rate of 
inflation of prices from one week to the next.

To complete the reconciliation of Keynesian economics with 
general equilibrium theory, Paul Samuelson introduced the 
neoclassical synthesis in 1955.5 According to this theory, if un-
employment is too high, the money wage will fall as workers 
compete with each other for existing jobs. Falling wages will 
be passed through to falling prices as firms compete with each 
other to sell the goods they produce. In this view of the world, 
high unemployment is a temporary phenomenon caused by 
the slow adjustment of money wages and money prices. In 
Samuelson’s vision, the economy is Keynesian in the short run, 
when some wages and prices are sticky. It is classical in the 
long run when all wages and prices have had time to adjust.

Although Samuelson’s neoclassical synthesis was tidy, it 
did not have much to do with the vision of the General Theory. 
Keynes envisaged a world of multiple equilibrium unemploy-
ment rates where the prevailing rate is selected by the propen-
sity of entrepreneurs to take risks. He called this propensity 
animal spirits.

In Keynes’ vision, there is no tendency for the economy to 
self- correct. Left to itself, a market economy may never recover 
from a depression and the unemployment rate may remain too 
high forever. In contrast, in Samuelson’s neoclassical synthe-
sis, unemployment causes money wages and prices to fall. As 
the money wage and the money price fall, aggregate demand 
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rises and full employment is restored, even if government 
takes no corrective action. By slipping wage and price adjust-
ment into his theory, Samuelson reintroduced classical ideas 
by the back door— a sleight of hand that did not go unnoticed 
by Keynes’ contemporaries in Cambridge, England. Famously, 
Joan Robinson referred to Samuelson’s approach as “bastard 
Keynesianism.”6

The New Keynesian agenda is the child of the neoclassical 
synthesis and, like the IS- LM model before it, New Keynesian 
economics inherits the mistakes of the bastard Keynesians. 
It misses two key Keynesian concepts:  (1)  there are multiple 
equilibrium unemployment rates and (2)  beliefs are funda-
mental. My work brings these concepts back to center stage 
and integrates the Keynes of the General Theory with the mi-
croeconomics of general equilibrium theory in a new way.

Macroeconomics at Penn during the 1980s

Not everything I say in this book is new, and the insights I pres-
ent are drawn from several different traditions. The school 
that most influenced my ideas was developing when I was an 
assistant professor at the University of Pennsylvania during 
the 1980s.7 At that time, Costas Azariadis wrote an important 
paper with the intriguing title of “Self- Fulfilling Prophecies” 
and David Cass and Karl Shell introduced the term sunspots 
into economics in a new way.8 All three authors were writ-
ing about the same idea: business cycles might be driven by 
arbitrary swings in the beliefs of market participants that have 
nothing to do with the so- called fundamentals of the economy.

Sunspots had been used previously by Stanley Jevons, who 
thought the sunspot cycle influenced business cycles through 
the effects of solar flares on agriculture.9 The modern use of 
sunspots is different. Cass and Shell used it as a spoof to mean 
the effect of nonfundamental shocks to business and con-
sumer confidence that influence the economy only because 
people believe they will.
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The idea that confidence matters was not new; it appears in 
Keynes’s General Theory where Keynes used the term animal 
spirits to mean the same thing. What was new in the work of 
Azariadis, and Cass and Shell, was that beliefs matter even 
in economic models that follow all the dictates of standard 
microeconomic theory. People are rational, prices are fully 
flexible, and people know with certainty the probabilities that 
future prices will be realized.

Shell presented the first work on “sunspots” in Paris in 1977 
in a seminar run by legendary French economist Edmond 
Malinvaud.10 The idea that confidence can be an independent 
driver of business cycles in models of this kind was so revolu-
tionary that it was met with disbelief from Malinvaud.11

In 1977, Karl Shell and Costas Azariadis were living in West 
Philadelphia and they would often walk home together from 
the office. It was on these evening strolls that Karl discussed 
the sunspot idea with Costas. He, too, was initially skeptical.12 
Azariadis believed the result that “sunspots matter” must be a 
special case that would not persist in more robust examples of 
economic models. After investigating dynamic models more 
carefully, he established that self- fulfilling prophecies are per-
vasive in models of overlapping generations in which people 
are born and people die, and he went on to publish a path- 
breaking paper on the topic.13

Initially, the sunspot agenda was dismissed because the 
models used to convey the idea were technically demanding 
and did not have much empirical content. That soon changed. 
Writing with Michael Woodford, who was then an MIT gradu-
ate student visiting Penn, Woodford and I showed how to con-
struct a monetary model in which beliefs drive business cycles 
independently in a version of the model that had been used by 
Robert Lucas to introduce modern theories of expectations to 
the profession.14

Soon after the publication of the papers by Azariadis and 
by Cass and Shell, the idea that self- fulfilling prophecies can 
drive business cycles became mainstream. In coauthored 
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papers with Jess Benhabib of New York University and Jang- 
Ting Guo of the University of California Riverside, we applied 
the idea to the model that was, by then, sweeping the profes-
sion: the real business cycle (RBC) model of Finn Kydland and 
Edward C. Prescott.15 I went on to write a textbook on the topic, 
The Macroeconomics of Self- Fulfilling Prophecies, which remains 
to this day a standard reference book and is used in graduate 
programs around the world.16

It was clear to many of us, even back then, that self- fulfilling 
beliefs could explain business cycle fluctuations at least as well 
as the real- business- cycle paradigm that came to dominate 
graduate programs for the next thirty- five years. But, the sun-
spot agenda did not have a single strong leader and the figures 
who wrote the first two papers in the area, Azariadis, and Cass 
and Shell, were dismissive of the practical and empirical rel-
evance of their ideas.17

Two Generations of Models in Which Confidence Matters

In a survey paper published in 2014, I distinguished between 
first-  and second- generation endogenous business cycle 
models.18 I  used the term endogenous business cycle models to 
mean models in which confidence influences outcomes inde-
pendently, as opposed to “RBC models,” in which all economic 
fluctuations are caused by shifts in technology.19

In first- generation endogenous business cycle models, the 
economy retains the self- correcting mechanisms that Frisch 
described in his rocking- horse metaphor. Confidence shocks 
do rock the horse, but in this respect they are no different from 
productivity shocks, strikes, hurricanes, and monetary distur-
bances. Classical economists like Arthur Pigou, who wrote 
about business cycles in his 1927 book, Industrial Fluctuations, 
would not have been surprised by the notion that confidence 
matters for economic activity. All the work cited in the previ-
ous section, including that described in The Macroeconomics of 
Self- fulfilling Prophecies, falls into this category. These models 
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lead to Pareto- inefficient fluctuations, but the social cost of 
business cycles is small.

In a more recent book, Expectations, Employment and Prices, 
published in 2010, I described a second generation of endog-
enous business cycle models. In these models, confidence does 
not just rock the horse; it knocks it over.20 The difference is 
between models in which the economy can be pushed away 
temporarily from its steady state and models in which it can be 
pushed into an entirely different steady state. In the first case, 
the economy is self- stabilizing and, most of the time, the al-
location of resources is “almost” Pareto efficient. In the second 
case, the stabilization mechanism is broken and the allocation 
of resources is very far from being Pareto efficient most of the 
time. In my opinion, the idea that economic equilibrium can 
be Pareto inefficient, most of the time, is the most important 
idea to emerge from Keynes’ General Theory.

My Connection with Keynes

In the following pages, I am sometimes highly critical of 
mainstream economic ideas. I am not alone in my criticisms. 
A significant number of Post- Keynesian economists— for ex-
ample, Joan Robinson, Paul Davidson, and Hyman Minsky— 
have also critiqued the foundations of New Keynesian eco-
nomics. In common with the Post- Keynesians, I believe that 
expectations are an important independent driver of busi-
ness cycles and that market economies can sometimes get 
stuck in equilibria with high, persistent, involuntary unem-
ployment. Unlike the Post- Keynesians, however, my meth-
ods are unashamedly neoclassical. I favor the use of formal 
models and I am perfectly happy to assume that wages and 
prices are flexible. The Post- Keynesians emphasize the fact 
that we cannot rationally calculate the probabilities of future 
events because the world is changing in a way that is un-
known and unknowable. Although that idea is important 
and powerful, it does not play a central role in the theory  
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I present in this book. The actors who populate my models 
are fully aware of the probability of any future event.

In the remaining chapters, I reintroduce two central themes 
of Keynes’ General Theory and recombine them with clas-
sical economics in a new way. I  combine the idea that busi-
ness cycles are driven by animal spirits, with the idea that the 
unemployment rate may be permanently above its so- called 
natural rate. The ideas that I  develop represent a new mac-
roeconomic paradigm that offers an alternative explanation 
of the history of unemployment, interest rates, and inflation 
from the New Keynesian narrative that currently dominates 
thinking at central banks around the world. My work implies 
that central banks and national treasuries should adopt a new 
financial policy in which they intervene actively to stabilize 
financial markets. By adopting this policy, it is my hope that 
we may provide an environment in which market capitalism 
may thrive, without killing the goose that lays the golden egg.
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THE DEMISE OF THE NATURAL 

RATE HYPOTHESIS

The history of economic thought in the twentieth century 
is the history of a struggle between classical and Keynesian 
ideas. Two events have transformed this history since 1900. 
The first was the Great Depression of the 1930s, a prolonged 
period of high unemployment and low growth. The second 
was the Great Stagflation of the 1970s, a period of simultane-
ous high inflation and high unemployment. I believe the Great 
Recession is a third transformative event. Just as the Great 
Depression and the Great Stagflation changed economics for-
ever, so will the Great Recession.

The 1920s was the era of the economics of Adam Smith.1 
Markets work well and the business cycle is self- stabilizing. 
The economists of the 1920s accepted a concept, Say’s Law, at-
tributed to eighteenth- century French economist Jean- Baptiste 
Say.2 Say’s Law asserts that “supply creates its own demand” 
and it is widely interpreted to mean there can be no such thing 
as involuntary unemployment. The Great Depression ended 
the widespread acceptance of Say’s Law and it set the stage 
for the transformation of economic thought that followed 
the publication of Keynes’ masterpiece, The General Theory of 
Employment, Interest and Money.

The 1950s was the era of the economics of John Maynard 
Keynes. Markets mess up sometimes and government must 
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get in there and fix them. The economists of the 1950s accepted 
a concept attributed to Keynes, who asserted that some-
times people could be involuntarily unemployed. The Great 
Stagflation ended the widespread acceptance of Keynes’ con-
cept of involuntary unemployment and it set the stage for a 
second transformation of economic thought.

The 1980s initiated a rebirth of the same classical ideas that had 
characterized 1920s economics. But, instead of the verbal theo-
ries of the 1920s, the rebirth of classical economics was expressed 
in the language of mathematics. Because the mathematics was 
hard, the ideas were simplified and, initially, the new classical 
resurgence paled in comparison with the rich verbal theories 
of business cycles expressed by Cambridge economist Arthur 
Pigou.3 As my colleague Axel Leijonhufvud once remarked, 
“Modern macroeconomics is a lot like modern Hollywood 
movies; the pyrotechnics are spectacular but the plots are sadly  
lacking.”

The Great Depression and the Great Stagnation each saw 
the death of a great idea. After the Great Depression, it was 
the demise of Say’s Law. After the Great Stagflation, it was the 
demise of the concept of involuntary unemployment. In this 
chapter, I make the case that the Great Recession will lead to 
the death of a third great idea. The next great idea that is about 
to fall is called the natural rate hypothesis (NRH).

What Is the Natural Rate Hypothesis?

The NRH is the idea that unemployment has an inherent 
tendency to return to some special “natural rate” that is a 
property of the available technology for finding jobs. It is a 
fact of nature, a bit like the gravitational constant in celes-
tial mechanics. The theory of the NRH has been taught to 
every economist in every top economics department for the 
past thirty years. As part of the package, economists learn 
the natural rate cannot be influenced by fiscal or monetary 
policy.
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Even today, the NRH is a central component of New 
Keynesian economics and, with very few exceptions, cen-
tral bankers, politicians, and economic talking heads use the 
theory of the natural rate of unemployment to explain their 
views on the appropriate stance of monetary policy. I believe 
the NRH is false, and this fact has important consequences. If 
central bankers are working with a false theory, they are likely 
to make bad decisions that affect all our lives.

What Is the Phillips Curve?

The genesis of the NRH is connected intricately with the history 
of the Phillips Curve, an important empirical and theoretical re-
lationship that is supposed to connect the inflation rate with the 
unemployment rate. The Phillips Curve began life as a scatter 
plot of inflation against unemployment. It was first constructed 
by the New Zealand economist A. W. Phillips, or Bill Phillips 
to his friends.4 Phillips plotted UK wage inflation on the verti-
cal axis of a graph and the unemployment rate on the horizon-
tal axis. He found the points fell around a downward- sloping 
curve that has ever since been associated with his name.

Figure 3.1 is a stylized representation of the Phillips Curve 
that appeared in Phillips’ original article. The vertical axis 
of this graph measures the rate of change of money wages; 
the horizontal axis measures the unemployment rate. The 
downward- sloping curve is the relationship between these 
two variables that Phillips estimated using UK data.

How Did Theorists Explain the Phillips Curve?

Phillips fit a curve to UK data from 1861 through 1913 and he 
showed that data from later time periods could be explained by 
the same equation as data from the nineteenth century. His con-
temporaries saw the conformity of data from the 1950s, with a 
curve estimated from nineteenth- century and early- twentieth- 
century data, as evidence that the Phillips Curve is a stable 
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structural equation. Its shape and position were thought to be 
constants that bear the same relationship to theoretical econom-
ics that the gravitational constant bears to theoretical physics.

The Phillips Curve was published at the same time that 
Keynesian economists were struggling to understand how to 
connect Keynesian economics, in which there is involuntary 
unemployment, to classical economics, where there is not. The 
solution to that puzzle was Paul Samuelson’s neoclassical syn-
thesis.5 Samuelson embraced the Phillips Curve as a missing 
link that connected the short run, during which involuntary 
unemployment arises because wages and prices are sticky, 
with the long run, when there is no involuntary unemploy-
ment because all wages and prices are perfectly flexible.

Samuelson thought of unemployment as a measure of the 
gap between the quantity of labor supplied and the quantity 
of labor demanded. In his view, the labor market is typically 
in a state of disequilibrium. An excess supply of labor causes 
wages to fall and an excess demand for labor causes wages to 
rise. The higher the excess demand for labor, the faster wages 
will rise. The higher the excess supply of labor, the faster 
wages will fall. The Phillips Curve, according to Samuelson, 
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Figure 3.1 The Phillips Curve in the United Kingdom from 1861 to 1957.
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was a “wage adjustment equation” that represented an empiri-
cal confirmation of his theory.

The idea that wage inflation is a wage adjustment equation 
became part of the hard core of macroeconomic theory and, to 
this day, a version of the Phillips Curve informs the judgments 
of policymakers in treasuries and central banks throughout 
the world.6 To borrow a phrase from Keynes’ The General 
Theory, the Phillips Curve conquered the profession as “surely 
as the Spanish Inquisition conquered Spain.”7

Why Do New Keynesian Economists Cling to the Phillips Curve?

Phillips’ evidence from the late nineteenth and early twenti-
eth century was consistent with Samuelson’s theory. The facts 
soon changed and, in all economic data since 1960, simple scat-
ter plots of wage inflation against the unemployment rate do 
not show the same fixed relationship with each other that char-
acterized the earlier data. The Phillips Curve, as it was origi-
nally defined, no longer exists. Why, then, do New Keynesian 
economists still cling to a false idea?

An analogy with the science of astronomy may help ex-
plain why the Phillips Curve remains a central part of macro-
economic models. Before Einstein transformed the science of 
mechanics with the theory of relativity, theoretical physicists 
invented a planet called Vulcan, to explain the anomalous orbit 
of Mercury. Thomas Levenson tells the story: “For more than 
fifty years the world’s top scientists searched for the ‘miss-
ing’ planet Vulcan, whose existence was mandated by Isaac 
Newton’s theories of gravity … [and] some of the era’s most 
skilled astronomers … claimed to have found it. There was just 
one problem: It was never there.”8

The Phillips Curve is like the planet Vulcan. It has not been 
there in the data since the 1950s. It is important, not because 
it is true, but because the New Keynesians need it to be true. 
Just as the planet Vulcan was relied on by theoretical physi-
cists to explain an anomaly in Newtonian mechanics, so the 
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existence of the Phillips Curve is relied on by theoretical New 
Keynesian economists to explain an anomaly in classical eco-
nomics. Changes in the supply of money that ought to have no 
effect on the real economy do, in fact, appear to matter.

The Failure of the Phillips Curve as a Policy Tradeoff

Writing in 1960, Paul Samuelson and Robert Solow were not 
yet aware that the evidence for their theory was fast evapo-
rating. They published a paper in which they argued that the 
Phillips Curve represents an exploitable policy tradeoff.

Using empirical estimates of a Phillips Curve in US data, 
Samuelson and Solow claimed that, if policymakers wished to 
maintain unemployment at 3%, they would need to accept an 
inflation rate of 5%. If they wished to bring inflation down to 
3%, they would need to accept an unemployment rate of 5%.9 
These were not the only alternatives. According to Samuelson 
and Solow, a policymaker could choose any unemployment 
rate. But, social engineering of the unemployment rate would 
come with a cost. The lower the desired unemployment rate, 
the higher the rate of inflation.

Samuelson and Solow’s argument sounded plausible, but it 
relied on the assumption that the Phillips Curve is a stable, 
structural relationship between inflation and unemployment. 
For their argument to make sense, the Phillips Curve must 
remain stable when the government tries to change the unem-
ployment rate through alterations in monetary or fiscal policy. 
The evidence demonstrates that that is not the case.

Beginning in the mid 1960s, the United States printed 
money to help pay for the Vietnam War. The economy expe-
rienced a period of rapid growth and a buildup of inflation, 
but the unemployment rate did not behave in the way that 
Samuelson’s theory predicted. The inflation rate, as measured 
by the annualized percentage change in the consumer price 
index, went from a low of – 0.7% in March 1955 to a high of 
+13.7% in March 1980. If the historical Phillips Curve had held 
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up in US data, the unemployment rate should have been less 
than 1%. Instead, by 1980 it was 6.3% and rising. This period of 
high inflation and simultaneous high unemployment is called 
the Great Stagflation.

Why Did the Phillips Curve Shift?

Why was the Phillips Curve stable for such a long time and 
why did it shift during the 1960s? The answer is that the con-
nection between unemployment and inflation that we see in 
the data depends on the institutions that govern the supply of 
money. We call these institutions monetary regimes.

From 1861 through 1957, the period when Phillips carried 
out his empirical work in the United Kingdom, the monetary 
regime was the gold exchange standard. Under the gold exchange 
standard, a reserve currency, initially the British pound, but 
later the US dollar, was convertible into gold at a fixed rate. All 
other countries fixed their exchange rates to the reserve cur-
rency, which became an internationally acceptable method for 
discharging debts.

In the period after WWII, the gold exchange standard led 
to the buildup of unsustainable imbalances in the foreign cur-
rency reserves held by individual countries. Some countries 
exported more goods and services than they imported; these 
countries accumulated reserves of foreign exchange. Other 
countries imported more goods and services than they ex-
ported; these countries eventually ran out of foreign exchange 
reserves and were forced to devalue their currencies against 
the dollar. In 1971, the system became unsustainable and 
Richard Nixon suspended the convertibility of the dollar into 
gold, thereby ending the gold exchange standard and usher-
ing in a new monetary regime.

After 1971, the monetary regime used was the floating ex-
change rate system. Under the floating exchange rate system, 
domestic money creation is no longer constrained by random 
discoveries of gold. Instead, national governments are free 
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to create money subject only to the constraint that their citi-
zens continue to recognize its value by using it as a means of 
payment.

Inflation, as Milton Friedman once said, is “always and ev-
erywhere a monetary phenomenon.”10 Inflation cannot persist 
for long in the absence of money creation, and the ability of a 
country to print money is connected to the monetary regime. 
Under a gold exchange standard, inflation is constrained by 
the rate at which gold can be mined. Under a floating exchange 
rate system, it is constrained only by the policies of a nation’s 
central bank. The Phillips Curve disappeared during the 1960s 
because the gold exchange standard gradually collapsed as 
countries changed the pegs that pinned their currencies to 
gold. When the gold exchange standard was abandoned in 
1971, the genie was finally out of the bottle and expectations in 
the modern monetary system were and are anchored only by 
the credibility of each nation’s central bank.

The Birth of the Natural Rate Hypothesis

The Great Stagflation was a blow to the Samuelson– Solow view 
of the Phillips Curve as a policy tradeoff. But, it was not a sur-
prise to everyone. In two separate articles, Milton Friedman 
and Edmund Phelps both predicted there is no long- run 
tradeoff between inflation and unemployment.11 In his 1968 
presidential address to the American Economics Association, 
Friedman argued there is a unique steady- state equilibrium 
unemployment rate, and he coined the term the natural rate of 
unemployment to refer to this idea.12

According to Friedman, Solow and Samuelson were plot-
ting the wrong variable on the axis of the Phillips Curve. It 
is not the money wage that adjusts in response to an excess 
demand for labor; it is the money wage adjusted for cost- 
of- living increases. Economists call this the real wage. If un-
employment is above its natural rate, Friedman argued that 
real wages will fall, firms will employ more workers, and the 
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unemployment rate will drop. If unemployment is below its 
natural rate, real wages will rise, firms will fire some workers, 
and the unemployment rate will increase. With the publica-
tion of Friedman’s presidential address, the NRH entered the 
lexicon of modern macroeconomics.

The Phelps– Friedman idea was revolutionary. Phelps and 
Friedman argued that there is a different Phillips Curve for 
every level of expected price inflation and that unemployment 
can only differ from its natural rate if people have incorrect ex-
pectations. According to this theory, there is no long- run trade-
off between inflation and unemployment, and the long- run 
Phillips Curve is vertical at the natural rate of unemployment.

Figure 3.2 illustrates this idea. In the figure, two different 
Phillips Curves are plotted: one for a high level of expected 
price inflation and one for a low level of expected price in-
flation. The vertical dashed line is what Friedman called the 
natural rate of unemployment. It is the unemployment rate that 
prevails when the quantity of labor demanded is equal to the 
quantity of labor supplied.
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Figure 3.2 Expectations and the Phillips Curve.
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Expectations and the Phillips Curve

If there is no tradeoff between inflation and unemployment, 
why did the Phillips Curve exist in a century of data? Milton 
Friedman and Edmund Phelps explained that conundrum by de-
veloping models in which there is inertia in the way that wages 
are set. In one simple version of their idea, wage contracts last for 
several years and, each year, some fraction of workers and firms 
renegotiate future wages. The wage that is written into contracts  
between firms and workers depends, in part, on the prices of com-
modities that people expect to hold over the life of the contract.13

Suppose that people expect that, on average, next year’s 
prices will be 3% higher than this year’s prices. In this exam-
ple, an expected inflation rate of 3% will be written into wage 
contracts. If the realized inflation rate between this year and 
next is also 3%, price expectations will turn out to be correct. 
Because wage contracts are chosen to equate the quantity of 
labor demanded with the quantity of labor supplied, when ex-
pectations are correct, the unemployment rate will be equal to 
the natural rate of unemployment.

What if an unanticipated event occurs between this year 
and next? For example, suppose the government prints more 
money than people had anticipated.

If an unanticipated event causes realized inflation to be 
higher than anticipated, prices will increase more than work-
ers and firms had expected when they entered into labor 
contracts. Because their wage bill is fixed by contract, firms 
will earn higher profits than they expected and they will hire 
additional workers. In this scenario, firms will employ more 
workers than they otherwise would and the unemployment 
rate will be below its natural rate.

If an unanticipated event causes realized inflation to be 
lower than anticipated, prices will increase less than workers 
and firms had expected when they entered into labor contracts. 
Because their wage bill is fixed by contract, firms will earn 
lower profits than they expected and they will lay off workers 
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and may even be forced into bankruptcy. In this scenario, 
firms will employ fewer workers than they otherwise would 
and the unemployment rate will be above its natural rate.

This explanation does not depend on the assumption that 
the expected inflation rate is 3%. It holds for any inflation rate. 
The important point is that random events may cause realized 
inflation to differ from expected inflation and that unemploy-
ment will be below its natural rate when inflation is higher 
than expected and it will be above its natural rate when infla-
tion is lower than expected. When the inflation rate is equal 
to the expected inflation rate, the unemployment rate will be 
exactly equal to the natural rate of unemployment.

If this theory of the Phillips Curve is correct, a policymaker 
may be able, temporarily, to bring the unemployment rate 
below its natural rate by printing money and stimulating ag-
gregate demand. But, the mechanism that causes the reduction 
in unemployment works essentially by fooling workers and 
firms into writing wage contracts that do not reflect inflation 
correctly.

Unemployment can only be different from its natural rate 
if inflation is different from the inflation rate that people ex-
pected when they entered into these contracts. When inflation 
becomes fully anticipated, the unemployment rate will return 
to its natural rate. Importantly, the natural rate of unemploy-
ment is consistent with any inflation rate in the long run.

The Advent of Rational Expectations

Friedman assumed that expectations are determined by ex-
trapolating from the past to the future. He called this theory 
adaptive expectations.14 This theory is plausible and appeals to 
common sense. It also explains the data successfully. But, the 
theory of adaptive expectations assumed that people forecast 
the future with a mechanical rule. And that assumption has 
an important drawback. If people use a mechanical rule to 
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forecast the future, their behavior can be manipulated by the 
government in an implausible way.

If expectations were adaptive, a government that wished to 
exploit the Phillips Curve could keep increasing the money 
supply at ever- faster rates. A policy of that kind would fool the 
public into writing contracts in which employment was con-
sistently below its natural rate. That policy is unlikely to be 
effective for long because it would only succeed if the govern-
ment were able to fool the public consistently. Conceptualizing 
what would happen in this situation draws attention to the 
deficiency of Friedman’s assumption of adaptive expecta-
tions. People are not automata. As Abraham Lincoln famously 
said: “You can’t fool all of the people all of the time.”

In 1972, Robert Lucas published an influential paper that 
shaped the course of macroeconomics for the next 40  years.15 
According to Lucas, the public does not use the same forecast 
rule in every situation. Instead, the public’s forecast rule adapts 
so that expectations of inflation are always right on average. 
Using a concept first proposed by John Muth, Lucas argued that 
expectations are rational.16 The rational expectations hypothesis states 
that, although no one can predict the future perfectly, predic-
tions of future prices and inflation should be correct on average.

The rational expectations hypothesis is a sensible idea. It does, 
however, have its limitations. It makes most sense as a consis-
tency requirement for an economic model. We should not build 
economic models in which, if the environment is stationary, 
expectations are consistently wrong on average. If something 
important changes, however, it may take time for the public to 
change the way it forecasts. And if changes to the environment 
are infrequent, expectations may be rational most of the time, 
but subject to systematic bias in the period after a change.

The Natural Rate Hypothesis Is Religion, Not Science

A central theme in my recent body of work is that the NRH is 
false. I was led to this conclusion initially in joint work with 
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Andreas Beyer of the European Central Bank. That work is 
published in our 2007 paper “Natural Rate Doubts.”17

Because economists cannot conduct experiments, any test 
of a hypothesis must make assumptions about what does and 
what does not change. In this section I explain an empirical 
test, drawn from my published work, which uses data from 
the US economy to test the NRH.18 To conduct the test, I main-
tain the assumption that the rational expectations hypothesis 
is true and I  use decade- long averages of data on inflation 
and unemployment. I maintain the rational expectations as-
sumption because I find it difficult to believe expectations will 
remain biased systematically for periods of ten years at a time.

By averaging out months when the unemployment rate 
is high with months when the unemployment rate is low, 
I  generate a statistic that should be close to the natural rate 
of unemployment in every decade. Rational expectations im-
plies that decade- long averages of the monthly inflation rate 
should contain as many months when inflation was greater 
than expected as months when inflation was lower than ex-
pected. If the NRH and the rational expectations hypothesis 
are both true simultaneously, a plot of decade averages of in-
flation against unemployment should reveal a vertical line at 
the natural rate of unemployment. In Figure 3.3, I show this 
prediction fails dramatically.

Each point in Figure 3.3 represents a decade average of 
monthly unemployment (plotted on the horizontal axis) 
against a decade average of monthly inflation, measured by 
the annualized percentage change of the consumer price index 
(CPI; plotted on the vertical axis). There is no tendency for 
these points to lie around a vertical line. If we exclude the most 
recent five years, this figure is upward sloping. If we include 
these years, it is closer to being horizontal than vertical.19 Each 
observation on this graph is an average taken over 120 months. 
Because it is unlikely that expectations are biased systemati-
cally when averaged over periods of this length, I conclude the 
NRH is false.
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Defenders of the NRH might choose to respond to my em-
pirical findings by arguing that the natural rate of unemploy-
ment is time varying. But, I  am unaware of any theory that 
provides us in advance with an explanation of how the natural 
rate of unemployment varies over time. In the absence of such 
a theory, the NRH has no predictive content. A  theory like 
this— which cannot be falsified by any set of observations— is 
religion, not science.

Conclusion

I have packed a lot into this chapter. Let me review the main 
ideas. The Phillips Curve is a downward- sloping relation-
ship between wage inflation and the unemployment rate that 
characterized UK data for more than a century. It was seized 
on by Samuelson as a building block in his interpretation of 
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Keynesian theory. For Samuelson, the Phillips Curve connects 
the short run, when prices are sticky, with the long run, when 
prices are flexible. The disappearance of the stable Phillips 
Curve blows a hole in Samuelson’s theory.

When the world left the gold exchange standard in 1971, the 
Phillips Curve began to shift and there was no longer a stable 
relationship between inflation and unemployment. Phelps and 
Friedman argued we should never have expected there to be 
a stable Phillips Curve in the first place; instead, there is a dif-
ferent Phillips Curve for every level of expected inflation. We 
only saw one Phillips Curve before 1970 because expectations 
were anchored by the gold exchange standard and the infla-
tion rate was constrained by the discovery of gold deposits.

Milton Friedman coined the term natural rate of unemploy-
ment to mean the unemployment rate the economy would 
converge back to after prices and expectations had been given 
time to adjust. Soon after Friedman developed the NRH, 
economists accepted a new theory of expectations called ra-
tional expectations. If the NRH is true and if people have ratio-
nal expectations, we should expect to see a vertical Phillips 
Curve that holds between decade averages of unemployment 
and inflation. The fact that we do not see a vertical Phillips 
Curve when we average data over decades demonstrates the 
NRH is false.

However, although the NRH is false, it has been responsible 
for a great deal of damage. The NRH was widely accepted not 
only by economists like Milton Friedman, who were skepti-
cal of the role of government in maintaining full employment, 
but also, when they had absorbed evidence from the 1970s, it 
was accepted by economists like Paul Samuelson and Robert 
Solow, who are Keynesians. The NRH is at the core of contem-
porary New Keynesian theories used by academic economists 
and policymakers today to understand the Great Recession. 
We should all be concerned by the continued use of the NRH. 
The fact that the NRH is false has important consequences for 
economic policy and its impact on our lives.
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Because our central bankers are working with a false 
theory, it will be difficult or impossible for them to prevent 
the next Great Depression. Having a great policymaker, armed 
with New Keynesian theory, is like having a great soccer goal-
keeper in a basketball game. Some say that Michael Jordan is 
the best basketball player who ever lived. And many soccer 
fans claim that the best goalkeeper in the 2014 World Cup was 
Germany’s Manuel Neuer. Neuer is a great player, but only 
when he’s playing soccer. Having Manuel Neuer on your 
team is not much help when you’re playing basketball against 
Michael Jordan.
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 LET’S STOP PRETENDING 

UNEMPLOYMENT  

IS VOLUNTARY

Unless you have a PhD in economics, you probably think it 
uncontroversial to argue that we should be concerned about 
the unemployment rate. Those of you who have lost a job, or 
who have struggled to find a job on leaving school, college, or 
a university, are well aware that unemployment is a painful 
and dehumanizing experience. You may be surprised to learn 
that, for the past thirty- five years, the models used by academic 
economists and central bankers to understand how the econ-
omy works have not included unemployment as a separate 
category.1 In almost every macroeconomic seminar I attended, 
from 1980 through 2007, it was accepted that all unemployment 
is voluntary.

In 1960, almost all macroeconomists talked about invol-
untary unemployment and they assumed, following Keynes, 
the quantity of labor demanded is not equal to the quantity 
of labor supplied.2 That view of economics was turned on its 
head, almost single- handedly, by Robert Lucas.3 Lucas per-
suaded macroeconomists that it makes no sense to talk about 
disequilibrium in any market and he initiated a revolution in 
macroeconomics that reformulated the discipline using pre- 
Keynesian classical assumptions.

The idea that all unemployment is voluntary is called the 
equilibrium approach to labor markets. Lucas wrote his first ar-
ticle on this idea in 1969 in a coauthored paper with Leonard 
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Rapping. His ideas received a big boost during the 1980s when 
Finn Kydland, Edward C. Prescott, Charles Long, and Charles 
Plosser persuaded macroeconomists to use a mathematical 
approach, called the Ramsey growth model, as a new paradigm 
for business cycle theory.4 The theory of real business cycles, 
or RBCs, was born. According to this theory, we should think 
about consumption, investment, and employment “as if” 
they were the optimal choices of a single representative agent 
with superhuman perception of the probabilities of future  
events.

Real Business Cycles

The theory of RBCs began with simple equilibrium models 
in which random shocks to the level of technological innova-
tion are the sources of swings in growth and employment. 
It soon developed into a much more ambitious program. In 
RBC theory there is no unemployment because RBC theo-
rists assume there is continuous market clearing. They argue 
that unemployment is not a useful concept and that, instead, 
we should represent labor market activity by the number of 
hours spent in paid employment by a representative house-
hold. If there is no unemployment, how can there be a natural 
rate of unemployment? There too, RBC theory has a response. 
According to RBC economists, there is a natural rate of employ-
ment that represents the hours of paid employment of a repre-
sentative worker when productivity is at its average level over 
the business cycle.

Starting in the 1980s, the tools of rational expectations and 
continuous market clearing swept the profession. Classical 
ideas spread outward from the Universities of Chicago and 
Minnesota, and soon prominent graduate economics pro-
grams throughout the world were training their students to 
study the macroeconomy using classical tools. This new ap-
proach was called dynamic stochastic general equilibrium (DSGE) 
theory.
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All Models Are Wrong

I have lost count of the number of times I have heard students 
and faculty repeat the mantra in seminars that “all models are 
wrong.” This aphorism, attributed to statistician George Box, 
is the battle cry of the Minnesota calibrator, a breed of macro-
economist inspired by the new RBC program and promoted 
by then- Minnesota economist Edward C. Prescott, one of the 
most influential economists of the past century.

Of course all models are wrong. That is trivially true; it is 
the definition of a model. But, the cry has been used for three 
decades to poke fun at attempts to use serious mathematical 
and statistical methods to analyze data. Data that are observed 
on a single variable at different points in time is called a time 
series, and the branch of economics that uses mathematical and 
statistical methods to analyze time series is called time series 
econometrics. Time series econometrics was inconvenient to the 
nascent RBC program Prescott pioneered because the models 
he favored were, and still are, overwhelmingly rejected by the 
facts. That is inconvenient.

Prescott’s response was pure genius. If the model and the 
data are in conflict, the data must be wrong. He advocated a 
new approach that uses data selectively to judge a theory and 
he called this new approach “calibration.” Time series econo-
metrics, according to Prescott, was crushing the acorn before 
it had time to grow into a tree. His response was not only to 
reformulate the theory, but also to reformulate the way in 
which that theory was to be judged. In a puff of calibrator’s 
smoke, the history of time series econometrics was relegated 
to the dustbin of history to take its place alongside alchemy, 
the ether, and the dodo bird.

Real Business Cycles and the High School Olympics

How did Prescott achieve this remarkable feat of prestidigi-
tation? First, he argued we should focus on a small subset of 
the properties of the data. Since Ragnar Frisch developed the 
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rocking- horse model we met in Chapter 2, economists have rec-
ognized that economic time series can be modeled by simple 
equations in which this year’s GDP is equal to a multiple of last 
year’s GDP plus a random shock. These time series move to-
gether in different ways at different frequencies. For example, 
consumption, investment, and GDP are all growing over time. 
The low- frequency movement in these series is called the trend. 
Prescott argued that the trends in time series are a nuisance 
if we are interested in understanding business cycles and he 
proposed to remove them with a filter. Roughly speaking, he 
plotted a smooth curve through each individual series and 
subtracted the wiggles from the trend. Importantly, Prescott’s 
approach removes a different trend from each series and the 
trends are discarded when evaluating the success of the theory.

After removing trends, Prescott was left with the wiggles. 
He proposed that we should evaluate our economic theories 
of business cycles by how well they explain co- movements 
among the wiggles. When his theory failed to clear the eight- 
foot hurdle of the Olympic high jump, he lowered the bar to 
five feet and persuaded us all that leaping over this high school 
bar was a success. Keynesians protested. But they did not pro-
test loudly enough and, ultimately, it became common— even 
among serious econometricians— to filter their data in the 
way Prescott proposed. The filtering algorithm proposed by 
Prescott became known among economists as the Hodrick– 
Prescott filter.5

The New Keynesian Surrender

Prescott’s argument was that business cycles are all about the 
co- movements that occur among employment, GDP, consump-
tion, and investment at frequencies of four to eight years. These 
movements describe deviations of a market economy from 
its natural rate of unemployment that, according to Prescott, 
are caused by the substitution of labor effort of households 
between times of plenty and times of famine. A  recession, 
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according to this theory, is what former- MIT economist Franco 
Modigliani famously referred to as a “sudden attack of conta-
gious laziness.”6

The Keynesians disagreed. They argued that whatever 
causes a recession, low employment persists because of “fric-
tions” that prevent wages and prices from adjusting to their 
correct levels. The Keynesian view was guided by Samuelson’s 
neoclassical synthesis, which accepted the idea that busi-
ness cycles are fluctuations around a unique classical steady 
state. Initially, Keynesian economists rejected market- clearing 
models of the labor market. But Minnesota launched wave 
upon wave of newly minted calibrators onto the PhD job 
market and it was not long before the tidal wave of new classi-
cal ideas burst through the floodgates of Keynesian resistance. 
With the publication of an influential volume of readings in 
1991, edited by N. Gregory Mankiw and David Romer, New 
Keynesian economics was born.7

New Keynesian researchers discarded the Keynesian con-
cept that unemployment can be involuntary and replaced it 
with the Minnesota doctrine in which the quantity of labor 
demanded is always equal to the quantity of labor supplied. 
Using the Minnesota model as a starting point, they added 
small costs of changing prices to capture the empirical fact 
that changes to the money supply are not transmitted instantly 
to wages and prices. In this respect, they were following in 
the MIT tradition of the neoclassical synthesis pioneered by 
Samuelson twenty- five years earlier.

Gradually, New Keynesian economists incorporated more 
frictions and additional shocks into their models, includ-
ing shocks to confidence, monetary disturbances, and news 
shocks. By the onset of the Great Recession, New Keynesian 
macroeconomists had developed mathematical equations that 
captured the ideas of 1920s business cycle theories described 
by classical economist Arthur Pigou in 1927.8

By accepting the neoclassical synthesis, classical and New 
Keynesian economists both accepted that the economy is 
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a self- stabilizing system that, left to itself, would gravitate 
back to the unique natural rate of unemployment. The New 
Keynesians agreed to play by Prescott’s rules. Not only did 
they dispense with the important Keynesian idea of invol-
untary unemployment, they also gave up on the use of strict 
econometric methods to distinguish between models. Like the 
RBC economists, the New Keynesians filtered their data and 
set the bar at the high school level.

In my view, Keynesian economics is not about the wiggles. 
As I discuss in my book Expectations, Employment and Prices, 
it is about permanent long- run shifts in the equilibrium un-
employment rate caused by changes in the animal spirits of 
participants in the financial markets.9 By filtering the data, we 
remove the possibility of evaluating a model that predicts that 
shifts in aggregate demand cause permanent shifts in unem-
ployment. We have given up the game before it starts by allow-
ing the other team to move the goal posts.

Labor Markets Don’t Clear; Let’s Stop Pretending They Do

Ever since Robert Lucas introduced the idea of continuous 
labor market clearing, the idea that it may be useful to talk 
of something called “involuntary unemployment” has been 
scoffed at by serious economists. It’s time to fight back. The 
concept of “involuntary unemployment” does not describe a 
loose notion that characterizes the sloppy work of heterodox 
economists from the Dark Side. It is a useful category that de-
scribes a group of workers who have difficulty finding jobs at 
existing market prices.

The idea that the labor market is well described by a model 
in which a market wage adjusts to equate the quantity of labor 
demanded with the quantity of labor supplied bears little re-
semblance to anything we see in the real world. What makes 
me so confident of that claim?10

Employment varies over time for three reasons. First, people 
work longer or shorter hours. Second, people enter and leave 
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the labor force, and third, some people lose jobs and others 
find jobs. Figure 4.1 plots data from 1964 through 2015 on av-
erage weekly hours of production of nonsupervisory workers 
in the private sector (measured on the right axis) and the un-
employment rate (measured on the left axis). The solid line is 
average weekly hours. The line marked by crosses is the un-
employment rate. The gray shaded areas are National Bureau 
of Economic Research recessions.

The facts are clear. Although hours do fall during reces-
sions, the movements in hours are swamped by movements 
in the unemployment rate. Consider, for example, the 2008 
recession. Average weekly hours fell from 34 hours per week 
to 33 hours per week. The unemployment rate, in contrast, in-
creased from 4% to 10%.

The main story in the data on average weekly hours is that 
they declined from 39 hours per week in 1964 to 34 hours per 
week in 2015. As American workers got richer, they chose 
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collectively to take a larger share of their wages in the form of 
leisure. These movements are important if our goal is to un-
derstand long- term trends. They do not, however, tell us much 
about recessions.

What about the labor force participation rate? Recently, there 
has been a great deal of angst among policymakers who are 
asking if the fall in the participation rate that occurred during 
the Great Recession was cyclical or structural. Figure 4.2 sheds 
some light on this question.

This figure shows data from 1964 through 2015 on the labor 
force participation rate (measured on the right axis) and the 
unemployment rate (measured on the left axis). The solid line 
is the labor force participation rate. The line marked by crosses 
is the unemployment rate. The gray shaded areas are National 
Bureau of Economic Research recessions. Figure 4.2 demon-
strates there is no clear tendency for the participation rate to 
drop in recessions. For example, participation was higher at 
the end of the 1982 recession than at the beginning, and during 
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a number of other postwar recessions it has remained flat. The 
chart demonstrates that changes in the labor force participa-
tion rate, like changes in average weekly hours, do not contrib-
ute much to the decrease in employment that occurs during 
recessions.

If the participation rate is not a cyclical phenomenon, why 
does it vary over time? When we break down the participa-
tion rate into female and male participation, a more detailed 
story emerges. Figure 4.3 shows that breakdown. The solid line 
represents female labor force participation as a percentage of 
the female population. The dashed line is male labor force par-
ticipation as a percentage of the male population. In 1964, only 
38% of women were part of the labor force. During the 1960s, 
more women moved from the home to the workplace and, by 
2000, the female labor force participation rate had increased to 
60%. The increase in the female labor force participation rate 
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explains the upward- sloping part of the total participation rate, 
both male and female, graphed in Figure 4.2.

To explain the decline in the labor force participation rate 
after 2000, we need to look at demographics. Male labor force 
participation in 1964 was at 80%. That figure declined gradu-
ally during the next forty years and, by 2015, it had decreased 
to 69%. After 2000, female labor participation also began to de-
cline and it now stands at 57%. The decline in the male labor 
force participation rate throughout the entire period, and the 
decline in the female participation rate after 2000, is explained 
by a change in the age distribution of the population. During 
the twentieth century, improvements in health care and the in-
creased availability of contraception led to a decline in birth 
rates. A reduced birth rate has led to an aging population, and 
as the population aged, there were fewer people of either sex of 
working age.11

The data are clear. The movements in the labor force partici-
pation rate during recessions are tiny, and they are swamped 
by secular trends explained by sociology and demographics. 
The decline in the labor force participation rate that occurred 
after the 2008 recession is part of a long- term trend and, in my 
view, there is not much that fiscal or monetary policy can do, 
or should do, to counteract it.

Conclusion

For the past thirty- five years, classical and New Keynesian 
economists have adopted the assumption of continuous 
market clearing. In the models constructed by both groups, a 
recession is a period when households decide to take a vaca-
tion because the current value of their time is low relative to 
more prosperous times. In the period from 1980 up through 
2007, with very few exceptions, economists at central banks 
and universities all adopted the assumption of continuous 
market clearing. Even today, eight years after the end of the 
Great Recession, many of them still do.

 



Let’s Stop Pretending Unemployment Is Voluntary 57

   57

The assumption of continuous market clearing is not, in 
my view, a plausible explanation of the data described in 
Figures 4.1 and 4.2. There are three reasons why employment 
fluctuates over time. People vary the average number of hours 
worked per week. Households send more or less members to 
look for a job. And those people looking for jobs find it more 
or less difficult to find one. The first two reasons for fluctu-
ating employment could perhaps be modeled as the smooth 
functioning of a market in which the demand and supply of 
labor respond to changes in market prices. I cannot see any 
simple way to model unemployment fluctuations as the op-
eration of a competitive market for labor in the usual sense in 
which economists use that term.

When a person has made the decision to seek a job, the time 
it takes to find a job depends on the current state of the labor 
market. If the aggregate demand for commodities is high, a 
given investment in labor search will succeed in landing a suit-
able job more swiftly than if demand is low. And if demand 
depends on animal spirits, the equilibrium unemployment 
rate will vary with beliefs. In Chapter 6, I make this concept 
precise by combining a model of labor search and animal spir-
its with classical economics in a way that preserves the best of 
both Keynesian and classical ideas.

I have shown, in this chapter, that hours worked, labor force 
participation, and unemployment display very different char-
acteristics. Although participation and average weekly hours 
can, plausibly, be described as voluntary decisions, unemploy-
ment cannot. It seems clear to me that labor markets do not 
clear. Can we please stop pretending that they do?
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Macroeconomics has taken the wrong path. The error has noth-
ing to do with classical versus New Keynesian approaches. It 
is a more fundamental error that pervades both classical and 
New Keynesian schools of thought. Macroeconomics took a 
wrong turn in Cambridge, Massachusetts in 1955 when Paul 
Samuelson, in the third edition of his textbook, introduced 
the idea of the “neoclassical synthesis.”1 Everything since then 
has been the economic equivalent of the scientific theory of 
phlogiston.

Many economists are exposed to the philosophy of science 
through Milton Friedman’s book Essays in Positive Economics.2 
Friedman promoted the views of Karl Popper who argued 
in Conjectures and Refutations that science progresses when 
theorists make bold conjectures that are confronted by facts.3 
Those conjectures stand until they are refuted by the evidence. 
Occasionally, economics students are exposed to the ideas 
of Thomas Kuhn, who talks of paradigm shifts and scientific 
revolutions.4 Rarely does the economics curriculum of a PhD 
program have time to push much further into the methodology 
of science. That’s a pity, because graduate students of econom-
ics could benefit a great deal from understanding alternative 
philosophies.

My colleague Axel Leijonhufvud has argued persuasively 
that we have much to learn from Imre Lakatos, a philosopher 
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of science who spent much of his career at the London School 
of Economics.5 Lakatos, in contrast to Popper and Kuhn, sees 
science as a set of competing scientific research programs.6 His 
approach is a useful one for understanding the current debate 
among practicing macroeconomists who are facing a series of 
natural experiments that provide serious challenges to both 
classical and New Keynesian agendas.

According to Lakatos, all tests of scientific theories are nec-
essarily tests of joint hypotheses. The sciences, both physical 
and social, are best characterized as interacting communities 
of scholars. Those scholars adhere to research programs that 
interpret the evidence through different lenses.

Each research program has a “hard core” and a “protective 
belt.” When an event in nature appears to refute a theory, the 
scientist must decide which of the possible components of his 
theory should be rejected to reconcile his worldview with the 
outcome he observed. Assumptions that make up the hard core 
of a research program will never be rejected; instead, the sci-
entist will amend one of the assumptions in its protective belt.

The New Keynesian research program is the descendent of 
Samuelson’s neoclassical synthesis. According to that synthesis, 
the economy is “Keynesian” in the short run, when not all mar-
kets have had time to clear; it is “classical” in the long run, when 
all price adjustment has run its course. These twin propositions 
form the hard core of the New Keynesian program. According 
to that program, market economies are self- correcting, and al-
though the adjustment to the long- run equilibrium may take 
time, that adjustment will, eventually, occur.

Despite its name, the New Keynesian research program 
is neither new nor Keynesian. The idea that real economic 
activity may be different from its long- run steady state as a 
consequence of sticky prices is rooted firmly in the classi-
cal monetarist tradition. It originated during the eighteenth 
century and is summarized by David Hume in his delightful 
essay “Of Money.”7 Keynes argued, in contrast, in the open-
ing chapters of The General Theory, that high unemployment 
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of the kind that persisted during the Great Depression is one 
of many possible steady- state equilibria.8

Some might argue that the classical view in which all em-
ployment fluctuations are voluntary is clearly false and the 
New Keynesian approach needs no further defense. I  dis-
agree. It is specious to argue that New Keynesian economics is 
right because classical economics is wrong. Both classical and 
New Keynesian economics have serious flaws.

In Chapter  4, I  explained that classical economics is mis-
taken in its assumption of continuous market clearing. In 
this chapter I expand on that point and I provide four addi-
tional reasons to reject New Keynesian economics. By “New 
Keynesian economics,” I mean an approach that marries clas-
sical economics with Keynes’ General Theory by adding sticky 
wages and prices to a model that is built on an RBC core.

Problem 1: Prices Are Implausibly Sticky

In classical economic models, prices move immediately in re-
sponse to shocks to aggregate demand or aggregate supply. In 
economic data, they do not. To square economic theory with 
economic data, New Keynesian economists say that wages 
and prices are “sticky” and that “frictions” prevent them from 
moving quickly to clear markets. Let me explain by drawing 
an analogy with classical mechanics.

If you place a block of wood on an inclined plane, Newton’s 
law of gravity predicts the block should slide down the plane 
toward the floor. In practice, if the angle of tilt is small, the 
block will appear to be “sticky” because it is held in place by 
friction. The greater the friction, the more you need to tilt the 
plane before the block moves.

The New Keynesians use this analogy to describe markets. 
Just as Newton’s theory of gravity says the block should slide 
toward the floor when you tilt the plane, so classical econom-
ics says wages and prices should increase when you increase 
the quantity of money. Just as a physical friction prevents the 
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block from moving, so an economic friction prevents prices 
from moving.

To understand why prices are sticky, New Keynesian econ-
omists have developed a theory that explains how firms set 
prices, and they have added to that theory an economic concept 
of friction. Before we can understand what New Keynesians 
mean by friction, it helps to review the classical theory of how 
prices are set.

In classical economics, prices are chosen to equate the quan-
tity demanded with the quantity supplied of every good in the 
economy. Importantly, in classical economics, nobody actually 
sets prices. They are chosen by a deus ex machina with the 
impressive name of the Walrasian auctioneer. The auctioneer 
is named after Léon Walras, one of the early contributors to the 
theory of general equilibrium.

The auctioneer holds an auction in which any good can be 
exchanged for any other good. This auction takes place every 
week and, at the auction, the auctioneer stands on a pedestal 
and announces a list of prices at which each commodity can be 
bought or sold. For example, the auctioneer might announce 
that a pound of butter costs $3, a pint of milk costs $1.20, and a 
loaf of bread is $2.50. Everybody at auction gives the auction-
eer a list of how much of each commodity they would like to 
buy or sell at the announced prices.

The auctioneer adds up the demands and supplies for each 
good and, if the demands and supply is equal for every good, 
he stops and exchange takes place. If the demands and sup-
plies are not equal for every commodity, the auctioneer tries 
again. He raises some prices and lowers others and calls out a 
new list of prices. Importantly, trade takes place only when the 
demands and supplies of every good are equal.

New Keynesian economists replace the assumption that 
firms take prices from an auctioneer by assuming, instead, 
that firms know how the demand for their goods will change 
if they raise or lower its price. And they add a friction to 
their model that prevents the firm from changing the price 
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of its good every week. There are two main variants of this 
friction.

The first variant, by Julio Rotemberg, assumes that a firm 
must pay a cost to change its price.9 Think of this as a cost of 
reprinting the menu in a restaurant. In Rotemberg’s work, the 
cost of changing the price is proportional to the square of the 
size of the price change. That assumption is made largely be-
cause it leads to a simple formula for the Phillips Curve.

The second variant, by Guillermo Calvo, assumes that a 
fixed fraction of firms is allowed to change its price in any 
given week.10 Every other firm must charge the same price it 
charged the week before. In the Calvo model, an outside agent, 
“the Calvo Fairy,” chooses at random the fraction that is al-
lowed to change its price.11 How can we judge if either of these 
approaches makes sense?

Historically, macroeconomists have constructed highly ag-
gregated models in which they try to explain the behavior of 
a price index— for example, the consumer price index (CPI), 
which is an aggregate statistic published monthly by the US 
Department of Commerce. Classical economic theory pre-
dicts that an unanticipated 10% increase in the money supply 
should be followed by an immediate 10% increase in the CPI. 
Although there is evidence the CPI will eventually increase by 
10%, it takes years, rather than weeks, for the full price adjust-
ment to take place. Economists cite this evidence in support of 
their assumption that frictions prevent prices from changing 
quickly.12

In recent years, economists have had access to very large 
micro data sets derived from scanners at supermarket check-
outs. These data are incredibly detailed and are broken down to 
the level of an individual item at a specific location on a specific 
date. For example: How much did a shopper pay for a twelve- 
ounce can of Campbell’s Tomato Soup in Ralph’s Supermarket 
on the corner of Olympic Boulevard and Barrington Avenue 
in Santa Monica on August 8, 2015? Economists have studied 
these data to determine whether the Rotemberg model or the 
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Calvo model can explain the behavior of the CPI. The answer 
is not encouraging for New Keynesians.

By measuring the frequency of price changes in the data, 
researchers have estimated the magnitude of the frictions that 
would be required to explain the scanner data using either the 
Rotemberg model or the Calvo model. That approach provides 
the researcher with an independent estimate of the cost of 
changing prices and it allows her to fix a key parameter of the 
New Keynesian theory. Fixing the size of the friction, using 
micro data, is called calibrating the model.

When a model has been calibrated in this way, the re-
searcher can ask if a calibrated New Keynesian model can ex-
plain the slow response of the CPI to a change in the money 
supply we observe in aggregate data. The answer is no. In 
micro data, prices change frequently, and although many of 
these changes are temporary, the magnitude of price sticki-
ness implied by the scanner data is much too small to account 
for the sluggish movement of aggregate prices we observe in 
response to a monetary shock.13

Problem 2: Inflation Is Persistent

Perhaps we should not be concerned about the microeconomic 
evidence. Maybe we should be looking instead at the behavior 
of the aggregate price level because there is something in the 
way that firms coordinate with each other that makes aver-
age prices stickier than individual prices. But there is a second 
problem. It is not just the CPI that is slow to respond to unan-
ticipated changes in the money supply; the rate of change of 
prices as measured by the inflation rate is also sticky.

To understand the connection between changes in the 
money supply and changes in the inflation rate, economists 
construct models of the macroeconomy. The ability of simple 
New Keynesian models to explain the data can be assessed 
with a statistical procedure called regression analysis. Regression 
analysis allows us to find out how the current values of a set 
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of macroeconomic variables have changed in past data in re-
sponse to changes in their own past values. Empirical models 
constructed in this way are called vector- autoregressions.

Economists have derived vector- autoregressions from a 
classical theory in which all markets clear in every period, and 
they have shown that the classical theory, with flexible prices, 
cannot explain the evidence.14 If we are willing to ignore the 
micro evidence from supermarket scanner data, a suitably pa-
rameterized aggregate New Keynesian model can explain why 
wages and prices are sticky, but it cannot account for a second 
feature that is uncovered by vector- autoregressions. In the 
data, it is not just wages and prices that are sticky; the rates of 
change of wages and prices— that is, wage inflation and price 
inflation— are also sticky. The stickiness of wage inflation and 
price inflation is a problem for New Keynesian theory because, 
according to that theory, the history of inflation is irrelevant 
from the point of view of a price- setting firm.15

To understand why inflation is sticky, Jeffrey Fuhrer and 
George Moore have modified the theoretical structure of the 
Phillips Curve.16 In standard representations of New Keynesian 
theory, prices are set to reflect expected future inflation. Fuhrer 
and Moore develop a theory in which workers and firms sign 
long- term contracts, and workers care about their relative wage. 
Although the Fuhrer– Moore modification produces a model in 
which inflation is persistent, it is not clear why the contracts 
they consider would be signed by rational agents, a point first 
made by Robert Barro in his critique of the work on labor con-
tracts by Stanley Fischer twenty years earlier.17

Problem 3: There Is No Unemployment

The New Keynesian model is adapted from the new classi-
cal approach to macroeconomics that was first promoted by 
Robert Lucas and Leonard Rapping.18 In this approach, the 
labor market is treated as an auction in which the money 
wage adjusts in every period to equate the quantity of labor 
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demanded with the quantity of labor supplied. The New 
Keynesians adapted this model to allow for monopolistic 
competition in the goods market, but they did not reject the 
market- clearing assumption. There is no such thing as unem-
ployment in almost every New Keynesian model that was de-
veloped before the 2008 financial crisis.

It is possible to combine New Keynesian models with al-
ternative theories of the labor market, and that agenda is now 
underway. Mark Gertler and Antonella Trigari have added un-
employment to the New Keynesian model, and Gertler, Luca 
Sala, and Trigari have conducted empirical work to test this 
augmented New Keynesian theory.19 They found that the New 
Keynesian model, augmented with a search theory of unem-
ployment, explains the data about as well as a similar New 
Keynesian model in which the labor market is an auction.

Although Gertler and Trigari introduce unemployment, 
their version of search theory maintains the assumption that 
there is a unique labor market equilibrium. As a consequence, 
the Gertler– Trigari model, like all other New Keynesian models, 
preserves the NRH. And, as I demonstrated in Chapter 3, the 
NRH is false.

In Chapter 6, I describe a theory that is also based on a search 
theory of unemployment. But, unlike Gertler– Trigari, I drop the 
assumption that firms and workers bargain over the wage and 
I replace it with the assumption that beliefs are fundamental.20 
As I explain in Chapter 9, this leads to a model in which there is 
no natural rate of unemployment and, instead, output and em-
ployment are determined by the self- fulfilling beliefs of market 
participants. My work can explain the persistence of unemploy-
ment without making arbitrary and unrealistic assumptions 
about the costs of changing money wages and prices.

Problem 4: Welfare Costs of Business Cycles Are Small

How should we measure the welfare cost of economic booms 
and recessions? Robert Lucas provided an answer to that 
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question.21 He suggested that we ask how much consumption 
a representative person would be willing to forgo to live in a 
world where business cycles do not occur. The answer to that 
question in a classical economic model is, at most, one tenth of 
1% of steady- state consumption.

The New Keynesian model has the potential to give a differ-
ent answer. Because the model contains frictions, the employ-
ment rate may be greater or lower than the rate that would be 
chosen by a social planner who did not take account of those 
frictions. The actual employment rate could be different from 
the optimal employment rate for many months, and that could, 
potentially, be very harmful to the representative person.

Three New Keynesian economists— Jordi Galí, Mark Gertler, 
and David López-Salido— have investigated that issue. They 
used the same metric for measuring the costs of recessions sug-
gested by Lucas. How much steady- state consumption would 
the representative person be willing to forgo to live in a world 
where recessions never happen? The answer was disappointing 
for the New Keynesian agenda. They showed that the welfare 
losses that occur in recessions are comparable in magnitude 
with the welfare losses found by Lucas in his study of classical 
equilibrium business cycle models.22 The representative person 
would be willing to give up just one tenth of 1% of steady- state 
consumption to avoid booms and recessions.

The reason for this disappointing result can be traced back 
to Paul Samuelson. The New Keynesians built their theory on 
the foundation of the neoclassical synthesis. In their model, 
shocks to the economy cause temporary deviations from a 
Pareto Optimal steady state. To use the analogy from Chapter 2, 
the New Keynesian model is a rocking- horse model and 
the unemployment rate is always close to the natural rate of 
unemployment.

To explain why unemployment is so painful for so many, we 
must dispense with the NRH, as I have done in my own work. 
We need a windy boat model in which the unemployment rate 
can move far away from its natural rate for many years at a time.
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The fact that a model based on the equilibrium assump-
tion cannot generate large welfare losses would not have sur-
prised prominent Keynesian economist James Tobin. Around 
the time that Edmund Phelps and Milton Friedman formu-
lated the NRH, Tobin quipped: “It takes a lot of Harberger tri-
angles to fill an Okun gap.”23 In other words, the distortions 
caused by sticky prices are small relative to large movements 
in the unemployment rate during major recessions. The New 
Keynesian model cannot explain why we should care about 
recessions because business cycles, in the New Keynesian 
model, have trivial effects on peoples’ lives.

Problem 5: The Model Cannot Explain Bubbles and Crashes

In The General Theory, Keynes stressed the importance of 
animal spirits as an independent driving force in the economy. 
In his view, the stock market crash of 1929 caused the Great 
Depression. In my own work, I  argue that the stock market 
crash of 2008 caused the Great Recession.24 New Keynesian eco-
nomics does not have room for this idea.

The fact that Keynes asserted that nonfundamental market 
movements caused the Great Depression is not evidence for or 
against that proposition. The fact that I assert nonfundamen-
tal market movements caused the Great Recession is not evi-
dence for or against that proposition. And the fact that many 
economists assert the 2008 crash was caused by the collapse of 
a bubble does not make it so. To compare the bubble hypoth-
esis with alternative explanations, we need a theory of bubbles 
consistent with microeconomic principles in which the bubble 
theory can be articulated and compared consistently with the 
alternatives. In my published work, I provide such a theory.25

Suppose we accept, for the sake of argument, that specula-
tive bubbles can be observed and that they lead to the misallo-
cation of resources. We might summarize this view by saying 
markets are irrational. The statement “markets are irrational” 
could then be interpreted in one of two ways. We might infer,  
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as do George Akerlof and Robert Shiller, that people are 
themselves irrational.26 That approach was modeled formally 
by J. Bradford DeLong and three coauthors in a celebrated 
paper on “noise traders.”27 Or we might infer, instead, that the 
aggregate actions of individually rational human beings can 
sometimes lead to an outcome that is socially irrational.

Shiller provides a summary of his view in the New  York 
Times, in which he draws on an argument from neuroscience 
to stake out the position that human beings are not always 
rational in the narrow sense in which economists sometimes 
define rationality.28 He argues that the economist’s conception 
of human beings as rational is hard to square with the behav-
ior of asset markets.

Although I agree with Shiller that human action is captured 
inadequately by the assumptions that most economists make 
about behavior, I am not convinced that we need to go much 
beyond the narrow rationality assumption to understand what 
causes financial crises or why they are so devastatingly pain-
ful for large numbers of people. The assumption that people 
maximize utility can get us a very long way.

I am willing to make the assumption that people are rational 
because, as I argue in Chapter 7, the financial markets would 
go very badly wrong most of the time even if agents were fully 
rational. This is the position that Amartya Sen, in his lovely 
article on rational fools, ascribes to Francis Edgeworth in his 
book Mathematical Psychics.29

Edgeworth introduced what he called his first principle of 
economics, which is that “every agent is actuated only by self 
interest.” As Sen points out, Edgeworth was not naive enough 
to think that people behave exactly in the way he portrays 
them. In Sen’s words,

Edgeworth himself was quite aware that [his] first prin-
ciple of Economics was not a particularly realistic one. 
Indeed, he felt that “the concrete nineteenth century man 
is for the most part an impure egoist, a mixed utilitarian.” 
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This raises the interesting question as to why Edgeworth 
spent so much of his time and talent in developing a line 
of inquiry the first principle of which he believed to be 
false.30

Sen goes on to provide an answer to his own question, arguing

Edgeworth did not think the assumption to be funda-
mentally mistaken in the particular types of activities 
to which he applied what he called “economical calcu-
lus”: (i) war and (ii) contract.31

Like Edgeworth, I  believe the rationality assumption is 
useful to describe much of economic behavior. Unlike Shiller, 
I  do not think we need to move beyond that assumption to 
explain asset market fluctuations.

In my work, beliefs are driven by an independent funda-
mental shock, and asset values can take on many different 
values, including explosive bubbles. In this environment, the 
collapse of an asset bubble is fully consistent with rational 
behavior on the part of forward- looking agents, and that col-
lapse can have devastating effects on unemployment and on 
economic welfare.

In Chapter  6, I  show the labor market can go very badly 
wrong even when everybody is rational; in Chapter 7, I show 
the financial markets may be characterized by socially inef-
ficient waves of optimism and pessimism. In my model, it is 
individually rational for people to be optimistic or pessimistic, 
because those beliefs are self- fulfilling. But even when indi-
viduals are fully rational, the labor market and the financial 
markets may lead to very bad social outcomes.

New Keynesian Economics Is a Degenerative Research Program

Defenders of New Keynesian economics will object that I am 
setting up a straw man and they will claim the five problems 
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I have discussed are well known and have been addressed in 
the literature. Although there is a sense in which that is correct, 
the defenses necessary to support New Keynesian economics 
against my five objections are a sign of what Imre Lakatos re-
ferred to as a degenerative research program.32

In 1543, Nicolaus Copernicus introduced the sun- centered 
theory of the solar system. Ptolemy’s theory, which preceded 
Copernicus, placed Earth at the center of the universe, and that 
theory was initially better at explaining the motion of the plan-
ets than that of Copernicus. But, Ptolemy’s theory was success-
ful only through repeatedly more improbable modifications to 
the concentric circles that described the orbits of the planets.33

The modifications that allow New Keynesian economics to 
explain the data are similar to the addition of concentric circles 
used to allow Ptolemy’s theory to explain new facts. When new 
evidence contradicts a pillar of the New Keynesian theory, a 
piece is tacked on to account for the anomaly. A subset of ir-
rational agents accounts for bubbles as in DeLong et al.34 A 
concern for relative wages accounts for inflation persistence as 
in Fuhrer and Moore.35 Wage bargaining accounts for persis-
tent unemployment as in Gertler and Trigari.36 These modifi-
cations have been relatively successful at explaining data from 
the 1980s and 1990s. The 2008 financial crisis presents a major 
new challenge.

Research programs are not refuted, as in Popper, nor are 
they dramatically overturned, as in Kuhn. They simply attract 
more new adherents than their competitors. In the language of 
Lakatos, research programs are progressive or degenerative.

In the normal course of events, a successful research 
program meets challenges to its hegemony by modifying 
hypotheses in its protective belt. A progressive research pro-
gram is one that, occasionally, makes a prediction confirmed 
by experiment or, in the case of macroeconomics, by history. 
A degenerative research program is one that struggles with 
continued refutations by modifying its protective belt con-
tinually in ever- more- inelegant ways.
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The New Keynesian research program, like the classical 
program before it, is degenerative. Like Ptolemaic astronomy, 
it explains new data by adding ever- increasing layers of com-
plexity. And like that theory, New Keynesian economics has 
not succeeded in making a single prediction that has been 
confirmed by fresh evidence that was unavailable when the 
theory was constructed.

Replacing New Keynesian Economics: The Way Ahead

There are those who claim we should return to Keynes’ The 
General Theory while rejecting the attempt to build microfoun-
dations. That is the message, for example, of post- Keynesians 
like Paul Davidson.37 Although there are attractive elements to 
that path, I do not believe we should abandon all of classical 
economics. There is much to like in the ideas of demand and 
supply, and several branches of economics have had notable 
successes by following the idea that actors are rational and 
goal oriented. Examples that come to mind are auction theory, 
which has been used extensively and successfully to sell the 
rights to the electromagnetic spectrum; and matching theory, 
which has been used to develop kidney exchanges.38

Keynes’ central ideas were that there are multiple equilib-
rium steady- state unemployment rates and the unemployment 
rate we observe is selected by beliefs. How can we recover 
these ideas without discarding 300  years of microeconomic 
principles? My research agenda maintains the notion of un-
employment as a steady- state equilibrium and it combines this 
idea with general equilibrium theory in a new way. The path 
of combining multiple equilibria with “animal spirits” can ex-
plain many of the puzzles thrown out by the Great Recession.

Unlike New Keynesian economists, I  do not assume that 
“frictions” prevent wages or prices from clearing markets. I do 
not deny wages and prices move slowly relative to quantities. 
But, that observation does not mean we must assume there are 
menu costs, contracting costs, or any other artificial barrier to 
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price adjustment. Sticky prices are simply part of a rational ex-
pectations equilibrium. Robert Lucas was exactly right when 
he argued markets are always in equilibrium. But, accepting 
that proposition does not require us to accept equilibrium is 
unique, nor must we accept equilibrium is optimal or unem-
ployment is voluntary.

My research program is both neoclassical and Keynesian. 
As with classical and New Keynesian economics, I construct 
models of rational actors who interact in markets. In contrast to 
classical and New Keynesian programs, my approach is built 
around two propositions absent from the hard core of both of 
these programs:  (1)  there is a continuum of possible equilib-
rium unemployment rates and (2) the unemployment rate that 
prevails is determined by the “animal spirits” of investors.

For a New Keynesian economist, it is hard to explain why 
wages and prices have been so sticky that employment still 
has not fully recovered more than eight years after the onset 
of the stock market crash. In the theory I construct, that is an 
expected outcome. High involuntary unemployment is an 
equilibrium state.

If Keynes were alive today, one thing is certain; he would 
not be a Keynesian in the sense in which that term is used 
today. Keynes was notorious for changing his views on a daily 
basis and was said to be capable of holding several conflicting 
opinions at the same time. Would he agree with everything 
I  have said in this chapter? Who knows? What is certain is 
that existing ideas have failed us. For me, that’s enough to try 
something new.
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WHY UNEMPLOYMENT 

PERSISTS

THE KEYNESIAN SEARCH  
MODEL EXPLAINED

The phrase “what goes up must come down” is a pretty 
good predictor of one of the more important consequences 
of the law of gravity. It is not a very helpful guide to poli-
cymakers interested in preventing the recurrence of major 
recessions. Although the unemployment rate does go up and 
down over the business cycle, it never returns to the same 
place. Policymakers work with a theory that says the econ-
omy always reverts to the natural rate of unemployment. 
But, after every recession, they revise their estimate of what 
that means.

The reason policymakers must revise their target con-
tinually is not because the natural rate of unemployment 
is moving; it is because there is no tendency for a market 
economy to return to its natural rate. Unemployment does 
revert to something, but that something is not the unem-
ployment rate that would be chosen by a benevolent, om-
niscient social planner. It is an arbitrary rate that depends 
on the animal spirits of market participants. This chapter 
explains that idea.
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Classical and New Keynesian Explanations for Unemployment

Classical economists argue that in a free market economy the 
unemployment rate would always be Pareto Optimal. The best 
thing that a policymaker can do is to design labor market insti-
tutions that are minimally invasive and then let the miracle of 
the free market do the rest. Unemployment rates in Greece and 
Spain have historically been much higher than the unemploy-
ment rate in the United States.1 Classical economists explain 
that fact by arguing these countries have poorly designed laws 
that impede labor mobility.

New Keynesians agree that Greece and Spain have poorly 
designed laws. For example, regulations in Spain for many 
years made it very hard for a firm to fire a worker. As a conse-
quence, firms were reluctant to hire workers in the first place, 
and unemployment was higher on average than it would 
otherwise have been. To cure that problem, New Keynesians 
and classical economists agree it is important to design labor 
market regulations correctly. This is called supply- side policy.

Although New Keynesians agree with classical econo-
mists that poorly designed supply- side policies may lead 
to high, inefficient unemployment, they disagree about the 
reasons why unemployment goes up and down over the 
business cycle. New Keynesians believe the observed un-
employment rate is almost never equal to the natural rate of 
unemployment because wage and price stickiness prevents 
the unemployment rate from adjusting to equal its social op-
timum. They advocate the use of countercyclical monetary 
and fiscal policies to counteract inefficient swings in the un-
employment rate throughout the business cycle. This is called 
demand- side policy.

In my view, classical and New Keynesian economists are 
right to think poorly designed supply- side policies will lead to 
excessive unemployment. Greece and Spain have higher un-
employment than the United States most of the time because 
the US labor market is more flexible than the Greek or Spanish 
labor markets. But, classical and New Keynesian explanations 
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for movements in the unemployment rate throughout the busi-
ness cycle are both wrong.

New Keynesian economists are right to argue that free mar-
kets do not deliver a socially optimal unemployment rate, but 
they are wrong to point to price and wage stickiness as the source 
of the problem. The classical economists are right to argue the 
unemployment rate is always in equilibrium, but they are wrong 
in their assumption that the quantity of labor demanded is 
always equal to the quantity of labor supplied. Classical and New 
Keynesian economists are using the wrong model.

Unemployment, Labor Market Flows, and Search Theory

With the rise of the RBC paradigm during the 1980s, the con-
cept of unemployment disappeared from much of modern 
mainstream macroeconomics. However, it did not disappear 
from economics entirely. During the 1970s, microeconomic 
theorists began to study the properties of markets in which 
the process of finding a trading partner is costly. This branch 
of microeconomics is called search theory. Search theory rec-
ognizes the labor market is a dynamic process. In any given 
week, some people lose jobs and others find jobs.

Everyone in the United States falls into one of two catego-
ries. They are either in or out of the labor force. At the current 
time, roughly 60% of the US population are either employed 
or looking for a job. These people are in the labor force. The re-
maining 40% are students, retirees, caregivers, or the indepen-
dently wealthy. These people are out of the labor force.

Those people in the labor force can be either employed or 
unemployed. In November 2015, 5% of the US labor force was 
unemployed and the remaining 95% was employed; but these 
were not the same people from one week to the next.

Every week some unemployed people find jobs and 
become employed. These people are called inflows to employ-
ment. Some employed people lose jobs and become unem-
ployed. These people are called outflows from employment.  
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If the inflows are greater than the outflows, the unemployment 
rate falls over time. If the outflows are greater than the inflows, 
the unemployment rate increases over time. When the inflows 
are equal to the outflows, the unemployment rate is constant. 
During the 1970s, economists developed a new approach— 
search theory— designed to understand these facts.2

The Classical Search Model

Search theory was developed by Peter Diamond, Dale 
Mortensen, and Christopher Pissarides (DMP). In 2010, they 
were awarded the Nobel Prize in economics for “their analy-
sis of markets with search frictions.”3 I  call the approach of 
Diamond, Mortensen, and Pissarides the classical search model 
to distinguish it from an alternative model that I developed in 
my own work. I call my approach the Keynesian search model.

In the classical search model, when a firm meets a worker, 
it bargains over the wage. The bargaining weight expresses 
the relative power of the worker in her negotiations with the 
firm. If, for example, the bargaining weight is equal to zero, the 
worker is paid just enough to induce her to accept the offer. That 
amount is called the worker’s reservation wage. If the bargaining 
weight is equal to one, the worker is paid just enough to make 
the firm indifferent between hiring her and walking away from 
the deal. That amount is called the worker’s marginal product. 
And if the worker’s bargaining weight is equal to one half, the 
firm and the worker split the difference.

The classical search model is consistent mathematically and 
has provided several generations of PhD students with elegant 
problems to solve. But it is not a good description of the data. 
When the bargaining weight of the worker is chosen appropri-
ately, the classical search model produces the same unemploy-
ment rate that would be chosen by a social planner.4 And in 
reasonable calibrations of the model, the unemployment rate 
converges back to this rate quickly. As I showed in Figure 3.3, 
this is not what happens in the real world.
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The Keynesian Search Model

In the Keynesian search model, I drop the bargaining assump-
tion. I assume instead that the firm employs as many people 
as it needs to meet the demand for its product. And to deter-
mine the demand for products, I assume households form self- 
fulfilling beliefs about the value of their wealth.5

Consider a firm in the restaurant business that has a job 
opening for a waiter. Initially, the restaurant owner might 
look on the Internet to see what other restaurants are paying 
for waiters; this might be $15 an hour. If the owner were to 
offer less than $15 an hour, no worker would apply for a job at 
that restaurant. If he were to offer more than $15 an hour, the 
restaurant would go out of business. That latter fact follows 
because I am able to show that, in Keynesian search equilib-
rium, every restaurant will be operating with a zero profit 
margin.

In this example, the restaurant owner decides how many 
waiters to hire based on the number of customers that fre-
quent the restaurant. If the restaurant is located in a busy 
downtown location, it may be full every night. If it is located 
in a sleepy college town, it may be half empty much of the time 
and only full on weekends. The restaurant in the downtown 
location will hire more waiters than the restaurant located in 
the college town.

Classical search theory assumes firms bargain with work-
ers over the wage. Keynesian search theory assumes firms 
hire as many workers as they need at market wages. Why 
should you prefer Keynesian search theory over classical 
search theory?

Superficially, the classical assumption that firms bargain 
with workers may seem like a better way to close a model. 
After all, many of us have experienced situations in which we 
are able to bargain with an employer over our wage. Although 
that is sometimes true, a worker’s bargaining strength is not 
independent of the demand for the firm’s product, as the clas-
sical search theorists assume.
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In the middle of a depression, a worker who demands 
a raise may soon find she is not bargaining from a position 
of strength. When aggregate demand is high, workers will 
demand a large share of revenues. When aggregate demand is 
low, workers may demand a large share of revenues but their 
demands are unlikely to be met. The bargaining weight of a 
worker is determined by the demand for the product of the 
firm that employs her, not the other way around.

The Beveridge Curve

Search theorists describe a labor market in which job search is 
costly and search costs may be borne either by the worker or 
by the firm. In a labor market in which unemployment is low, 
a larger share of the search costs is borne by firms. In a market 
in which unemployment is high, a larger share of the search 
costs is borne by workers. But what is the empirical evidence 
that supports these claims?

In 1958, Christopher Dow and Leslie Dicks- Mireaux pub-
lished an article in which they showed there is a downward- 
sloping relationship between vacancies and unemployment 
in UK data.6 This relationship is now known as the Beveridge 
curve, after UK politician William Beveridge, who was the ar-
chitect of the post- WWII welfare state in the United Kingdom. 
In Figure 6.1, I have graphed the Beveridge curve using US data 
from 2000 through 2013 from the Bureau of Labor Statistics. 
Using the Keynesian search model, I am able to interpret these 
data as evidence of what microeconomists call an isoquant.

An isoquant is a curve that traces all combinations of inputs 
that produce the same output. Traditionally, we use isoquants 
to explain the production of a physical commodity, such as 
corn. The same idea can be used to explain the production of 
filled jobs.

What is the process by which people find jobs? In search 
theory, finding a job is an activity that uses resources. Just as 
combining labor and capital produces corn, so does combining 
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the search time of an unemployed worker with the search 
time of a recruiting worker produce a filled job. The produc-
tion function that describes this process is called the search 
technology.

There Are Many Different Ways to Match People with Jobs

A field of corn may be harvested by 100 people with scythes 
or by one person with a combine harvester. These two possi-
bilities represent different points on the isoquant for the pro-
duction of one field of harvested corn. Similarly, 40,000 jobs 
per week can be filled by 800,000 people searching for 200,000 
vacancies or by 200,000 people searching for 800,000 vacan-
cies. These two possibilities represent different points on the 
isoquant for the production of 40,000 filled jobs. These two 
possibilities are represented in Figure 6.2, which interprets the 
Beveridge curve as an isoquant.7

If the labor force were equal to 10 million people, the first 
case would result in an unemployment rate of 8% and the 
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second in an unemployment rate of 2%. These are not the only 
two possibilities. There are many different ways of filling a 
given number of jobs, and each of them is associated with a 
different unemployment rate and a different point on the 
Beveridge curve.

The Natural Rate of Unemployment

Reducing the unemployment rate has both costs and benefits. 
And although there are many ways of filling a given number 
of jobs, the optimal unemployment rate is not equal to zero. 
Economists characterize the efficiency of markets by compar-
ing the market outcome with the problem that would be solved 
by a fictitious social planner who knows the technologies avail-
able to produce goods and the preferences of all the people in 
the economy. The social planner is asked to maximize the wel-
fare of a representative household by choosing the socially op-
timal unemployment rate. In this book, I refer to this socially 
optimal unemployment rate as the natural rate of unemployment.8
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In the Appendix at the end of this chapter, I have written 
a social planning problem in which there is both a search 
technology and a production technology. I  call the output 
produced corn and I ask the question: Which unemployment 
rate will maximize the steady- state production of corn? The 
answer is illustrated in Figure 6.3.

This figure plots weekly corn production on the vertical 
axis against the weekly employment rate on the horizontal 
axis.9 For values of the employment rate between 0% and 90%, 
higher employment leads to greater corn production; but, 
there comes a point when higher employment leads to lower 
corn production. For the parameter values I used to construct 
this graph, it is when 90% of the labor force has a job.

Initially, as we give more people jobs, we produce more corn, 
but it is not socially optimal for everyone to be employed all 
the time. People leave jobs to move across the country, to spend 
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time rearing children, or to try something new. Firms go out of 
business and their workers are fired. Because people are con-
stantly separating from employment, there will always be some 
unemployment. But how much unemployment is optimal?

The social planner could choose to make the unemployment 
rate arbitrarily small by finding jobs for newly unemployed 
workers very rapidly. But, to screen unemployed workers and 
allocate them to a job that fits their needs and makes best use 
of their skills, the social planner must devote resources to 
the screening process. Every worker allocated to recruiting is 
one less worker producing corn. The social planner will keep 
moving workers from production to recruiting up to the point 
when the production of corn is maximized. The unemployment 
rate when that occurs is called the natural rate of unemployment.

Why the Market Cannot Find the Natural Rate of Unemployment

The first welfare theorem of economics tells us the social op-
timum can be achieved anonymously by allocating goods 
through competitive markets, but is the first welfare theorem 
true in the real world? Given the very high unemployment rate 
that prevailed during the Great Depression, and more recently 
during the Great Recession, that seems unlikely. If I am right, 
and the market does not find the natural rate of unemploy-
ment, we must answer the question: Which of the assumptions 
of classical economics is wrong?

The New Keynesians provide the following answer. The 
unemployment rate is not always equal to the natural rate of 
unemployment because wages and prices are sticky. I  agree 
with the New Keynesians that the unemployment rate is not 
always equal to the natural rate of unemployment, but I dis-
agree with their diagnosis of the problem. It has nothing to do 
with wage and price stickiness.

I have a different answer. For markets to work well, prices 
must send the right signals to firms and workers. And there 
must be enough prices to guide them into allocating resources 
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correctly to different activities. In the case of the production of 
corn, the wage and the rental rate of capital adjust to send sig-
nals to owners of labor and capital. In the case of the produc-
tion of jobs, there are no prices to send signals to unemployed 
workers and corporate recruiters. Because some price signals 
are missing, the economy can get stuck in an inefficient equi-
librium with high involuntary unemployment. 10

Unemployment, the Belief Function, and Keynesian Search 
Theory

In a search model, the assumption that the quantity of labor 
demanded is equal to the quantity of labor supplied does not 
determine the unemployment rate uniquely. The classical 
search model introduces an equation, the wage- bargaining 
equation, to complete the model and determine the wage and 
the unemployment rate. The Keynesian search model intro-
duces a different equation: the belief function.

In the Keynesian search model, as in Keynes General Theory, 
employment is determined by aggregate demand for goods and 
services, and the belief function is an important component of 
this model. In a series of books and journal articles, I explained 
the Keynesian search model in more depth.11 Drawing on the 
empirical research of Milton Friedman, Albert Ando, and 
Franco Modigliani, I developed a new theory in which aggre-
gate demand depends on wealth. And because a person’s assets 
are worth what other people will pay for them, wealth depends 
on beliefs.12

The wealth of a community consists of its stock of houses, 
factories, and machines, and the skills of its people. A house, a 
factory, or a machine has value because it generates a stream of 
profits or rents in future periods. The skills of a nation’s people 
have value because they generate a stream of wage payments in 
future periods. Houses, factories, machines, and skills are all ex-
amples of assets, and the value of an asset depends on incomes 
and interest rates that people believe will occur in the future.
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Consider, for example, a simple model in which all wealth is 
capitalized in the stock market. In that model, market partici-
pants must decide how much they are willing to pay for shares 
in the companies that are traded on the stock market. I assume 
they make that decision by using a belief function. The belief 
function is a rule that predicts future stock market prices based 
on observations of current and past stock market prices, and on 
the confidence of households and firms. It is a new fundamental 
that determines wealth, and should be accorded the same meth-
odological status as technology shocks and preference shocks in 
conventional DSGE models. When people feel wealthier, they 
are wealthier. Confidence is a self- fulfilling prophecy.

The Keynesian search model, closed with the belief func-
tion, has a unique equilibrium unemployment rate. The belief 
function depends on present and past observables, and on 
a shock I  call “confidence,” that encompasses what Keynes 
called “animal spirits.” Keynesian search theory, closed with 
the belief function, provides a complete explanation of em-
ployment, prices, and GDP.13

Beliefs and Rational Expectations

Along with the rest of modern macroeconomics, the rational 
expectations assumption has gotten quite a bit of flak lately. I 
don’t think all of it is deserved. It is not the rational expecta-
tions assumption that is at fault— it is the rational expectations 
assumption in conjunction with the assumption of a unique 
equilibrium.

In the New Keynesian model, there is a single rational ex-
pectations equilibrium. In the Keynesian search model, there 
are many rational expectations equilibria. Not just one or two 
or three, but an infinite dimensional continuum of them. That 
is not a problem. It is an opportunity I exploit to model the idea 
that beliefs matter.

The belief function is an effective way of operationalizing 
the Keynesian assumption of animal spirits. It is a forecasting 
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rule that explains how people use current information to pre-
dict the future. That rule replaces the classical assumption that 
the quantity of labor demanded is always equal to the quantity 
of labor supplied.

You might think that adding a belief function to operation-
alize animal spirits allows me to dispense with the rational 
expectations assumption because the belief function could 
be arbitrary. Not so. Although we do not live in a stationary 
environment, our beliefs should be consistent with the outcomes 
we would observe in a stationary world. In such a world, beliefs 
should obey Abraham Lincoln’s dictum that “you can fool all 
of the people some of the time or some of the people all of the 
time, but you can’t fool all of the people all of the time.” In my 
view, that is the rational expectations assumption.14

Suppose you are building a rational expectations model 
with a unique equilibrium. In that model, you would not 
need to model a “belief function” independently. The people 
in your model would need to forecast the future somehow, 
and presumably they would use some kind of forecasting 
rule. But, you would not need to know the parameters of that 
rule. Whatever rule they use, it would have to be correct “on 
average.”

Stick with the unique rational expectations assumption 
and suppose the fundamentals change. Perhaps there is a new 
Fed chairperson or perhaps someone invents a new technol-
ogy. In a conventional DSGE model, the rule that people use to 
forecast the future would need to change. That is the point of 
Lucas’ celebrated critique of econometric policy evaluation.15 
The belief function in this world is explained by other features 
of the model; it is endogenous.

Now move to my parallel universe where there is a con-
tinuum of rational expectations equilibria. In my universe, 
the rule that people use to forecast the future is critical. It is 
the belief function that selects the equilibrium.16 If people 
believe there will be high unemployment, that belief will be 
self- fulfilling.
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In my world, ask what happens if the fundamentals change. 
Perhaps there is a new Fed chairperson or perhaps there is a 
new technology. In this world, the belief function selects a new 
equilibrium. Beliefs are fundamental!

Are beliefs really fundamental? I believe so. This is a not a 
radical idea; it is a radically new way of understanding an old 
idea. Central bankers have known for a long time that expecta-
tions of future inflation are highly persistent. That persistence 
is often cited as one of the strikes against either the rational 
expectations assumption or the equilibrium assumption. I be-
lieve both of those accusations are misplaced. Persistent ex-
pectations are a strike against rational expectations plus the 
uniqueness assumption. It is the uniqueness assumption that 
needs to go, not the rational expectations assumption, which 
simply reflects a fact that we have known for a long time: ex-
pectations are incredibly persistent. Welcome to my alternate 
reality!

Conclusion

In this chapter I described a new framework, Keynesian search 
theory, to explain why unemployment persists and why the 
market mechanism does not provide incentives for firms to 
hire unemployed people. Keynesian search theory provides 
a microfoundation to the aggregate supply curve in Keynes’ 
General Theory that is different from the New Keynesian expla-
nation of aggregate supply in a fundamental way.

According to New Keynesian economics, any deviation of un-
employment from its natural rate is temporary. We simply need 
to wait long enough and the magic of the invisible hand will 
do its job and restore full employment. According to Keynesian 
search theory, if we wait for the invisible hand to restore full 
employment we will be waiting until hell freezes over. High 
persistent unemployment is one of many long- run equilibria.

In his article “A Theoretical Framework for Monetary 
Analysis,” Milton Friedman claimed there is “no fundamental 
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flaw in the price system.”17 I believe he was wrong. The stag-
nation that occurred in the United States during the Great 
Depression, in Japan during the “lost decade” of the 1990s, and 
throughout the western world after the Great Recession, sup-
ports that claim.

High, persistent unemployment is not a temporary situa-
tion caused by sticky wages and prices. It is a permanent situa-
tion caused by incomplete labor markets. The research agenda 
implied by accepting this idea raises new questions, answers 
old ones, and provides new ways of thinking not only about 
economic theory, but also about policy options. Those are the 
topics I take up in the remaining chapters of this book.

Appendix 6: The Natural Rate of Unemployment

This appendix presents the algebra used to construct the natu-
ral rate of unemployment rate graphed in Figure 6.3, where Y 
is the production of corn, L is the employment rate, U is the 
unemployment rate, X refers to production workers, V refers 
to recruiting workers, m refers to new hires, and s is the 
separation rate.

The number of people in the labor force is normalized to 
one. There are L employed workers and U unemployed work-
ers. Every worker is either employed or unemployed:

 L U+ = 1. (6.1)

Every employed worker is assigned to one of two tasks: pro-
duction or recruiting. There are L employed workers, X pro-
duction workers, and V recruiting workers:

 L X V= + . (6.2)

Every production worker produces A units of corn:

 Y AX= . (6.3)
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A fraction of workers s separates from their jobs each period. 
These are the outflows from employment:

 Outflows sL = . (6.4)

A number of new workers m are hired each period by com-
bining V recruiting workers with U unemployed workers in a 
search technology. These are the inflows to employment:

 Inflows m V U= =
1
2

1
2 . (6.5)

Setting inflows equal to outflows and replacing U with 1 –  L 
from Eq. 6.1:

 sL V L= −
1
2

1
21( ) . (6.6)

Eq. 6.6 tells us that when inflows equal outflows,

 
V

sL
L

=
−

( )
.

2

1  (6.7)

Replacing this expression in Eq. 6.2 and rearranging to find 
an expression for X gives the following equation, which tells 
us how many workers will be producing corn in a steady- state 
equilibrium for any given employment rate L:

 X L
s L

L
= −

−






1
2

1
. (6.8)

Finally, using the production function for corn, Eq. 6.2, we 
find an expression for the amount of corn that can be produced 
as a function of total employment:

 Y AL
s L

L
= −

−






1
2

1
. (6.9)
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Because s is small, the second term in parentheses is small 
as long as L is not close to one. For most values of L, the first 
term dominates and the production function is increasing in 
employment. But, when L gets close to one, the second term in 
parentheses dominates and reducing the unemployment rate 
further is counterproductive. I used Eq. 6.9 to draw Figure 6.3.
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WALL STREET  

AND MAIN STREET

In 2013, the Nobel Prize Committee recognized Eugene Fama, 
Lars Hansen, and Robert Shiller for their work on financial 
markets. Eugene Fama taught us that asset prices are unpre-
dictable at short horizons. Lars Hansen gave us tools to study 
their statistical properties, and Robert Shiller taught us that 
classical economics cannot explain easily the volatility of asset 
prices.1 One of these economists, Eugene Fama, is the father 
of the efficient markets hypothesis, a theory that has had a huge 
impact on the behavior of financial institutions and on the way 
that we regulate financial markets.

The efficient markets hypothesis has two parts that are 
often confused.2 The first, informational efficiency, is the state-
ment that, without insider information, it is not possible to 
make excess profits by buying and selling stocks, bonds, or de-
rivatives. That idea is backed up by extensive research and is a 
pretty good characterization of the way the world works. The 
second, Pareto efficiency, asserts that financial markets allocate 
capital efficiently in the sense there is no intervention by gov-
ernment that could improve the welfare of one person without 
making someone else worse off. That idea is false. Although it 
is not easy to make money by trading in the financial markets, 
the financial markets do not allocate capital efficiently.

The argument for free trade in financial assets is the same 
as the argument for free trade in goods. If I have a good you 
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want, and you have a good I want, we will both be better off 
if we are able to exchange one good for the other. Economist 
Vilfredo Pareto formalized that argument in the nineteenth 
century with the first description of the first welfare theorem 
of economics— an idea we met in Chapter 1.

Trade in a modern market economy is more complicated 
than the simple exchange of goods between two people. Every 
human being on the planet is connected with every other 
human being by a network of production and exchange that 
extends from major metropolitan areas such as London, New 
York, and Tokyo to remote areas like the rain forest in Brazil 
or the Australian outback. And we are not just connected with 
human beings who are alive today. By buying and selling fi-
nancial assets, we are connected indirectly with human beings 
who are not yet born.

It is clear that free trade between two consenting adults is 
welfare improving. But the extension to real- world markets is 
not so clear. In 1983, two University of Pennsylvania econo-
mists, David Cass and Karl Shell, showed the first welfare 
theorem of economics does not apply to financial markets.3 
For those markets to work well, everybody who will be af-
fected by asset price fluctuations must be present to insure 
against them. Economists call that requirement complete par-
ticipation. Complete participation fails in financial markets 
because we cannot insure against events that occur before 
we are born.

Two Asset Pricing Puzzles

In both classical and New Keynesian economic models, aggre-
gate consumption, investment, and employment are chosen 
by a representative person who tries to make both herself and 
her descendants as happy as possible. To decide how much 
that person would choose to save and invest, economists write 
down a mathematical specification to describe how much she 
values the present over the future. In a simple specification 
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that works well for many purposes, economists assume that 
people value the discounted sum of a function of consump-
tion. That function is equal to a constant multiple of monthly 
consumption raised to a power.4 When a representative person 
behaves in this way I say she has conventional preferences.

The assumption of conventional preferences works well if we 
want to model how much we each choose to save as a fraction 
of our wealth. It does a very poor job of explaining financial 
data. There are two principal ways in which the assumption of 
conventional preferences fails to explain financial data. The first 
failure is called the excess volatility puzzle; the second failure is 
called the equity premium puzzle.

The excess volatility puzzle was identified by Robert Shiller, 
and by Stephen LeRoy and Robert Porter, who pointed out that 
asset prices are too volatile to be explained by conventional 
preferences. Asset price fluctuations are not, in themselves, 
hard to explain. Excessive movements in stock market prices, 
relative to earnings, are hard to explain.5

The equity premium puzzle was identified by Raj Mehra 
and Edward C. Prescott.6 They pointed out that if aggregate 
choices are made by a representative agent with conventional 
preferences, we would expect the average return to holding 
the stock market to be roughly the same as the average return 
to holding US Treasury debt. In a century of US data, the aver-
age return to holding the stock market has been 6% greater 
than the average return to holding US treasuries.

Explaining the Puzzles with Exotic Preferences  
and Rare Disasters

Macroeconomists and financial economists have followed two 
principal routes in their attempts to explain these two puzzles. 
Both routes maintain the representative agent assumption.

The first explanation of the two puzzles is what David 
Backus, Bryan Routledge, and Stanley Zin refer to as models of 
exotic preferences.7 In these models, the utility of consumption 
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during any given period is not well described by conventional 
preferences. Instead, people are much more averse to risk or 
they have more complicated ways of evaluating future utility.

The second explanation of the two puzzles was proposed by 
Thomas Rietz and Robert Barro.8 They argue the representa-
tive agent expects the economy will experience occasional rare 
disasters. To explain why a representative consumer is willing 
to hold bonds that pay a very low return, a disaster must be 
associated with a collapse in the value of the stock market at 
the same time that US Treasury bonds continue to pay out as 
promised. Obvious candidates are the Great Depression or the 
Great Recession, during which the US government remained 
solvent but many private institutions failed.

The most plausible explanations of the excess volatility 
puzzle and the equity premium puzzle combine these two fea-
tures. If the representative agent has exotic preferences, and if 
there are occasional rare disasters, modern finance theory can 
explain many of the features of asset prices we observe in data 
as the choices of a representative agent.

Complete and Incomplete Markets

The representative agent assumption is a powerful device 
used to great effect by macroeconomists since the inception 
of the RBC model during the 1980s. However, it carries with 
it an assumption that is often overlooked. If the same person 
makes all decisions, there is no need for options, derivatives, 
or equity markets because these markets simply define the 
price at which the representative agent is just willing to hold 
an asset that no one is willing to supply. Trade never occurs 
because there is no one to trade with.

To be fair to finance theory, the theories constructed to ex-
plain asset prices are more sophisticated than this. Much of the 
asset pricing theory developed during the past fifty years does 
not assume there is a representative agent. It assumes only that 
nobody can make profits by buying and selling assets unless 
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they are willing to accept additional risk. When people can 
trade assets contingent on any future event, we say there are 
complete markets. In economic models in which there are com-
plete markets, the first welfare theorem applies and there is no 
reason for government to regulate trade in the asset markets.

During the 1990s, the theoretical results of financial econ-
omists found their way onto Wall Street, and financial ser-
vices companies began to trade real- world securities based on 
the predictions of the complete markets model. Economists 
argued that free trade in the asset markets is necessarily a 
good thing, and that argument formed the rationale for the 
Gramm– Leach– Bliley Act, passed in 1999, that deregulated the 
financial markets and that, many believe, was responsible for 
the 2008 financial crisis.

There is a vast body of literature on what happens if we 
cannot trade assets indexed to every possible contingency that 
may occur. When this is the case, we say the financial markets 
are incomplete.9

Some economists have argued the financial markets are ob-
viously incomplete. Others claim the fact that there are some 
events against which we do not insure is unimportant quan-
titatively because rational human beings will agree to make 
all the contingent trades important to their welfare. Whatever 
your view on the plausibility of the assumption of complete 
markets, there is a second fundamental problem that would 
be present even if every living human being could trade assets 
contingent on all future events. We cannot trade in asset mar-
kets that open before we are born. When some people cannot 
trade in the asset markets, for whatever reason, we say that 
there is incomplete participation.

Incomplete Participation and Excess Volatility

After the Great Fire of London in 1666, Nicolas Barbon intro-
duced the first fire insurance scheme in 1680.10 This obvious 
improvement was widely adopted. However, fire insurance is 
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only possible if a homeowner buys the insurance before his 
house burns down in a fire.

Financial crises are like fires. If your first job occurs in 
a year following a financial crisis, you will not just suffer 
a temporary setback: you will enjoy lower earnings for the 
rest of your life than your brother or your sister who was 
lucky enough to be born in a boom.11 If each of us had the op-
portunity to trade in a financial market that opened before 
we were born, we would trade assets that would insure us 
against the possibility of being born into a state of poverty. 
Those trades would involve buying assets that pay off in 
recession states, and selling the market short in states of 
prosperity. And by engaging in those trades, market traders 
would eliminate inefficient movements in asset prices that 
lead to booms and busts.

In a 1983 article, Cass and Shell distinguished uncertainty 
that influences the economy in a fundamental way from un-
certainty that does not.12 I refer to those two types of uncer-
tainty as fundamental and nonfundamental shocks. Cass and 
Shell constructed an abstract theoretical model in which there 
is incomplete participation in asset markets, and they showed, 
in their model, that nonfundamental shocks can cause exces-
sive swings in asset prices.

An example of a fundamental shock in the real world is the 
discovery of a new oil reserve, or the election of a socialist or 
a conservative government. An example of a nonfundamental 
shock would be the opinion of an influential journalist that 
has no foundation in fact and is not informed by any real- 
world event.

The results of Cass and Shell provide an explanation for 
Shiller, and LeRoy and Porter’s findings of excess volatil-
ity. Asset prices are excessively volatile because they are in-
fluenced by nonfundamental shocks that cannot be insured 
away by the unborn. In Cass and Shell’s theory, these shocks 
are Pareto inefficient and government can and should try to 
prevent them.13
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Incomplete Participation Is Important in the Real World

It is one thing to show that, because of incomplete participa-
tion, nonfundamental shocks can matter in an abstract general 
equilibrium model. It is quite another to make the case that 
this is a quantitatively important problem in the real world. 
My work makes the case that incomplete participation does 
not just matter in theory; it also matters in practice.14

To evaluate the claim that nonfundamental uncertainty 
matters in the real world, we need a model that can be matched 
with data in which there are more than two periods and in 
which the parameters of the model are matched to realistic 
facts. It would not be very interesting if the only way to gener-
ate large, inefficient asset price fluctuations would require us 
to assume 50% of the population is born every week.

In my academic research, I  expanded the representative 
agent model to allow for people with finite lives that differ in 
their preference for current over future consumption.15 As in 
the real world, it is important that people use money as a unit 
of account. Using standard assumptions from general equilib-
rium theory, I have shown that stock prices go up and down 
because people believe they will, and that the magnitude of 
these fluctuations is large.

When the market crashes, the price level falls and the 
real value of both private and government debt goes up. 
American economist Irving Fisher, writing in the 1920s, 
called this process debt deflation.16 Debt deflation is not a 
problem for existing generations because they can offset its 
consequences by writing contracts with each other. But it is a 
problem for future generations. Our children and our grand-
children do not own government debt, but they are respon-
sible for its repayment.

Nonfundamental shocks to the asset markets reallocate 
wealth between generations, and the effects of this realloca-
tion are important quantitatively. Nonfundamental shocks do 
not just matter in theory; they also matter in the real world.
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Some Empirical Evidence That Markets Are Not Pareto Efficient

I have provided a purely theoretical reason to doubt the claim 
that free trade in financial markets improves the welfare of all. 
Is there any empirical evidence to help decide whether they 
are efficient in practice? I believe there is.

In Figure 7.1, I  plot Robert Shiller’s measure of the cycli-
cally adjusted price earnings ratio, the CAPE, beginning in 
January 1890 and ending in December 2014. This chart shows 
the CAPE has been as low as five in 1919 and as high as forty- 
four in 1998.17

It is one thing to point out the asset markets are volatile 
and quite another to attribute their movements to animal 
spirits. How do we know asset price movements are not just 
the rational response of market participants to their forecasts 
of future changes in fundamentals? Surely large price move-
ments should be expected in a healthy and growing economy. 
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figure 7.1 The Price- to- Earnings Ratio in the United States from 1890 to 2015. NBER, 
National Bureau of Economic Research.

Source: Shiller (2015) and NBER.
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High prices are a signal that a new innovation has occurred 
and we are due for a period of prosperity.

It is true that sometimes asset price movements are a signal 
to be welcomed. The railroad boom of the late nineteenth cen-
tury, electrification during the early twentieth century, and the 
growth of the Internet during the early years of the twenty- first 
century are all examples of innovations expected to cause a big 
increase in the value of the stock market. They would not be 
expected to cause a big swing in the CAPE. Large increases in 
asset values are caused by the expectation of large increases in 
earnings; yet, it is clear from the evidence I present in Figure 7.1 
that it is the price- to- earnings ratios that are volatile, not just 
asset prices themselves.

If asset price fluctuations were simply a matter of the gains 
and losses of big banks, then perhaps we should be uncon-
cerned. In good times, the owners of the banks would be richer 
than in bad times. What’s a $100 million loss to a billionaire? 
But financial fluctuations do not just affect the city of London 
and Wall Street; they affect all of us through feedback effects 
on the real economy.

Philip Oreopoulos, Till von Wachter, and Andrew Heisz 
have shown the lifetime earnings of school leavers whose first 
job occurs in a recession is 10% to 15% lower than the life-
time earnings of those who enter the labor market in a boom.18 
Fluctuations in financial wealth cause fluctuations in the life-
time prospects of young people because a financial crisis im-
pacts the unemployment rate and that impact has persistent 
effects that can last as long as fifteen years after the crisis is 
over.19

The Great Depression and the Great Recession: A Comparison

In The General Theory, Keynes argued economic cycles are caused 
by fluctuations in the confidence of investors. He called those 
fluctuations animal spirits and he developed a theory to explain 
why changes in confidence cause changes in unemployment.
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Keynes observed the 1929 stock market crash was followed 
by the Great Depression. Since Keynes wrote The General 
Theory, we have observed more than eighty years of data. 
Those data confirm that the fact the Depression was preceded 
by a market crash was not an unusual event. Persistent drops 
in stock market wealth are always followed by increases in 
the unemployment rate.

Figure 7.2 shows what happened to the real value of US assets 
during the Great Depression. The unmarked line, measured 
on the left scale, is the value of the stock market in real units; 
the line with boxes, measured on an inverted scale on the right 
axis, is the unemployment rate. The chart shows the crash in the 
value of financial assets preceded the increase in the unemploy-
ment rate. In my book Expectations, Employment and Prices, I pro-
vide a theory that interprets that connection as a causal link.20

Figure 7.3 shows the data on the real value of the stock 
market and the unemployment rate for 2002 through 2010. 
This chart shows that the 2008 financial crisis was remarkably 
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figure 7.2 Wealth and Unemployment in the United States during the Great Depression. 
NBER, National Bureau of Economic Research.
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similar to the Great Depression. Both were preceded by a dra-
matic drop in the value of paper assets. The Great Depression 
was triggered by the stock market crash of 1929. The Great 
Recession began with a decline in house prices in 2006; but, it 
did not turn into a full- scale rout until the stock market crash 
that followed the Lehman Brothers bankruptcy of September 
2008. In both cases, the transmission mechanism from wealth 
to the real economy was the same.21

As people lost confidence in the financial markets, they all 
tried to sell assets at the same time. This financial panic caused 
a loss in wealth that triggered a fall in consumption spending 
by households. Firms could no longer sell all they were produc-
ing and, in response, they cut prices and laid off workers. The 
newly unemployed workers cut spending further and the econ-
omy spiraled down to a new equilibrium at which the reduced 
earnings produced by each surviving firm were just sufficient 
to validate the lower value of assets that triggered the crash.
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figure 7.3 Wealth and Unemployment in the United States during the Great Recession. 
NBER, National Bureau of Economic Research.

Source: Bureau of Labor Statistics, US Department of Commerce, Standard and Poor’s, and 
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The Stock Market and Unemployment in Normal Times

I have shown that the Great Depression and the Great Recession 
were both preceded by a big drop in the value of stock market 
wealth. But perhaps that is an anomaly. Maybe, in normal 
times, there is no such connection. To investigate that possi-
bility, I looked at the connection between the real value of the 
stock market and unemployment three months later.22

In Figure 7.4, I plot the value of the S&P 500 measured as 
a ratio to the money wage, and the unemployment rate. The 
S&P 500 is marked with circles and is graphed on the left axis. 
The unemployment rate is measured by the solid line and is 
graphed on the right axis on an inverted scale.23 I showed in 
my published work that each of these variables is nonstation-
ary. They do not display any tendency to return to a single 
number after a shock. And although they each wander aim-
lessly up and down, they do not wander too far from each 
other. Variables that can wander like this are said to have a 
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unit root; variables that wander, but stick together, are said to 
be cointegrated.

What can we learn from the fact these variables are re-
lated to each other? To see if the connection between wealth 
and unemployment holds in normal times, I tried to explain 
changes in the unemployment rate and changes in the S&P 
500 by past values of changes in these variables and by the 
relationship that ties them together in the long run.24 I found 
something remarkable. The equation that links changes in 
the unemployment rate and changes in the stock market to 
their own past values has remained stable throughout the 
entire postwar period. That fact has important real-world 
consequences.

In Figure 7.5, I illustrate how we could have used what we 
knew about postwar movements in the stock market and the 
unemployment rate to guide us in what to expect during the 
Great Recession. The solid line is the unemployment rate; 
the lines with circles and crosses are two different forecasts 
of the unemployment rate. In both cases, those forecasts  
are made using information available up to and including 
the fourth quarter of 2008. And the forecasting equations are 
the same ones a policymaker would have estimated, using 
information available from the end of WWII up to and in-
cluding the third quarter of 1979, when Paul Volcker took 
over as chair of the Fed.

In Figure 7.5, the line with circles is a forecast of future un-
employment that uses only the history of the unemployment 
rate. The line with crosses also uses information from the 
stock market. This forecast is accurate five quarters ahead and 
it predicts the depth of the Great Recession by using informa-
tion from the stock market crash that occurred after the bank-
ruptcy of Lehman Brothers in September 2008. This figure 
shows there is substantial information in the stock market that 
helps to predict future recessions. The relationship between 
these two variables has remained structurally stable for sev-
enty years.
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Causation and Control

The fact that information from the financial markets helps to 
predict the unemployment rate does not necessarily imply that 
if we could control the asset markets through government 
intervention, we would be able to control the unemployment 
rate. That point is made clearly by Clive Granger, who distin-
guished between causation and control.25

According to Granger, variable X Granger-causes variable 
Y if there is information in the past values of X that helps to 
predict the future values of Y. That does mean that variable X 
causes variable Y in the same sense that a physicist means by 
that term. Both X and Y might be caused by a third variable 
the economist cannot observe.
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For example, suppose you turn on the television every day at 
6.30 p.m. to watch the weather report. You observe that when-
ever the weather forecaster predicts it will rain tomorrow, that 
forecast almost always turns out to be correct. A statistician 
would say the weather forecast Granger-causes the weather. 
That information is useful, because it enables you to dress ap-
propriately the next day. But, it is not much help if your goal is 
to control the rain. Causation is not the same as control.

Suppose, alternatively, you observe that when a careless 
person discards a cigarette butt in a dry forest, that event is 
often followed by a forest fire. In that case, there is a clear 
causal chain and it would seem reasonable to infer that, if you 
were to prevent people from smoking in forests in the middle 
of a drought, you would reduce the incidence of forest fires.

In my work, I show that the stock market Granger-causes 
the unemployment rate. That is not the same as saying that, by 
controlling the value of the stock market, government could 
prevent recessions. To make the case for control, one needs an 
economic model that provides a plausible mechanism to ex-
plain why there is a causal chain from changes in the stock 
market to changes in economic activity. Some economists, 
when observing that the stock market Granger-causes unem-
ployment, would argue that the stock market is like a weather 
forecaster. I disagree. The stock market is like a discarded cig-
arette butt in a forest. Animal spirits caused the stock market 
crash of 2008. And the stock market crash caused the Great 
Recession.

The Stock Market Crash Caused the Great Recession

Consider the following two explanations for the Great 
Recession. In the first explanation, market participants re-
ceived a signal in fall 2008 that a fundamental event was about 
to occur that would depress the value of stock market earn-
ings and increase the value of unemployment for an extended 
period of time. That news raised the likelihood of corporate 
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bankruptcies and increased the cost of credit for low- quality 
corporate borrowers. An example of such an event would be a 
court ruling that increased union bargaining power and was 
perceived to lead to significant future labor market disrup-
tions and loss of output. I call this the fundamental view of the 
market.26

In the second explanation, the Great Recession was trig-
gered by the collapse of a housing bubble. After the Great 
Depression, Congress introduced financial regulations that 
helped promote financial market stability for more than thirty 
years. During the 1990s, these regulations were relaxed and 
financial institutions began to promote low- cost mortgages 
to borrowers with limited credit. A rush of speculation in the 
housing market caused house prices to spiral upward in an 
unsustainable bubble. When house prices began to fall in 2006, 
the bubble burst and the fall in house prices caused a drop in 
the equity value of the banks that had promoted and packaged 
high- risk mortgages.

Although nothing fundamental had changed in the econ-
omy, the price of houses began to fall. That fall triggered a 
drop in the value of the paper wealth of financial institutions 
as market participants began, correctly, to believe a recession 
was on the horizon. Shares traded at much lower prices be-
cause the house price appreciation that had supported high 
share prices was no longer there. As the face value of paper 
assets dropped, households curtailed their spending, causing 
firms to lay off workers. The reduced level of economic activity 
resulted in a self- fulfilling drop in the value of earnings per 
share that validated the initial pessimistic belief. I call this the 
animal spirits view of the market.

According to the fundamental view of the market, an at-
tempt to restore confidence by US Treasury or central bank 
intervention will be self- defeating. If government buys shares 
or low- quality corporate bonds, paid for by borrowing, it will 
lose money in the long run because asset market interven-
tion cannot effectively counteract the fundamental cause of 
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the market crash. According to the animal spirits view of the 
market, restoration of confidence through asset market pur-
chases is an effective way to prevent a market crash from caus-
ing a recession. These two views cannot be distinguished ex 
ante, although they clearly have different policy implications.

Why should we prefer one explanation over the other? 
According to the fundamental view of the market, standing 
in 2008, investors must have anticipated rationally that a very 
bad event was about to happen that would depress the value 
of future earnings. The anticipated future collapse caused the 
stock market crash.

According to the animal spirits view of the market, the di-
rection of causality is different. A  loss of confidence in the 
value of paper assets, triggered by a speculative bubble in the 
housing market, caused a drop in household wealth. That fall 
in wealth caused households to consume less and firms to lay 
off workers, and the loss of confidence became self- fulfilling. 
It is because I cannot see a reasonable candidate for the future 
fall in fundamentals that I am not personally persuaded by 
the fundamental view.

Some have argued that the housing bubble was itself caused 
by bad economic policy. If the Federal Reserve had been more 
vigilant in preventing the growth of the subprime mort-
gage market, the housing bubble might never have occurred. 
Although that argument has merit, there is no reason why the 
crash in asset values that occurred in 2008, after the Lehman 
Brothers bankruptcy, should have caused a six-percentage-
point increase in the unemployment rate. If you are going 
upward in a balloon that is out of control, the solution is not 
to prick the balloon and release the gas. It is to install a release 
valve, let out the gas slowly, and engineer a smooth and gentle 
descent to earth. My thesis, in this book, is that government 
can install a release valve in the economy by buying and sell-
ing shares in the stock market, paid for by issuing short- term 
Treasury securities.
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The animal spirits view of the market provides a causal 
chain that connects movements in the stock market with sub-
sequent changes in the unemployment rate. If this theory is 
correct, and I personally find it persuasive, the stock market 
crash of 2008 caused the Great Recession.

Conclusion

In this chapter I provided a theory of financial crises. I call this 
the animal spirits view of the market.27 According to the animal 
spirits view of the market, most, if not all, of the persistent 
movements we see in price- to- earnings ratios are symptom-
atic of a fundamental flaw in financial markets. Free trade in 
financial assets does not lead to the efficient allocation of capi-
tal across time because unborn generations are unable to par-
ticipate in markets that open before they are born.

The animal spirits view of the market explains what caused 
the Great Recession. Like the Great Depression before it, the 
Great Recession was caused by a crash in the value of paper 
assets generated by self- fulfilling beliefs.

I provided evidence that changes in the stock market 
Granger-cause changes in the unemployment rate. A sus-
tained drop in the value of stock market wealth is followed, 
three months later, by an increase in the unemployment rate. 
Furthermore, the relationship between the stock market and 
the unemployment rate has been persistent and stable in sev-
enty years of data. If the real value of the stock market drops 
by 10%, and remains low for three months, the unemployment 
rate will increase by three percentage points above the rate 
that would otherwise have prevailed.

The animal spirits view of the market explains the link be-
tween the stock market and the unemployment rate in terms 
of a causal chain. The signature events that support this theory 
are the Great Depression and the Great Recession. In 1929, the 
stock market lost 80% of its value and the unemployment rate 
increased from 1% to 22% in the space of three years. In 2008 
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the stock market lost 50% of its value and the unemployment 
rate went from 4% to 10% in the space of two years. My re-
search documents that the connection between stock market 
wealth and the unemployment rate is not restricted to these 
two events. It is stable and persistent.

Paul Samuelson, writing in his Newsweek column in 1966, 
is famously quoted as saying that “the stock market predicted 
nine of the last five recessions.” That quote has stuck in the col-
lective memory of the economics profession, but it is mislead-
ing. Day- to- day movements of the stock market do not predict 
recessions, even if they are very large. Week- to- week move-
ments do not predict recessions. However, large movements of 
the stock market that persist for three months not only predict 
recessions, they cause them.
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8

THE NEW KEYNESIAN  

MODEL EXPLAINED

How does the economy work? What is the role of monetary 
policy? How are we to understand the impact of central banks 
on inflation and unemployment? These are fundamental ques-
tions that must be addressed if we are to have a hope of im-
proving the institutions that regulate our lives.

Economists use models to help answer these questions. A 
model is a system of equations that describes the relationships 
among variables such as inflation, unemployment, and the 
interest rate. Some of the models used by central bankers in-
volve hundreds of economic variables. But however complex 
they become, all these models are built around a core New 
Keynesian model that has only three equations. In this chapter, 
I describe how this model works and I explain how it is used 
by monetary policymakers to justify their decisions to raise or 
lower the interest rate.1

The Goals of Monetary Policy

Monetary policymakers are concerned primarily with keep-
ing inflation low and stable. As a secondary objective, some 
countries also direct their central banks to maintain a high 
and stable level of economic activity. The United Kingdom 
is a country where control of the inflation rate is the primary 
objective of policy, and maintaining full employment and 
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maximum growth of real GDP is a secondary objective. The 
Federal Reserve System has a dual mandate of price stability 
and maximum employment whereas the European Central 
Bank has a single objective: a low and stable inflation rate.

Economists measure economic activity in two different 
ways. First, they establish a benchmark that reflects what they 
think the economy could produce if there were no idle re-
sources. Using unemployment as a measure of economic activ-
ity, the benchmark is the natural rate of unemployment. Using 
real GDP as a measure of economic activity, the benchmark is 
potential GDP.2 Potential GDP is defined as the real value of 
the goods and services that could be produced if the economy 
was operating at full employment. The gap between realized 
GDP and potential GDP is called the output gap.

When unemployment is higher than its natural rate, the 
output gap is negative; when it is lower than its natural rate, 
the output gap is positive. The connection between the unem-
ployment rate and the output gap is called Okun’s Law, named 
after the American economist Arthur Okun, who first studied 
the connection between these concepts.3

Sometimes, New Keynesian economists use the output gap 
as a measure of economic activity; other times, they use the 
unemployment rate. I use both in this chapter.

The Methodology of DSGE Models

The equations of the New Keynesian model describe connections 
between the interest rate, the inflation rate, and the unemploy-
ment rate or the output gap. These equations are dynamic and 
stochastic, and each of them describes an equilibrium relationship 
in the sense of general equilibrium theory. It is an example of a 
dynamic stochastic general equilibrium model, or DSGE model.

The word dynamic means past values and beliefs about future 
values of economic variables influence their current values. The 
word stochastic means random shocks hit the economy in every 
period. The label general equilibrium refers to the fact that each 
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equation is derived from assumptions about the behavior of ra-
tional human beings interacting in markets.

The methodology of DSGE models has been attacked fol-
lowing the 2008 crisis, and some critics have claimed DSGE 
methodology was responsible for a policy failure that contrib-
uted to the crisis.4 That criticism is partly right. Economists 
failed to recognize that the economic stability which followed 
the adoption of inflation- targeting regimes during the 1990s 
was temporary, and widespread acceptance of the efficient 
markets hypothesis led to deregulation of the financial mar-
kets. This left the system vulnerable to financial instability. 
But, these were failings of the New Keynesian DSGE model. 
They were not grounds to give up on the entire DSGE agenda.

Not All DSGE Models Are Wrong

Reliance on the New Keynesian DSGE model by central bank-
ers was damaging because it gave policymakers a false sense 
of security. The New Keynesian model is an example of a self- 
stabilizing system. After a shock to one of its equations, the 
interest rate, the inflation rate, and the unemployment rate in 
the model return to their steady- state values. But as I showed 
in Chapter 3, the unemployment rate, in the US data, does not 
return to any fixed number.

The 2008 recession was larger than previous post- WWII 
recessions, but the response of the inflation rate and the un-
employment rate was, at least initially, similar qualitatively to 
previous episodes. The Fed responds to a typical recession by 
lowering the interest rate. From 1990 through 2007, that policy 
was effective and it helped to reduce the severity of recessions. 
But after every recession, the interest rate was lower than at 
the end of the previous recession. Inflation, the unemployment 
rate, and the interest rate all drifted down over this period.

The Great Recession was different from previous post- WWII 
recessions because the money interest rate reached zero and 
could not be lowered further. However, even in the absence of 
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the Fed lowering the interest rate, if the New Keynesian model 
is correct, wage and price declines should have restored full 
employment eventually. And, although that process may be 
slow, it is difficult or impossible to explain why it has taken 
eight years for the economy to recover to prerecession levels 
using the same New Keynesian model that was effective in un-
derstanding the Great Moderation.

…  But the New Keynesian DSGE Model Is Wrong

Some have rushed to defend New Keynesian economics by 
pointing out recessions are inherently unpredictable. That is 
true. But, as Nassim Taleb has pointed out, the market move-
ments that followed the Lehman Brothers crash in September 
2008 were, if conventional theory is to be believed, a seven- 
standard deviation event.5 According to conventional theories, 
this was about as likely to occur as the failure of tomorrow’s 
sunrise.

What can we learn from the failure of economic theory to 
predict the Great Recession? Should we give up on the New 
Keynesian model? In my view, the answer to that question is a 
resounding yes. But, that does not imply that we should give 
up on all DSGE models. Although the New Keynesian model 
is an example of a self- stabilizing system, not all DSGE models 
are self- stabilizing.

In Chapter 9, I combine the two market failures I described 
in Chapters 6 and 7 in an alternative DSGE model: the Farmer 
Monetary Model.6 In that model, because the labor market is 
incomplete, a high, inefficient unemployment rate can persist 
forever. And because participation in the financial markets is 
incomplete, the economy may be subject to large persistent 
swings in economic activity that have nothing to do with fun-
damentals. By putting these two ideas together, the Farmer 
Monetary Model provides an alternative narrative of the ex-
perience of inflation, interest rates, and the output gap during 
the post- WWII period.
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The Equations of the New Keynesian DSGE Model

The three equations of the New Keynesian model are the New 
Keynesian Investment Equals Savings (IS) Curve, the Taylor 
Rule, and the New Keynesian Phillips Curve. Each of these 
equations describes a relationship conjectured to hold among 
past values, current values, and expected future values of the 
interest rate, the inflation rate, and the output gap.

Economists distinguish the real interest rate from the money 
interest rate. The money interest rate is the rate you earn on a 
savings account denominated in dollars. The real interest rate 
adjusts this money rate for expected changes in the purchasing 
power of money.

The New Keynesian IS Curve

The first equation of the New Keynesian model is called 
the New Keynesian IS Curve, where IS stands for investment 
equals savings. It is a channel through which changes in the 
real interest rate cause changes in the desires of households 
and firms to increase or decrease their purchases of goods 
and services.

When households expect their income to be higher in the 
future, they try to spend some of that money today. If everyone 
tries to spend more at the same time, firms cannot produce 
enough goods immediately to satisfy the increased aggregate 
demand. To choke off part of that demand, the real interest rate 
increases.

An increase in the real interest rate has two effects. First, 
some households will choose to save more and spend less. 
Second, some previously viable investment projects will now 
seem too expensive, given the increased cost of funds. For both 
these reasons, if the real interest rate goes up, investment and 
consumption fall because future goods become more valuable 
relative to current goods.

Because the New Keynesian IS Curve describes how the 
quantities demanded of private agents respond to a change in 
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the interest rate, shocks to the curve are referred to as aggregate 
demand shocks. An example of an aggregate demand shock is 
an unanticipated change in the demand for investment goods 
caused by more or less pessimistic expectations on the part of 
entrepreneurs.

The Taylor Rule

The second equation of the New Keynesian model is called the 
Taylor Rule, named after American economist John Taylor. The 
Taylor Rule explains how the central bank sets the money inter-
est rate. A central bank that follows the Taylor Rule will raise 
the interest rate in response to higher inflation or an increase 
in the output gap. Taylor showed an equation of this form pro-
vides a good fit to the post- WWII US data.7

New Keynesian theory asserts that output fluctuations are 
caused by random shocks to aggregate demand and aggre-
gate supply. By studying the behavior of the New Keynesian 
economic model, New Keynesian economists have shown 
output— the interest rate and inflation— at least in their model, 
are all less volatile if the central bank follows the Taylor Rule 
with a sufficiently aggressive response to inflation. Viewed 
in this way, the Taylor Rule is a normative prescription that 
instructs the central bank policymaker on how to respond to 
shocks of both kinds.

The New Keynesian Phillips Curve

The third equation of the New Keynesian model is the New 
Keynesian Phillips Curve. This equation explains how current 
inflation responds to expected future inflation and the output 
gap. It is based on the assumption that firms try to maximize 
profits but they are unable to adjust their price in response to 
constantly changing conditions. Instead, they reset the price 
of the goods they produce on an infrequent basis in response 
to current and expected future marginal costs and marginal 
revenues.
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The concepts of marginal cost and marginal revenue are 
central to the economic theory of profit maximization by firms. 
Marginal cost is the cost of producing one more unit of output; 
marginal revenue is the revenue produced from selling that 
unit. In neoclassical theory, a firm will increase the number 
of units it produces until marginal revenue is equal to mar-
ginal cost. Marginal revenue decreases as the firm sells more 
because households will buy fewer units if their price goes up. 
Marginal cost increases as the firm produces more because the 
firm must compete with other firms for limited factors of pro-
duction to produce additional units.

In one common version of the New Keynesian theory, price 
adjustment is not instantaneous because firms must wait 
to change their price until they win a price- setting lottery— 
an event referred to as a “visit from the Calvo fairy.” It is so 
named after a paper by Guillermo Calvo, who first developed 
an ingenious way to build price stickiness into an otherwise 
classical model.8 The Calvo Fairy is a not a literal description 
of how firms operate in the real world. It is a metaphor that 
captures, in an elegant way, the fact that price changes do not 
occur instantaneously.

Because the New Keynesian Phillips Curve describes the 
price at which firms are willing to supply a given quantity of 
goods, shocks to the New Keynesian Phillips Curve are re-
ferred to as aggregate supply shocks. Positive aggregate supply 
shocks are passed on to consumers through higher prices. An 
example of a positive aggregate supply shock is an unantici-
pated increase in the price of oil caused by a change in the 
policy of the OPEC cartel.

The Invisible Man in the Chariot

To solve any DSGE model, the investigator must disentangle 
the linkages and write down a set of equations, one for each 
variable, that explains how it evolves in response to random 
shocks to the system and to past values of all the other variables 
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in the system. This set of equations is called the reduced form of 
the DSGE model.

The variables of the New Keynesian model are the output 
gap, inflation, and the interest rate, and, if policy is well de-
signed, these three variables will all display the same persis-
tence as that of the shocks that drive the model.9 In the US 
data, the output gap, inflation, and the interest rate are all 
highly persistent. It would be possible to explain why eco-
nomic variables are persistent by assuming the shocks that 
drive the economy are themselves persistent, but that is a not a 
very satisfactory theory. It would be a bit like building a theory 
of planetary motion by assuming that an invisible man in a 
chariot is pulling the Earth around the sun.

To avoid the tautological explanation that unemployment is 
persistent because shocks are persistent, the New Keynesians 
make additional assumptions about behavior. For example, 
they claim the interest rate is persistent because policymakers 
respond not just to inflation and the output gap, but also to 
the lagged interest rate. They say persistence in output growth 
arises because the representative agent forms habits that make 
it costly for him to adjust his consumption too quickly, and 
persistence in inflation arises because of a concern for relative 
wages.10

These modifications are plausible and they go some way to-
wards helping the model to explain endogenous persistence. But 
they do not go far enough. There is a more fundamental prob-
lem that cannot be fixed by adding any degree of persistence to 
a model that assumes the unemployment rate converges to its 
natural rate. There are components of the shocks to the output 
gap, inflation, and the interest rate that are permanent.

The Interest Rate, the Inflation Rate, and the Unemployment 
Rate in US Data

In a 2007 paper I  coauthored with Andreas Beyer of the 
European Central Bank, we studied the connection between 
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the interest rate, the inflation rate, and the unemployment rate 
in US data.11 Although our study used the unemployment rate, 
it is relevant to my previous discussion of the New Keynesian 
model because the output gap and the unemployment rate are 
connected by Okun’s Law.

In Figures 8.1 and 8.2, I updated the data from Beyer and 
Farmer.12 Figure 8.1 is a plot of inflation and the interest rate, 
and Figure 8.2 is a plot of the unemployment rate and the in-
terest rate. The inflation rate is the twelve- month percentage 
growth rate of the CPI; the interest rate is the average rate in 
the Federal Funds market.

I added two separate trend lines to each plot. The upward- 
sloping line is the trend in the Federal Funds rate for 1970 
through 1980. The downward- sloping line is the trend in the 
Federal Funds rate for 1983 through 2005. I  broke down the 
data in this way because there is clear evidence, both in the data 
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and in the historical record, that monetary policy operated dif-
ferently during these two subperiods.

It is apparent from these figures that the unemployment 
rate, the inflation rate, and the interest rate are all highly per-
sistent time series. Time series that are highly persistent can 
be analyzed using standard statistical methods as long as they 
show a tendency to return to a fixed number. If a series has this 
property, and if its variance is constant from one period to the 
next, we say that it is stationary. The interest rate, the inflation 
rate, and the unemployment rate do not obey this property.

Formal tests I conducted with Andreas Beyer confirm that 
unemployment, inflation, and the interest rate are not station-
ary variables.13 However, although unemployment, inflation, 
and the interest rate are all nonstationary individually, we can 
find weighted sums, called linear combinations, of these vari-
ables that are stationary.14 Series that display this property are 
said to be cointegrated, a term coined by economist and Nobel 
Laureate Clive Granger.15
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Nonstationary time series do not show any tendency to 
revert to a fixed reference point. The fact that the unemploy-
ment rate, the inflation rate, and the interest rate all display 
this property provides empirical support for my claim that 
the economy is not self- stabilizing. Although the unemploy-
ment rate, the inflation rate, and the unemployment rate do 
not revert to any fixed value, the fact that they are cointegrated 
means they cannot drift too far apart from each other.

The inflation rate, the unemployment rate, and the Federal 
Funds rate act like three drunks wandering down the street, 
tied together by a rope. By tugging on the rope, the Fed can 
nudge the inflation rate or the unemployment rate temporarily 
in one direction or another, but it cannot control both unem-
ployment and inflation permanently at the same time.

The Geometry of Monetary Economies: Balls or Cigars?

The reduced form of the New Keynesian model is a set of three 
equations (called difference equations) disturbed by random 
shocks.16 In Chapter  2, using a metaphor from Norwegian 
economist Ragnar Frisch, I described the economy as a rocking 
horse, hit repeatedly in an unpredictable manner by a child 
with a club. The New Keynesian model is a mathematical for-
malization of this metaphor.

The difference equations represent the mechanism of the 
rocker. The random shocks represent the child with the club. 
If the shocks could be turned off, the New Keynesian model 
predicts the inflation rate, the unemployment rate, and the in-
terest rate would converge back to a unique point; and they 
would stay there.

We cannot turn off the shocks, but we can ask: What prop-
erties should we look for if this model describes the data? The 
answer is that none of the variables should move too far from 
its rest point. Suppose we construct a three- dimensional graph 
on which we could plot the unemployment rate on the first 
axis, the inflation rate on the second axis, and the interest rate 
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on the third. Each month, we would observe a value for each of 
these variables and we would represent those values as a point 
in a three dimensional space.

As time progresses, we would add more and more points to 
our graph. Because the economy is hit by random shocks, these 
points will not all be at the same place. As long as the shocks 
are not too large, none of our three variables can wander too far 
from its steady- state value. The New Keynesian model predicts 
the points will cluster into a ball, centered on the steady state.

That is not what we see in data from the real world. Data 
from the US economy, when plotted on a three- dimensional 
graph, do not cluster around a point. Instead, they cluster 
around a line. The object you see if you plot these data is a 
long, fat cigar, not a tightly packed ball. Stationary data cannot 
wander too far from a point. Nonstationary cointegrated data 
cannot wander too far from a line.

Temporary Versus Permanent Shocks: The Unit  
Root of the Matter

What happens to GDP and unemployment after a shock? The 
answer to that question depends on whether the shock is tem-
porary or permanent. This issue is not just a statistical curios-
ity; it has important implications for economic policy. Shocks 
can have purely temporary effects, purely permanent effects, 
or a combination of both temporary and permanent effects. 
When economic data have a permanent component, however 
big, we say that it has a unit root.17

When we recognize that some shocks to the economy are 
permanent, we must take a stand on why they are permanent. 
The New Keynesians assume permanent shocks are caused by 
movements in the natural rate of unemployment. If that is the 
case, there is nothing we can or should do about them. The un-
employment rate remained elevated six years after the Great 
Recession was officially declared over because people were 
choosing voluntarily to consume more leisure.18
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I do not think that is an accurate description of reality. My 
alternative to the New Keynesian model is the Keynesian 
search model. That model explains permanent shocks to the 
unemployment rate as inefficient shifts from one unemploy-
ment equilibrium to another. If I am right, we can and should 
try to counteract permanent shocks to the unemployment rate 
by active intervention in which the central bank, acting as an 
agent for the treasury, buys or sells shares in the stock market 
to smooth out financial fluctuations.

Temporary Shocks

Figure 8.3 illustrates what happens to unemployment and GDP 
per person after a temporary shock that raises unemployment. 
The dashed line on the top panel of this figure represents the 
natural rate of unemployment. I assume the economy begins 
from a steady state, where unemployment is at its natural rate. 
The actual path of the unemployment rate is represented by 
the solid line coincident with the natural rate of unemploy-
ment before date 0.

At date 0, a shock to aggregate demand causes the unem-
ployment rate to increase above its natural rate. This shock 
might be, for example, a decrease in exports or a temporary 
reduction in government purchases. After the shock hits, un-
employment increases by more than the initial increase and 
it continues to rise for several periods. This increase would 
occur in a version of the New Keynesian model where there 
are endogenous propagation mechanisms— for example, habit 
formation in preferences and sticky inflation caused by wage 
contracts. After reaching a peak greater than the initial shock, 
unemployment begins to fall and, eventually, it returns to the 
natural rate of unemployment.

The lower panel of Figure 8.3 shows what happens to GDP 
per person during this episode. The upward- sloping dashed line 
is potential GDP per person. This grows at a constant rate dic-
tated by exogenous technological progress. The upward- sloping 
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solid curve is actual GDP per person. Initially, this is coincident 
with the trend growth path of the economy; but, when the shock 
hits the economy at date 0, the growth rate of GDP per person 
drops and continues to drop for a period that corresponds to the 
increase in unemployment from the upper panel of the figure. 
Eventually, when unemployment begins to decrease, the growth 
rate of GDP per person recovers and GDP per person returns to 
its trend growth path.

The important message to take from Figure 8.3 is that tempo-
rary shocks do not alter the natural rate of unemployment and 
they do not alter the growth path of potential output. According 
to the classical and New Keynesian models, all demand shocks 
are temporary shocks such as the one depicted in Figure 8.3.
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figure 8.3 The Effect of a Temporary Shock. GDP, gross domestic product.
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Permanent Shocks

Temporary shocks are not the only kinds of shocks that hit 
the economy. Some shocks are permanent. The upper panel of 
Figure 8.4 illustrates what happens to the unemployment rate 
in response to a permanent shock.

The two dashed lines on the upper panel of this figure repre-
sent the steady- state unemployment rates before and after the 
shock. At date 0, the shock causes an increase in the unemploy-
ment rate. This is described by the solid curve that increases 
to a peak and then converges back to a new level. Because the 
shock is permanent, unemployment does not converge back 
to the same place from which it started. Instead, it converges 
to a new steady state which may be higher or lower than the 
original unemployment rate.
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figure 8.4 The Effect of a Permanent Shock. GDP, gross domestic product.
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The lower panel of Figure 8.4 shows what happens to GDP 
per person during this episode. The two dashed upward- sloping 
lines represent the trend growth rate of GDP before and after the 
shock. The solid line is the realized value of GDP per person.

Before the shock hits, the economy is growing at a constant 
rate. At date 0, the economy is hit by a shock and the growth 
rate of GDP per person falls by an amount that depends on the 
value of the shock. The growth rate of GDP continues to de-
crease further for a period that corresponds to the time during 
which the unemployment rate is increasing. Eventually, the 
growth rate of GDP per person begins to increase, and the 
growth rate of GDP per person returns to the same value it 
had before the shock.

Unlike the temporary shock depicted in Figure 8.3, when a 
shock is permanent, GDP per person does not converge back to 
the same growth path from which it started. Instead, the new 
growth path may be higher or lower. By assumption, however, 
the new growth path has the same slope as the initial one. This 
assumption reflects the fact that the decade average growth 
rate of GDP per person has not shown any discernible trend in 
more than a century of US data.

What might cause a permanent shock to the unemployment 
rate? In the classical and New Keynesian models, a permanent 
shock must be caused by a shift in the natural rate of unem-
ployment. It is, by definition, a supply- side shock. This is not 
a good description of reality. In the Keynesian search model 
I described in Chapter 6, a permanent shock to the time path 
of GDP per person might also be caused by a shift from one 
equilibrium unemployment rate to a new higher equilibrium 
unemployment rate.

Data from the Great Recession Show Some Shocks  
Are Permanent

Which of these figures best describes the US economy? Before 
1982, most economists modeled the economy as a collection of 
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stationary variables. Stationarity means economic variables are 
random variables generated the same way at every point in time. 
Observing a value for the inflation rate in 2001 is just like observ-
ing a value for the inflation rate in 2002. In each case, we are 
drawing a ball from an urn. And it is the same urn in every case.

Some variables, such as the unemployment rate, were as-
sumed to be stationary around a constant number. Other 
variables, such as real GDP per person, were assumed to be 
stationary around a fixed time path. In both cases, the econo-
mist has a fixed rule for understanding how the mean and the 
variance of the economic variables she is observing should be 
changing over time. A  model in which all the variables are 
stationary is depicted by the scenario in Figure 8.3.

In 1982, Charles Nelson and Charles Plosser wrote an influen-
tial article in which they demonstrated GDP is not stationary.19 It 
is better described by a statistical model with a unit root. A vari-
able with a unit root shows no tendency to return to a fixed 
number or to a fixed time path. The responses of nonstationary 
variables to shocks are described by the scenario in Figure 8.4.

For much of the postwar period, shocks to the permanent 
component of GDP per person were relatively small and hard to 
discern with the naked eye. The Great Recession was different. 
Figure 8.5 plots quarterly real GDP per person in the United States 
for an eleven- year period that includes the Great Recession.20

Compare Figure 8.5 with Figure 8.3, which depicts the theo-
retical impact of a temporary shock to GDP, and with Figure 
8.4, which shows the theoretical effect of a permanent shock. It 
is clear from a comparison of these graphs that the data are de-
scribed better by a theory in which there is a permanent com-
ponent to the movements over time of GDP per person.

Conclusion

After a recession, real GDP per person shows no tendency to 
return to its previous growth path and the unemployment rate 
shows no tendency to return to a constant level.
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According to both the classical and New Keynesian models, 
permanent shocks to the unemployment rate  reflect perma-
nent shifts in the natural rate of unemployment. The natu-
ral rate of unemployment and the path of potential GDP are 
changing constantly as a consequence of shifts in the ability 
of the economy to use resources  efficiently. If this explanation 
is correct, there is nothing the policymaker can or should do 
about permanent shifts in the  unemployment rate.

The Keynesian search model has a different explana-
tion for these facts:  the permanent component of changes 
in the unemployment rate reflects a shift from one inef-
ficient Keynesian equilibrium to another. If this expla-
nation is correct, policymakers should do everything in 
their power to restore the economy to the socially optimal 
unemployment rate.

The New Keynesian model was developed to provide a 
working theory of how central bank actions affect the economy. 
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It has provided a guide to policymakers for the past thirty 
years, not because every central bank governor believes every 
detail of the model, but because it was the only game in town. 
The classical model developed by RBC economists does not 
provide a useful alternative because it has no money and be-
cause versions of the model that do add money have no role for 
active policy.

In Chapter  9, I  take the Keynesian search model I  devel-
oped in Chapter 6 and I add money. I  call the result of this 
marriage the Farmer Monetary Model. The Farmer Monetary 
Model provides an internally coherent explanation for the ef-
fects of monetary policy on inflation and unemployment, and 
can explain the Great Moderation and the Great Recession in 
a single step.

Appendix 8: The Equations of the New Keynesian Model

This appendix lays out the equations of the New Keynesian 
model and explains how to solve these equations for the re-
duced form. I have made the computer code available on my 
website (www.rogerfarmer.com).

The variables the New Keynesian model explains are 
the money interest rate, GDP per person, the inflation rate, 
and the expectations at date t of the inflation rate and GDP 
per person at date t + 1.  Table A8.1 defines symbols for 
each of these variables. For the exposition in this chapter, 
I  assume potential GDP is constant. The extension to the 
model in which GDP per person grows at a constant rate is 
straightforward.

The New Keynesian model is characterized by the eight pa-
rameters defined in Table A8.2. These parameters are assumed 
to be constant.

The model is driven by two fundamental shocks and it con-
tains two nonfundamental shocks that are solved for endog-
enously after imposing the rational expectations assumption. 
The shocks are defined in Table A8.3.
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Table A8.3 Fundamental and Nonfundamental Shocks

Shock Symbol Shock Name

ut
1
 The fundamental shock to aggregate demand at date t

ut
2
 The fundamental shock to aggregate supply at date t

wt
1
 The nonfundamental inflation forecast error

wt
2
 The nonfundamental GDP forecast error

Table A8.2 The Parameters of the New Keynesian Model

Parameter Symbol Parameter Name

ρ Discount rate of the representative agent

α Risk aversion coefficient of the representative agent
π  Inflation target
y  The log of potential GDP per person

λ Inflation coefficient of Taylor Rule

μ Output gap coefficient of Taylor Rule

κ Output gap coefficient of Phillips Curve

i  Interest rate target

Table A8.1 Variables of the New Keynesian Model

Variable Symbol Variable Name

it The money interest rate at date t

yt The log of GDP per person at date t

πt The percentage change in the consumer price index 
between dates t –  1 and t

Et[πt+1] The expectation at date t of the inflation rate between 
t and t + 1

Et[yt+1] The expectation at date t of log GDP per person  
at date t + 1
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Table A8.4 defines the equations of the model. The first three 
are symbolic representations of the New Keynesian– Investment 
Equals Savings Curve, the Taylor Rule, and the New Keynesian 
Phillips Curve, and the last two are definitions of the endog-
enous forecast errors.

By defining matrices A, B, C, Ψ, and Π, and vectors of vari-
ables X, U, and W, the model can be written more compactly as 
a vector- valued difference equation. These matrices and vari-
ables are defined as follows:

X y i E E y

U u u W w w

t t t t t t t t

T

t t t

T

t t

= [ ]
=   =
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, , ,

1 1

1 2 1 2
t  

T

Here, the superscript T is the transpose operator:
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1 0 0

1 0
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1 0 0 0 0
0 1 0 0 0

α α
λ µ

κ
ρ

Table A8.4 The Equations of the New Keynesian Model

Equation in Symbols Equation Name

y E y i E ut t t t t t t= − − −( ) ++ +[ ] [ ]1 1
1α π ρ  The NK- IS Curve

i i y yt t t= + − + −λ π π µ( ) ( ) The Taylor Rule

π
ρ

π κt t t t tE y y u=
+

+ − ++
1

1 1
2[ ] ( )
 The New Keynesian Phillips 

Curve

w Et t t t
1

1= − −π π[ ] Definition of the inflation 
forecast shock

w y E yt t t t
2

1= − − [ ] Definition of the GDP forecast 
shock
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Armed with these definitions, the New Keynesian model is 
expressed as

 AX BX U W Ct t t t= + + ∏ +−1 Ψ . (8.1)

This is the structural form of the model. To find the reduced 
form, we write Eq. 8.1 as

 X A X A U A W A Ct t t t= + + ∏ +−
−

− − −1
1

1 1 1B Ψ ,  (8.2)

and we seek a bounded solution to Eq. 8.2. There will be a 
unique bounded solution to this equation whenever two of 
the eigenvalues of A– 1B are outside the unit circle. If μ = 0, this 
occurs if λ > 1. When μ ≠ 0, the condition for uniqueness is a 
little more complicated.

When a unique solution exists it takes the form
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, (8.3)

where the reduced form parameters ci and δij are functions of 
the structural parameters defined in Table A8.2.
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THE FARMER MONETARY 

MODEL EXPLAINED

When the Fed raises the interest rate, the unemployment rate 
increases and, sometime later, the inflation rate falls. The causal 
mechanism from changes in the money interest rate to changes 
in inflation and the unemployment rate is called the monetary 
transmission mechanism. Monetary policymakers rely implicitly 
on a theory of the monetary transmission mechanism when 
they decide how to set the interest rate.

John Taylor, of the Taylor Rule, has argued that central 
banks should rely on an explicit formula that adjusts the inter-
est rate mechanically in response to inflation and the output 
gap. Ben Bernanke, former chair of the Federal Reserve, dis-
agrees.1 These are family squabbles over degree, not substance. 
Every decision made by central bank policymakers is based 
on a mental model that is more or less formal and more or 
less complete. Although they may disagree over details, Taylor 
and Bernanke are both following the same mental model: New 
Keynesian economics.

Monetary Fairy Tales

According to New Keynesian economics, an increase in the 
money supply lowers the money interest rate and causes output 
to increase above trend and unemployment to fall below its 
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natural rate. The immediate effect on the output gap and the 
unemployment rate occurs because frictions prevent wages 
and prices from adjusting quickly to their equilibrium levels.

After a period of time, when all wages and prices have had 
time to adjust, all changes in the money supply work their way 
into higher wages and prices, the output gap returns to zero, 
and unemployment returns to its natural rate. When a change 
in the stock of money in circulation does not influence eco-
nomic activity in the long run, we say money is neutral.

Monetary neutrality is a fairy tale that economists have 
been telling themselves since the late eighteenth century, when 
David Hume gave a beautiful rendition of it in his delightful 
essay “Of Money.”2 But like all good fairy tales, it is pure fic-
tion. Money is not neutral, even in the long run. Changes in 
the money interest rate have permanent effects on output and 
employment by shifting the economy from one long- run equi-
librium to another. This chapter formalizes that idea.

The Equations of the Farmer Monetary Model

I have been critical of the New Keynesian model, but it takes 
a model to beat a model. If we are to reject New Keynesian 
economics, what are we to put in its place? Here, I describe my 
alternative.

The theory I describe first appeared in a conference volume 
in honor of Edmund Phelps.3 To distinguish it from the work 
described in Chapter 6, in which I modeled unemployment in 
a model without money, I  refer to the theory I  explain here 
as the Farmer Monetary Model. In the Farmer Monetary Model, 
any unemployment rate can persist as a permanent, steady- 
state equilibrium and any steady- state inflation rate can coex-
ist with any steady- state unemployment rate.

When I worked on this topic initially, I referred to my work 
as the Old Keynesian model, but events overtook me. A number 
of blogs appeared in which other writers started using the 
term Old Keynesian model to refer to a version of the IS- LM 
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model of Alvin Hansen and Sir John Hicks.4 Roman Frydman, 
one of the editors of the volume in which my work appeared, 
encouraged me to use the term Farmer Monetary Model to dis-
tinguish it from both the New Keynesian and Old Keynesian 
alternatives.

The Farmer Monetary Model has three equations:  the 
Farmer Monetary IS Curve, the Taylor Rule, and the belief 
function. In the rest of this chapter, I  describe each of these 
equations and use them to explain features of the US data the 
New Keynesian model cannot.

The Farmer Monetary Model IS Curve

The first equation of the Farmer Monetary Model is the Farmer 
Monetary IS Curve. It is similar to the New Keynesian IS Curve 
but, in contrast to the New Keynesian IS Curve, the Farmer 
Monetary IS Curve provides an endogenous explanation of 
why shocks to aggregate demand are persistent.

In the simplest New Keynesian model, the interest rate, GDP, 
and inflation move around in response to shocks to aggregate 
demand and aggregate supply. In the New Keynesian model, 
these variables do not display persistence. If GDP is 20% above 
trend this quarter, the basic New Keynesian model predicts it 
will be back on trend next quarter. In the real world, that is not 
what happens. If GDP is 20% above trend this quarter, it will 
most likely remain above trend next quarter. GDP, the infla-
tion rate, and the interest rate on Treasury bills are all highly 
persistent.

The interest rate, adjusted for expected changes in the in-
flation rate, is called the real interest rate. The real interest 
rate can be measured in different ways. One measure is the 
inflation- adjusted interest rate on Treasury bills. That measure 
is computed by subtracting the expected inflation rate from 
the Treasury bill rate. For example, if Treasury bills are paying 
5% and you expect prices will increase, on average, by 3% this 
year, the annualized expected real interest rate on Treasury 
bills is 2%.
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We can compute the expected real interest rate for hold-
ing any asset. Just as there is an expected real interest rate for 
holding Treasury bills, so there is an expected real interest rate 
for holding five- year Treasury bonds and an expected real in-
terest rate for holding equities. These rates are different from 
the real Treasury bill rate because the price of Treasury bonds 
and the average price of stocks are expected to be different in 
a year’s time. The expected return you earn from holding an 
asset for one year is equal to the interest or dividend paid on 
the asset, plus the expected appreciation, or depreciation, in 
the asset’s price.

The expected real rate on Treasury bills, the expected real 
rate on Treasury bonds, and the expected real rate on the 
stock market are all persistent in the data. To match this fact, 
the New Keynesian model assumes the IS curve is subject to 
persistent random shocks to the rate at which the representa-
tive agent discounts the future. These persistent discount rate 
shocks play an important role in the New Keynesian explana-
tion for the Great Recession, but I have not yet seen a plausible 
and internally coherent economic explanation of where these 
shocks arise.

Persistent movements in the expected real interest rate 
in real- world data are reflected in persistent swings in con-
sumer debt, house prices, and stock market wealth. The 
repeated pattern of asset price booms, the buildup of con-
sumer debt, and the subsequent asset price crash is what 
Claudio Borio, of the Bank for International Settlements, 
calls the financial cycle. He refers to macroeconomic models 
without financial cycles as “Hamlet without the Prince of 
Denmark.”5 The New Keynesian model developed before 
the 2007 financial crisis cannot explain why some people 
borrow and other people lend because the representative 
agent is the only person in the model. It is a performance of 
Hamlet without the Prince.

Not everyone agrees with my assessment of the New 
Keynesian agenda. In a recent article, Marco Del Negro, Marc 
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Giannoni, and Frank Schorfheide claim to explain the Great 
Recession with a “standard DSGE model” that was “avail-
able prior to the recent crisis.”6 I  am skeptical of their claim 
because, in their model, the principal driver of financial cycles 
is a persistent, unexplained preference shock. I would prefer 
an explanation in which persistence is part of the propagation 
mechanism. That is what I provide in my work.

In the Farmer Monetary Model, shocks to the real inter-
est rate are persistent because people with different savings 
rates borrow and lend to each other, and because the identity 
of people trading in the asset markets changes as old people 
die and young people are born. An asset price bubble, like the 
one we saw in the 2000s, causes people to borrow and build 
up equity in houses or stocks. When the bubble bursts, the 
debt hangover takes borrowers many years to pay off.

In a recent popular book, Richard Koo developed a 
theory of “balance sheet recessions.”7 In his view, financial 
crises occur because some households and firms borrow 
too much and their net asset positions become unbalanced. 
Leverage in the expansion is excessive. My work explains 
why excess leverage occurs in a world of rational people. 
The people who participate in the markets are rational; the 
market equilibrium is not. According to my explanation, 
persistent asset price movements are Pareto inefficient be-
cause of incomplete participation in asset markets. Because 
equilibria are Pareto inefficient, an active macroprudential 
policy that stabilizes asset price movements will make ev-
erybody better off.8

The Taylor Rule

The second equation of the Farmer Monetary Model is the 
Taylor Rule, an explanation of central bank actions. According 
to the Taylor Rule, the central bank raises the interest rate in 
response to higher inflation and an increase in the output gap. 
This is the same equation that appears in the New Keynesian 
model described in Chapter 8.
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The Farmer Monetary Model Belief Function

The third equation of the Farmer Monetary Model is the belief 
function. This equation replaces the Phillips Curve of New 
Keynesian theory. It explains how people form beliefs about 
the future value of their wealth and how much they decide to 
spend on goods and services.

I dispensed with the New Keynesian Phillips Curve be-
cause I find the microfoundations of this equation to be weak 
and unconvincing, and because the relationship between in-
flation and unemployment in the data has shifted over time. 
I presented the case against the Phillips Curve in Chapter 3.

Although I have dispensed with the Phillips Curve, I  rec-
ognize the need to explain why changes in the interest rate 
precede changes in the unemployment rate. If the Fed were to 
raise the money interest rate on overnight loans, an increase in 
the unemployment rate would soon follow. The evidence from 
patterns of interest rates and unemployment in past data sup-
ports this conclusion overwhelmingly.

Correlation is not causation. New Keynesian economists 
believe an unanticipated increase in the money interest rate 
causes an increase in the unemployment rate. They cite the fact 
that nominal shocks have real effects, as evidence that prices 
are sticky, and they build price stickiness into their model by 
assuming some firms are not allowed to change their price in 
response to changes in aggregate demand.

I agree with the New Keynesians that an unanticipated in-
crease in the money interest rate will cause an increase in the 
unemployment rate, but the assertion that because changes in 
nominal variables have real effects, therefore prices must be 
sticky, is a non sequitur. It is true money prices and money 
wages do not move rapidly in the data, but prices and wages 
are not sticky because firms face costs of reprinting their price 
lists, as some New Keynesian economists assume. They are 
sticky because beliefs about nominal variables are persistent.

When we decide how much to save and how to allocate our 
savings across different assets, we must form a guess about the 
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resources that will be available to us in the future. The only re-
liable evidence we have to make such a guess is what has hap-
pened to us in the past. In principle, we could form detailed 
forecasts of the relative prices of all future goods. In practice, 
we use rules of thumb. To model this idea, I  assume house-
holds and firms form expectations of nominal income growth 
by guessing that next period’s nominal income growth will 
equal this period’s nominal income growth. I call this relation-
ship the belief function.9

Why this very simple functional form for beliefs? In a piece 
published in 2012, I  estimated the Farmer Monetary Model 
and I used a theory proposed by Milton Friedman in his work 
on the consumption function to explain beliefs.10 Friedman 
argued that people do what economists do; they predict the 
future using evidence from the past. He modeled that in an 
elegant way with a simple formula that he called “adaptive 
expectations.”

If expectations are adaptive, beliefs about future income 
growth are formed by combining past beliefs with observed 
realizations in a way that may be more or less responsive to 
current data. In my empirical work using US data, I modeled 
expectations using a simple version of Friedman’s adaptive 
expectations hypothesis.11 I  assumed people predict future 
nominal income growth by extrapolating from past nomi-
nal income growth and I  found that a model, closed with 
that assumption, outperforms a model closed with the New 
Keynesian Phillips Curve. I call my simple adaptive forecast 
rule the belief function.

The Belief Function as a New Economic Fundamental

It’s one thing to point out that nominal GDP growth is persis-
tent and quite another to elevate an equation linking future 
to current nominal GDP growth to the status of a new fun-
damental equation, but this is exactly what I  propose. In 
Chapter 6, I provided a Keynesian search model in which any  
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unemployment rate can persist as the steady- state equilibrium 
of an economy in which all the people who populate that econ-
omy are rational and everybody has rational expectations of 
future prices. In that Keynesian search model, there are multi-
ple stationary equilibrium unemployment rates. The existence 
of multiple rational expectations equilibria presents the theo-
rist with a dilemma: he has failed to close the model.

For that reason, some have criticized the multiple equi-
librium agenda. I  reject that criticism. What sets the Farmer 
Monetary Model apart from previous classical or New 
Keynesian models is that, in my work, beliefs are fundamental. 
Beliefs have the same methodological status as preferences or 
technology in more familiar DSGE models.12 And in a rational 
expectations model in which the belief function is fundamen-
tal, there is a unique equilibrium.

One might think that my insistence on modeling a belief 
function explicitly is irrelevant if I  also require that expecta-
tions are rational.13 In a model with a unique equilibrium, that 
argument would be correct; but, in a model with multiple sta-
tionary rational expectations equilibria, it is the belief func-
tion that selects which rational expectations equilibrium will 
prevail.

The Belief Function and Rational Expectations

During the 1960s, economists distinguished between the value 
of a future price and the expectation of what that price would 
be. For example, we might call the future price, P, and our 
belief about that price, PE. Because we have added a new dis-
tinct variable, we must add another equation. We must explain 
why households and firms believe that P will be equal, next 
period, to PE.

Initially, economists modeled expectations using adaptive 
expectations. When expectations are adaptive, households and 
firms adjust their expectation of the future price by combining 
their previous belief with new information.
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The adaptive expectations assumption was swept away 
when Robert Lucas showed how to introduce random elements 
into economic models in a way that is consistent with rational 
choice.14 He claimed prices are different from expected prices 
because all economic variables are random. We cannot know 
the future with certainty, but we can make educated guesses. 
And although we would not expect the realization of the price 
in every period is always equal to our best guess, that guess 
should not be biased systematically. According to the rational 
expectations hypothesis, we may not know the future price 
with certainty, but we do know the urn from which it is drawn.

The replacement of adaptive expectations with rational 
expectations was heralded as a triumph of economic science. 
Previous models of expectations had posited an ad hoc adap-
tive rule. Rational expectations replaced this ad hoc rule with 
a scientific theory of beliefs. Rational agents, acting in a sta-
tionary environment, would soon come to learn the truth. 
Whenever they see event X they should expect the price would 
be equal to a number P(X). And because X is a random vari-
able, so is P(X).

Slipped into the theory of rational expectations, unnoticed 
by all but a few, was the assumption that the rational expecta-
tions equilibrium is unique. That assumption is very far from 
being innocuous. Uniqueness of equilibrium is a very special 
property that does not hold in general, even in the canonical 
model of microeconomics developed by Kenneth Arrow and 
Gerard Debreu.15 But at least in the Arrow– Debreu model, 
there are only finitely many equilibria.

An economic model might predict that, if the Fed behaves 
in a certain way, the only equilibrium outcome would be an 
inflation rate of 3%. In that case, we would say that equilib-
rium is unique. It is more common for there to be multiple pos-
sible outcomes associated with a given policy. For example, if 
the Fed acts in a certain way, it might be that the inflation rate 
could be 3%, but it could also be 7%. In that case, we would say 
that there are two equilibria.
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The case of multiple equilibria is inconvenient, but it does 
not invalidate standard arguments economists use to predict 
the outcome of a change in policy. Whichever equilibrium pre-
vails in practice, a small change in economic policy should lead 
to a small change in the outcome. If the equilibrium inflation 
rate is 3%, then a policy tightening might cause it to increase 
to 3.1%. If it is 7%, the same policy tightening might cause it 
to increase to 7.1%. But, when one recognizes that people die 
and new people are born, and who can deny that fact, the situ-
ation becomes different.16 In these models (called overlapping 
generations models) there are often infinitely many equilibria. If 
an inflation rate of 3% in 2011 is an equilibrium, and an infla-
tion rate of 7%, in the same year, is also an equilibrium, then so 
is any inflation rate between 3% and 7%.

How should we deal with that inconvenient truth? We 
must ask:  How would a rational human being act if placed 
into an environment where, according to the economist, there 
are multiple possible ways in which it would be rational for 
him to act? And to answer that question, we need to return 
to the economics of the 1950s. Rational human beings do ex-
actly what economists would do when faced with a forecast-
ing problem; they extrapolate from what they have observed 
in the past.

More on Balls and Cigars

The Farmer Monetary Model, like the New Keynesian model, 
is a DSGE model and to find the predictions of the model, 
we must first find its reduced form. Like the New Keynesian 
model, the reduced form of the Farmer Monetary Model is a 
system of equations that describes how the current values of 
the interest rate, the inflation rate, and the output gap depend 
on their own past values and shocks to the equations of 
the model.

The reduced form of the New Keynesian model is a set of 
equations called a vector- autoregression. The word vector means 
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a list of variables. The word autoregression means these vari-
ables depend on their own past values. The nature of their de-
pendence on the past is uncovered by a statistical technique 
called regression analysis.

A vector- autoregression contains two parts that match 
Ragnar Frisch’s description of an impulse and a propagation 
mechanism that we met in Chapter 2. The impulse is captured 
by a set of random variables called shocks, which are assumed 
to hit the system during every period. These shocks are like 
Frisch’s child with the club. The propagation mechanism is 
captured by the coefficients of the equations that define the 
vector- autoregression. These are numbers that are assumed to 
be constant. They are the economic analog of the structure of 
Frisch’s rocking horse.

Suppose we were to shut down all the shocks in a DSGE 
model and ask:  How do the variables behave? In the New 
Keynesian model, the interest rate, the inflation rate, and the 
output gap would return relatively quickly to their steady- 
state values. At the steady state, the output gap is zero and the 
unemployment rate is constant and equal to its natural rate. 
These facts reflect the fact that the New Keynesian model in-
corporates the NRH. The other variables of the New Keynesian 
model would return to unique values defined by the structure 
of preferences and technology.17

What of the Farmer Monetary Model? Here, things are dif-
ferent. If we shut off the shocks and try to solve for the steady 
state, we are left with only two equations with which to explain 
three variables. The Taylor Rule and the Farmer Monetary IS 
Curve give us two steady- state equations in these variables, 
but the belief function does not deliver a third. This equation 
asserts that the current growth rate of nominal GDP is equal to 
the expected future growth rate of nominal GDP. In a station-
ary state, this could be true for any growth rate and for any in-
flation rate. The fact that we have two equations to determine 
three variables implies the model has a continuum of possible 
steady- state values.
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Economists have a name for dynamic models that do not 
converge to a steady state; they are called vector error cor-
rection models or VECMs. The time path of the variables of 
a VECM is well defined for any initial value, but the system 
does not converge to a unique point. Where it ends up de-
pends on where it started.18 When a VECM is hit by a sequence 
of shocks, the variables wander with no tendency to return to 
a point. But, their wanderings are not aimless; they can never 
wander too far from each other.

In Chapter  8, I  distinguished between data that cluster 
around a ball and data that cluster around a cigar. The data 
resemble a long fat cigar; they do not resemble a ball. That 
behavior is captured by a VECM and that is why the Farmer 
Monetary Model is a better fit to the facts than the New 
Keynesian model.

Explaining Data with the New Keynesian  
and Farmer Monetary Models

Economists predict the future path of the inflation rate and 
the output gap by simulating the future using a model esti-
mated from past data. The Fed uses the Federal Reserve Board, 
FRB/ US model, the Bank of England uses COMPASS, and the 
European Central Bank uses the New- Area- Wide Model. All 
these systems of equations have the New Keynesian model at 
their core. It is important, not only for the purpose of predic-
tion, but also as a guide to policymakers, that the model by 
which they are informed is the right one.

The New Keynesian and Farmer Monetary Models make 
very different predictions about the behavior of the inflation 
rate and the unemployment rate over the business cycle. To 
figure out which one is better, I compared both models with 
economic data and investigated their properties. I  showed 
that the Farmer Monetary Model, closed with a belief func-
tion, does a better job of explaining the data.19 Why might 
that be?
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A good explanation of the data requires a model in which 
there is not just one source of persistence; there must be two. In 
the Farmer Monetary Model, the real interest rate is persistent 
because people spend less when they are heavily in debt and 
it takes time for their debts to be repaid. The unemployment 
rate is persistent because there is no stabilizing force return-
ing unemployment to its natural rate. The Farmer Monetary 
Model provides a better description of the data than the New 
Keynesian model because the real interest rate and the unem-
ployment rate are both highly persistent and, in the US data, 
the unemployment rate is not just persistent, it is nonstationary.

I do not want to claim too much for the ability of data to dis-
tinguish one theory from another. A researcher who is wedded 
to the New Keynesian model could explain the data equally 
well by adapting the protective belt of his theory while main-
taining the key assumptions of the neoclassical synthesis and 
the NRH. For example, a New Keynesian could drop the as-
sumption that the natural rate of unemployment is constant 
and replace it with the assumption that the natural rate of 
unemployment is a random walk. That is the route taken by 
Robert J. Gordon in a recent paper that defends the ability of 
a backward- looking version of the Phillips Curve to explain 
the data.20 Although past data can be explained quite well by a 
model in which the natural rate of unemployment is a random 
walk, it is not, in my view, a plausible description of the slow 
recovery from the Great Recession.

The Farmer Monetary Model assumes the economy may drift 
arbitrarily far away from the natural rate of unemployment be-
cause of persistence in the way people form beliefs. The New 
Keynesian model can explain the same data only by assuming 
the natural rate of unemployment has changed. If one were 
to choose this route to rescue the New Keynesian model, one 
would be forced to conclude youth unemployment in Greece 
was still more than 50% in 2015 because the social planner 
chose to leave large numbers of young people unemployed.  
Temporary high deviations of unemployment from its natural 
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rate can be explained by sticky prices— persistent high devia-
tions cannot.

Two Important Differences between the New Keynesian  
and Farmer Monetary Models

The differences between the New Keynesian model and the 
Farmer Monetary Model are not just a difference of degree. 
They are differences of substance. There are two substantial 
differences, one of which is more significant than the other.

First, the Farmer Monetary Model contains an explanation 
for fluctuations in the real interest rate grounded in micro-
economic theory. I explain why this variable is persistent and 
I explain why movements in the real interest rate are Pareto 
inefficient and should be counteracted by active policy.

Second, the Farmer Monetary Model denies the NRH. It 
replaces the Phillips Curve with the assumption that beliefs 
about future expected nominal growth are equal to current 
realized nominal income growth. To make sense of the as-
sumption that beliefs are fundamental, I draw on the theory 
of multiple equilibrium unemployment rates I  explained in 
Chapter  6. In the Farmer Monetary Model, any quantity of 
goods demanded will be supplied and, as in Keynes’ General 
Theory, the unemployment rate adjusts to produce a sufficient 
quantity of goods to meet aggregate demand.

The first of these differences is not inconsistent with New 
Keynesian economics. A  committed New Keynesian could 
take the theory of incomplete participation in asset mar-
kets that I described in Chapter 1 and graft it onto the New 
Keynesian model, closed with a Phillips Curve. Seen in that 
light, my work on incomplete asset market participation is 
a complement to a large body of literature that studies asset 
market frictions. It provides a compelling reason to explain 
why the Fed should be concerned not just about the inflation 
rate, but also about asset prices.
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The second difference in my work, denial of the NRH, is 
fundamental. I claim there is a structural problem with New 
Keynesian theory. The economy is not self- correcting as the 
New Keynesian model implies. My reason for making this 
claim is that it is difficult, if not impossible, to find evidence 
for a stable Phillips Curve in data without resorting to the 
assumption that the natural rate of unemployment is itself 
moving in unpredictable ways over time. That may be a pal-
atable assumption during the period of the Great Moderation, 
when the US unemployment rate remained below 7.5%; 
however, it is much harder to square with episodes of long 
depressions.

Conclusion

The ebb and flow of the markets is like the ebb and flow of 
the tides. Tenth- century Norse ruler King Canute is reputed 
to have sat on the seashore and commanded Neptune to cease 
the movements of the waves. On discovering his folly, Canute 
proclaimed the power of kings to be worthless and he hung up 
his crown. Although I commend the good king for recogniz-
ing his impotence, it would be a mistake for central bankers 
to draw the same lesson from their failure to prevent the Great 
Recession.

The asset markets are volatile because most of the people 
who are affected by asset price fluctuations are unable to 
trade in the markets for a simple reason. The markets open 
before they are born. The fact that individuals cannot trade in 
markets would not matter if there were no operative transfer 
between current and future generations, but there is such a 
transfer. When the price level falls, the value of government 
debt increases. That debt is held by existing generations. It is 
repaid by our children and our grandchildren.

During the 2008 financial crisis, the Federal Reserve bought 
large quantities of long- dated and risky assets, and it is widely 
believed those purchases were instrumental in lessening the 
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severity of the recession. Before leaving office in 2014, the then- 
chair of the Fed, Ben Bernanke, was asked if he was confident 
in advance if this policy, dubbed quantitative easing or QE, 
would be effective. Mr. Bernanke replied: “The problem with 
QE is it works in practice, but it doesn’t work in theory.”

I explained in Chapter 7 why QE works in theory. The cen-
tral bank, acting in conjunction with the Treasury, can influ-
ence asset prices because they are able to make the trades that 
the unborn would make if they could participate in prenatal 
financial markets. In Chapter 11, I provide a detailed proposal 
for how to put that idea into practice.

Appendix 9A: A Parable of a Financial Crisis

This appendix uses the model I developed in this chapter to 
provide a parable of a financial crisis.

Real economies are populated by many different types of 
people. To move beyond the representative agent, but still main-
tain a tractable model, I suppose there are two types of people: 
patient and impatient.

People of both types are born and die but only those currently 
alive in a given year are able to participate in the asset markets. 
To make a rational choice about how much to borrow and how 
much to lend, patient and impatient people must form a guess 
about the income they will earn throughout the course of their 
lifetimes. That guess is summarized by what Friedman called 
permanent income.21 It is the discounted present value of future 
income. I assume both types have the same permanent income.

During every period, permanent income may go up by X 
dollars with probability p or it may go down by Y dollars with 
probability (1 –  p). I assume

 pX + p Y =1 0.−( )   

In words, everybody expects that next period’s permanent 
income will be the same as this period’s permanent income. 
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But people are not certain about the realization of their perma-
nent income. Things might get better or they might get worse.22

Because patient and impatient people will save a different 
amount of their permanent income, each group will benefit 
from trading with the other in the asset markets. What will 
those trades look like?

Because there are only two events in any given period, com-
plete insurance requires only two assets: equity and debt. The 
first is a claim to permanent income. I  call this claim equity. 
Equity pays an excess return of X in one state and Y in the 
other. The second is a promise to pay $1 next period for cer-
tain. I call this claim debt. Debt has a zero excess return in both 
states. Because they have different propensities to save out of 
permanent income, patient and impatient people will take dif-
ferent positions in these two assets.

There is a third player in the financial markets: government. 
Government is a net borrower but it does not hold equity. 
Government debt is, instead, backed by its ability to levy taxes 
on current and future generations.

Much of macroeconomics is based on the unrealistic as-
sumption that government debt does not represent net wealth 
to the economy. Government debt is not net wealth in models 
where there is a single representative agent because the value 
of debt is offset exactly by the net present value of tax obliga-
tions. If government borrows today and uses the proceeds of 
the loan to lower taxes, it must raise taxes at some date in the 
future to repay the loan. In the representative agent world, this 
action simply redistributes the timing of taxes.

The real world is not well described by a single representative 
agent. Not only do people differ in their impatience, as I assume 
in this parable, they are born and they die. Government debt is 
net wealth because, if government borrows and distributes the 
proceeds to those of us alive today, our children and our grand-
children will be saddled with higher taxes to repay the debt. 
That fact explains why a decrease in the dollar value of next 
period’s permanent income will have real consequences for the 
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people alive today. It represents a transfer of the tax burden of 
the debt from current to future generations. Irving Fisher called 
this transfer debt deflation.23

In my parable, I assume away all financial frictions. When 
a person is born, he may trade in a complete set of financial 
markets. He is completely insured over all possible future re-
alizations of shock to his permanent income. And, permanent 
income depends on the entire history of shocks. If a person is 
lucky enough to be born at a time when permanent income is 
high, he will enjoy a permanently high claim on the resources 
of the economy for the rest of his life. If he is born in a reces-
sion, he will be condemned to a lifetime of poverty.

Permanent income, in this parable, is synonymous with the 
stock market. I asserted the stock market goes up by X dollars 
with probability p and it goes down by Y dollars with prob-
ability 1 –  p. What enforces those movements?

Patient and impatient people read the financial press and 
they are aware a particular financial journalist, I call him Mr. 
W, is good at forecasting the economy. Mr. W writes only two 
types of articles:  optimistic pieces and pessimistic pieces. In 
the past, every time Mr. W has written an optimistic piece, the 
value of the stock market has increased by X dollars; every 
time he has written a pessimistic piece, it has fallen by Y dol-
lars. The people of this economy expect this track record to 
continue. Furthermore, everybody yet to be born will learn 
from their parents that they too should believe the writings 
of Mr. W.

Mr. W is an optimistic type of fellow who predicts the 
market will increase most of the time. When Mr. W’s articles 
are optimistic, I say the economy is in normal times.

In normal times, equity earns an excess return of X. The rela-
tive net wealth of borrowers, who invest their borrowing in the 
stock market, will increase at the expense of lenders. These are 
periods when we see bull markets, increasing GDP, and falling 
unemployment rates. Periods of booming asset markets and 
increasing nominal GDP are periods of falling unemployment 
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because central banks channel part of nominal GDP growth 
into an increase in real aggregate demand and part into persis-
tent increases in expected inflation.

But all good things come to an end. The excess returns 
earned by borrowers during the bull market will be followed 
eventually by a reversal of sentiment. Mr. W will, eventually, 
write a pessimistic piece and, when this happens, the stock 
market will drop by Y dollars. The fact that Mr. W is an opti-
mistic fellow means that p is close to one. Booms are persistent 
because market participants are optimistic about the economy 
most of the time. And because booms are persistent, the crash, 
when it occurs, will be large. Y is bigger than X by the amount 
p/ (1 –  p).

In this narrative, the crash is rational and anticipated by ev-
eryone in the markets— only its timing is uncertain. Borrowers 
earn an excess return of X when the economy was growing 
and they incur a loss of Y in a crash.

Why do we care about a market crash if there is a complete 
set of insurance markets?

A crash is bad for two reasons. First, new generations 
who are born in a recession are worse off because the pres-
ent value of their lifetime income is lower than if they had 
been born into a boom. Second, in the presence of incom-
plete labor markets, central banks are unable to stabilize real 
economic activity completely. When nominal income falls, 
part of that fall is translated into a reduction in the aggre-
gate demand for goods and services, and an increase in the 
unemployment rate.

Appendix 9B: The Equations of the Farmer Monetary Model

This appendix lays out the equations of the Farmer Monetary 
Model for comparison purposes with the New Keynesian 
model from Chapter 8.

The variables the Farmer Monetary Model explains are the 
money interest rate, GDP per person, the inflation rate, and the 
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expectations at date t of the growth rate of nominal GDP be-
tween periods t and t + 1. Table A9B.1 defines symbols for each 
of these variables. For the exposition in this appendix I assume 
the central bank targets a constant level of potential GDP per 
person.

The Farmer Monetary Model is characterized by the seven 
parameters defined in Table A9B.2. These parameters are as-
sumed to be constant.

The model is driven by two fundamental shocks and it con-
tains one nonfundamental shock solved for endogenously after 
imposing the rational expectations assumption. The shocks are 
defined in Table A9B.3.

Table A9B.1 Variables of the Farmer Monetary Model

Variable Symbol Variable Name

it The money interest rate at date t

yt The log of GDP per person at date t

πt The percentage change in the consumer price index 
between dates t –  1 and t

xt = πt + yt –  yt– 1 The growth rate of nominal GDP per person 
between dates t –  1 and t

Et[xt+1] The expectation of growth in nominal GDP per 
person from t to t + 1

Table A9B.2 Parameters of the Farmer Monetary Model

Parameter Symbol Parameter Name

ρ Discount rate of the representative agent

π− Inflation target
y  The log of central bank’s GDP target

λ Inflation coefficient of Taylor Rule

μ Output gap coefficient of Taylor Rule

η Persistence of real interest rate shocks

i  Interest rate target
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Table A9B.4 defines the equations of the model. The first 
three are symbolic representations of the Farmer Monetary 
Investment Equals Savings (FM- IS) Curve, the Taylor Rule, 
and the belief function; the fourth equation is the definition of 
the single endogenous forecast error; and the fifth equation is 
a definition of xt.

By defining matrices A, B, C, Ψ, and ΠΠ; and vectors of vari-
ables X, U, and W, the model can be written more compactly as 
a vector- valued difference equation. These matrices and vari-
able are defined as follows:

 X y i E xt t t t t t

T= [ ]+π , , , [ ]1  

 U u u W wt t t

T

t t=   =1 2, , . 

Table A9B.3 Fundamental and Nonfundamental Shocks

Shock Symbol Shock Name

ut
1
 The fundamental shock to aggregate demand at date t

ut
2
 The fundamental shock to beliefs at date t

wt The nonfundamental nominal GDP forecast error

Table A9B.4 Equations of the Farmer Monetary Model

Equation in Symbols Equation Name

i E x i E x ut t t t t t t= − −( ) + ++ − −[ ] [ ]1 1 1
1η ρ  The FM- IS Curve

i i y yt t t= + − + −λ π π µ( ) ( ) The Taylor Rule

E x x ut t t t[ ]+ = +1
2 The belief function

w y y E xt t t t t t= + − −− −π 1 1[ ] Definition of the nominal GDP 
forecast shock

x y yt t t t= + − −π 1
 The growth rate of nominal GDP 

per person between dates t –  1 
and t
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Here, the superscript T is the transpose operator. Using the 
definitions of xt and wt, we can rewrite the FM- IS Curve and 
the belief function as follows:

 i y E x i y u wt t t t t t t t t+ + − = + + + ++ − −ηπ η η η ρ η[ ]1 1 1
1

 (9.1)

 πt t t t ty E x y u+ − = −+ −( )1 1
2
 (9.2)
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Using these definitions, the Farmer Monetary Model is ex-
pressed in Eq. 9.3:

AX BX W Ct t t t= + + ∏ +−1 ΨU . (9.3)

This is the structural form of the model. To find the reduced 
form, we write Eq. 9.3 as

 X A BX A U A W A Ct t t t= + + ∏ +−
−

− − −1
1

1 1 1Ψ ,  (9.4)

and we seek a bounded solution. There will be a unique 
bounded solution to this equation whenever one of the 
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eigenvalues of A– 1B is outside the unit circle. The roots of this 
equation are 0, 1, η, and λ/ (λ –  μ). Because the first three roots 
are on or inside the unit circle, uniqueness requires that

 
λ

λ µ−
> 1. (9.5)

The unique equilibrium has a very different reduced form 
from the New Keynesian model. It is described by the equations
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Recall the reduced form of the New Keynesian model was 
the system of Eq. 8.3, which I reproduce here as Eq. 9.7:
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There are two important differences between these two re-
duced forms. The most important difference is that Et– 1(xt), 
which represents beliefs about the growth rate of nominal GDP 
per person, is a state variable. Beliefs are generated by a random 
walk, hit by the belief shock ut

2.
The second difference between these systems is the money 

interest rate is a state variable, which is persistent and mean 
reverting. Models in this class can be estimated using stan-
dard software packages such as DYNARE, using the method 
described in “Solving and Estimating Indeterminate DSGE 
Models”, (Farmer, et al. 2015).
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KEYNESIAN ECONOMICS 

WITHOUT THE CONSUMPTION 

FUNCTION

I began thinking about multiple equilibria as of a way of un-
derstanding Keynesian economics more than thirty- five years 
ago. My early work was part of an exciting new agenda that 
began during the 1980s at the University of Pennsylvania and at 
CEPREMAP and École Polytechnique in Paris.1 The important 
ideas that developed at that time were that multiple equilibria 
matter, and that animal spirits and self- fulfilling prophecies are 
important independent drivers of business cycles.

The early work on self- fulfilling prophecies, however, 
was affected by some of the same problems that beset New 
Keynesian economics. Researchers who worked on multiple 
equilibria, animal spirits, and self- fulfilling prophecies ad-
opted the assumption of Robert Lucas, that all markets are 
always in equilibrium all of the time. I made that same assump-
tion in some of my own work because I felt it was important 
to choose your battles. It was hard enough to persuade other 
economists that beliefs matter, without trying, simultane-
ously, to fight on a second front. With the benefit of hindsight, 
it was a mistake to accept Lucas’ argument for continuous  
labor market clearing.

I have always been uncomfortable with the idea that there is 
a unique steady- state unemployment rate,2 and in 2005 I began 
to think about how to combine the idea that animal spirits 
drive business cycles with models where there are multiple 
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steady- state unemployment rates.3 That research culminated in 
the ideas I described in Chapter 6, and it forms a dividing line 
between what I call first-  and second- generation models of en-
dogenous business cycles.4 The ideas I describe in this chapter 
were first developed in my 2008 paper “Aggregate Demand and 
Supply.”5

Knocking over the Rocking Horse

In first- generation endogenous business- cycle models, animal 
spirits are one of many impulses to the business cycle. Using 
Ragnar Frisch’s metaphor, animal spirits are one more distur-
bance that causes the child with the club to pound on the rock-
ing horse. In that regard, it is no different from labor stoppages, 
new inventions, hurricanes, or unanticipated monetary shocks. 
The rocking horse always returns to the same rest point. In 
second- generation endogenous business- cycle models, the 
animal spirits shock is so violent that it can knock over the 
horse.

When I began work on the connection between animal spir-
its and steady- state unemployment rates, I  thought I  would 
be creating a new foundation for Keynesian economics. An 
outcome of my research would be that a policy of large- scale 
fiscal expansion, of the kind advocated forcibly by some prom-
inent New Keynesian economists, would arise naturally in a 
Keynesian model with sound microfoundations. I  realized, 
after much hard thought, I was wrong. This chapter describes 
how I came to that conclusion.

I break my argument into two parts. First, I  deal with 
the theory of fiscal policy in the Keynesian model. How is it 
supposed to work? I  describe an important concept that has 
dominated the political debate for the past eight years:  the 
Keynesian theory of the multiplier. Second, I deal with em-
pirical evidence for and against the effectiveness of fiscal 
policy. This topic has generated more heat than light. Most of 
the arguments that fiscal policy is effective have more to do 
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with the political priors of the protagonists than with hard 
scientific evidence.

The Keynesian Cross and the Multiplier

Figure 10.1 goes by the name of the Keynesian cross. On the 
horizontal axis, I plotted income— the value of all wages, rents, 
and profits earned from producing goods and services in a 
given year. On the vertical axis, I  plotted expenditure— the 
value of all expenditures on goods and services produced in 
the economy in a given year. And because all the goods pro-
duced generate income for someone, income and expenditure 
are also equal to GDP.6 In Table 10.1 I express this idea as an 
equation called the circular flow of income.

Figure 10.1 contains two upward- sloping lines. The dash- dot 
line labeled X = Y, plots all points for which income is equal to 
expenditure. In Keynesian economics, this line is an aggregate 

Aggregate
Supply X = Y

Aggregate Demand
X = (A + I + G) + bY

Y = IncomeY*

A 
+ 

I +
 G

X 
= 
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e

Figure 10.1 The Keynesian Cross.

Table 10.1 The Circular Flow of Income

Income = Expenditure = GDP
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supply curve. It represents the assumption that whatever is de-
manded will be supplied. In Chapter 6, I provided a Keynesian 
search theory, based on the behavior of profit- maximizing firms, 
that explains the theoretical foundation for this assumption.

The solid line plots planned expenditure on the vertical axis 
against income on the horizontal axis. This is the Keynesian 
aggregate demand curve.7 As we move up the aggregate 
demand curve, every horizontal movement to the right, of $1 
in income, is met by a vertical increase of b dollars in planned 
expenditure. The increase in planned expenditure is less than 
the increase in income because consumers spend a fraction b 
of every additional dollar of income. The fraction b is called 
the marginal propensity to consume. A represents the part of con-
sumption independent of income, I is investment, G is govern-
ment purchases, X is planned expenditure, and Y is income.

If income is always equal to expenditure, what makes the 
intersection of the two lines special? The answer lies is in the 
distinction between expenditure and planned expenditure. 
Included in the definition of investment expenditure is the un-
planned accumulation of inventories. If Toyota builds 100,000 
cars in Kentucky, but only 60,000 are sold, the 40,000 unsold 
cars are counted as unplanned investment. The 60,000 sold 
cars are counted as durable consumption goods.

If investment is greater than planned investment, invento-
ries will fall, firms will hire more workers, and income will 
rise. If investment is less than planned investment, inventories 
will rise, firms will lay off workers, and income will fall. The 
intersection of aggregate demand and aggregate supply is the 
only point where income equals planned expenditure and it 
is the only point where firms have no incentive to change the 
number of people they employ.

There is no necessary reason why the point where the in-
tersection of the aggregate demand and aggregate supply 
curves should be associated with full employment, and most 
of the time it won’t be. If investors decide spontaneously to 
build fewer factories, the aggregate demand curve will shift 
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down and equilibrium income will fall. If investors decide 
spontaneously to build more factories, the aggregate demand 
curve will shift up and equilibrium income will rise. Because 
higher income means more people employed, an increase in 
investment, as a result of optimistic expectations, will cause a 
reduction in the unemployment rate.

If investment increases by $100,000, how much will equi-
librium income increase? Will it also increase by $100,000? Or 
will it increase by more? The answer is the amount of the in-
crease in income depends on the value of the multiplier. The 
multiplier is the percentage increase in equilibrium income for 
a given percentage increase in investment expenditure.

For example, if the multiplier is 2, every dollar of new invest-
ment will generate an increase of $2 of extra income. Higher 
investment expenditure will generate new jobs, and the newly 
employed people will buy goods and generate even more new 
jobs.8 The multiplier is the ratio of the final increase in income 
to the initial increase in investment.

The Multiplier and the Great Depression

Keynes used the theory of the multiplier to provide an ex-
planation of the Great Depression. Figure 10.2 is a graphical 
depiction of his explanation. The upward- sloping solid line 
represents aggregate demand in 1929 before the stock market 
crash. The upward- sloping dashed line represents aggregate 
demand in 1932, after the stock market crash. The dashed line 
is lower than the solid line because between 1929 and 1932, 
investment expenditure fell precipitously. How big were gov-
ernment purchases, investment, and GDP in the data?

Table 10.2 shows the magnitude of the crash between 1929 
and 1932. I am measuring GDP, investment, government pur-
chases, and consumption using the money wage as my unit of 
measurement, and I divided the entire series by the size of the 
labor force. When I measure variables this way, I say they are 
measured in wage units per person.9
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In 1929, GDP in wage units per person was equal to 1.5. In 
practical terms, this means the value of all the goods and ser-
vices produced in the United States in 1929 was 1.5 times the 
value of the labor used to produce it. The additional 0.5 wage 
units represent the contribution of land and capital to the pro-
duction of goods.

Between 1929 and 1932, investment expenditure fell from 
0.24 wage units to 0.02 wage units. That drop in investment 
is represented in Figure 10.2 by the downward shift in the 
aggregate demand curve. As the aggregate demand curve 
shifted downward, the intersection of aggregate demand and 
aggregate supply moved to the left. Table 10.2 shows GDP fell 
from 1.5 wage units in 1929 to 1.02 wage units in 1932. This is 

Aggregate
Supply X = Y

Aggregate
Demand
in 1929

Aggregate
Demand
in 1932

Investment
Falls from
0.24 to 0.02

Y = IncomeY1*Y2*
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Figure 10.2 Keynes’ Explanation for the Great Depression.

Table 10.2 Investment Spending in the Great Depression

Year GDP Investment Government 
Purchases

Consumption

1929 1.5 0.24 0.14 1.12

1932 1.02 0.02 0.15 0.85
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represented on Figure 10.2 by the shift from the point labeled 
Y1* to the point labeled Y2* where the star notation indicates 
that this is an equilibrium point.

Table 10.2 also shows the fall in GDP between 1929 and 
1932 was larger than the fall in investment. GDP fell by 0.48 
wage units, but investment fell by only 0.22 wage units. 
According to the Keynesian theory of the multiplier, this is 
because consumption depends on income. As investment fell, 
so consumption also fell. Every dollar of reduced consump-
tion expenditure led to an additional decrease in income of 
b dollars, where b is the marginal propensity to consume. In 
the data, b is equal to 0.54.

The Wartime Recovery from the Great Depression

Keynes did not just provide an explanation for the Great 
Depression. He provided a way for government to restore full 
employment. Government must replace the lost investment 
spending with government spending. Figure 10.3 shows how 
this is supposed to work. The dashed line in this figure is ag-
gregate demand in 1932 during the depth of the Depression. 
The upper solid line is the aggregate demand curve in 1945, 
after the increase in government purchases that financed 

Aggregate
Supply X = Y

Aggregate
Demand
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Demand
in 1932

Government
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Y = IncomeY3*Y2*
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Figure 10.3 Keynes’ Remedy for the Great Depression.
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WWII. Government purchases increased steadily during the 
1930s. But the increase was dwarfed by the size of government 
as the United States entered the war.

Table 10.3 shows that, in 1938, on the eve of the war, gov-
ernment purchases in wage units were equal to 0.2 and they 
increased to 0.64 wage unit in 1945. This increase in the size 
of government in the economy was massive and unprec-
edented. It represented an increase of 32% of GDP in just 
seven years.

Government purchases as a percentage of GDP went from 
16% in 1938 to 48% in 1945. This huge increase in the size of 
government heralded the end of the Great Depression.

Figure 10.4 plots real GDP and government purchases per 
person beginning in 1929 and ending in 1950. The solid line, 
measured on the right scale, is GDP and the dashed line, mea-
sured on the left scale, is government purchases. The gray 
shaded areas, and the vertical line in 1945, are recessions. This 
figure shows government purchases did not increase substan-
tially until the outbreak of WWII in Europe in 1939.

In 1935, Franklin Delano Roosevelt’s administration passed 
the Emergency Relief Appropriations Act in an attempt to 
create jobs. Figure 10.4 shows that this Act had little or no 
effect and, before 1940, there was no stimulus. Government 
purchases did increase during that period, but it was not until 
the United States ramped up expenditures to pay for WWII 
that the economy fully recovered from the Depression.

Was the increase in government expenditure a good thing? 
Is it a policy that we should make use of to combat recessions 

Table 10.3 Government Spending in WWII

Year GDP Investment Government 
Purchases

Consumption

1938 1.24 0.1 0.2 0.93

1945 1.53 0.07 0.64 0.82
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in normal times? I do not believe so. A massive fiscal expansion 
made a lot of sense in WWII when the United States was in-
volved in a major World War. It makes less sense in peacetime. 
The increase in the size of government in wartime was enough 
to restore full employment. But the spending that had been car-
ried out in 1929 by the private sector was carried out in 1945 by 
the government. The United States cured the unemployment 
problem by putting unemployed people into the US Army.

The Keynesian Consumption Function Is Not There in the Data

Natural scientists test their theories by experimenting. They 
hold all but one variable constant and then vary that one vari-
able to trace its effects. Economists cannot do this. As much as 
we would like to experiment with fiscal and monetary policy, 
to see what happens, there are very good reasons not to play 
games with people’s lives. This is why the evidence from big 
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events such as WWII, the Great Depression, and the Great 
Recession are so important. They are large natural experiments.

In Figure 10.5 I plotted consumption against GDP for 1929 
through 1939. This graph shows clearly that consumption 
moves with GDP, and the marginal propensity to consume, 
which is the slope of this graph, is approximately 0.54. This 
graph suggests the Keynesian theory of the multiplier is 
on track.

I have added a measure, called the R2 coefficient, to the graph. 
R2 is a number that measures how well a straight line explains 
the data. The value of R2 varies between zero if a theory has 
no explanatory power and one if the fit is perfect. For the data 
in Figure 10.5, the R2 value is 0.91, reflecting the fact that the 
model explains 91% of the data. The consumption function fits 
the data well during the Great Depression.
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What about the effect of government purchases during 
WWII? In Figure 10.6, I supplied additional data to Figure 10.5 
from WWII. What we should see, if Keynesian theory is correct, 
is that these additional data points lie around the same line 
I fitted to the data from the Great Depression. The huge move-
ments in government purchases during the war should cause 
independent movements in GDP. These independent move-
ments in GDP should cause consumption to vary in response.

The facts are very different. Figure 10.6 shows the con-
sumption function that had remained stable during the Great 
Depression falls apart when we add in data from WWII. An 
R2 value of 0.91 in Figure 10.5 turns into an R2 value of 0.07 in 
Figure 10.6, implying the consumption function explains only 
7% of the movements in the data.

Consumption Depends on Wealth, Not on Income

During the 1950s and 1960s, economists began to evaluate the 
ability of the consumption function to explain data. They used 
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two methods to estimate the marginal propensity to consume. 
One method used a cross- section of incomes at a point in time. 
The second method used data on aggregate consumption and 
aggregate income over a number of years. The outcome of that 
research was that consumption is explained better by wealth 
than by income.

The conclusion that consumption depends on wealth was 
arrived at independently by monetary economist Milton 
Friedman and Keynesian economists Franco Modigliani 
and Albert Ando.10 Friedman called his theory “permanent 
income,” and Ando and Modigliani referred to their work 
as “the life cycle hypothesis.” These were not people who 
agreed on much else. Friedman was a lifelong opponent of 
active intervention by government; Ando and Modigliani, in 
contrast, were champions of active government stabilization 
policy.

The permanent income hypothesis suggests a way of rec-
onciling the evidence from Figures 10.5 and 10.6. The drop in 
investment and the decrease in consumption that occurred 
during the Great Depression were both triggered by the stock 
market crash. In my view, consumption did not fall because it 
depends on income; it fell because consumption depends on 
wealth.

The Treasury View

During the 1920s, the staff of the UK Treasury argued that 
unemployment could not be cured by increased government 
expenditure.11 Winston Churchill, speaking to the House of 
Commons in 1929, put it this way:

The orthodox Treasury view … is that when the 
Government borrow [sic] in the money market it be-
comes a new competitor with industry and engrosses to 
itself resources which would otherwise have been em-
ployed by private enterprise, and in the process it raises 
the rent of money to all who have need of it.12
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In other words, increased government purchases crowds out 
private expenditure.

Some people might argue the Treasury view leaves no 
room for demand management to restore full employment.13 
This argument is false. The Treasury view asserts govern-
ment competes with private companies in the asset markets— 
a proposition that is undeniable. The questions we must ask 
are: How does increased government expenditure influence 
the aggregate demand for goods and services? And: Is crowd-
ing out important or is crowding out negligible?

Keynesians have long recognized that a given increase 
in government purchases will have a different effect on em-
ployment if it is financed by taxes rather than by borrowing. 
It also matters if government purchases are spent on invest-
ment goods or on consumption goods, and if the govern-
ment borrows by issuing three- month treasuries or by issuing 
twenty- year bonds.

If the government is competing with private households and 
firms for funds, we might expect any increase in government 
purchases to cause a reduction either in consumption or invest-
ment by the private sector. This suggests a test of the Treasury 
view against the Keynesian theory of the consumption function.

If we maintain the assumptions of the simplest Keynesian 
model, changes in investment and government purchases are 
caused by factors independent of those that cause changes in 
aggregate consumption. When investment falls, we would 
expect to see consumption decrease. This proposition is borne 
out by Figure 10.5. We should also see that, when government 
purchases increase, consumption increases. That proposition 
is false, as I showed in Figure 10.6.

The Treasury view provides a possible explanation of these 
facts. It asserts government competes with the private sector 
for funds, and that when government purchases increase, con-
sumption should fall. In the extreme case, when government 
purchases are close substitutes for private consumption, we 
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would expect to see a closer relationship between consump-
tion plus government purchases and GDP than between con-
sumption and GDP. Figure 10.7 shows this is exactly what we 
see in data from 1929 through 1950.

On the vertical axis of Figure 10.7, I plotted the sum of gov-
ernment purchases and consumption per person, both mea-
sured in wage units. On the horizontal axis, I plotted GDP. If 
we abstract from foreign trade, government purchases plus 
consumption plus investment are equal to GDP. This fact im-
plies the only reason the points on Figure 10.7 do not all lie 
along the diagonal is because of movements in investment 
we assume are exogenous. The figure shows that, as GDP 
increases by $1, consumption plus government purchases in-
crease by 76¢.
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Figure 10.7 Consumption and Government Spending, 1929 to 1950. GDP, gross domestic 
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Source: US Department of Commerce and author’s calculations.
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In Figure 10.7, I indicate the slope of the best line through these 
points. And although the fit of this equation is not perfect, it has 
an R2 value of 0.76, which is much higher than the private con-
sumption function for the same period plotted in Figure 10.6. 
The assumption that the sum of government purchases plus con-
sumption is related to income by a straight line explains 76% of 
the data between 1929 and 1950. The assumption that consump-
tion alone is related to income by a straight line explains only 7%.

Rationing in Wartime Does Not Invalidate My Argument

Paul Krugman has pointed out there was rationing during 
WWII.14 He implies we should ignore the evidence that con-
sumption and government expenditure moved in opposite di-
rections during this period because markets were hampered 
by rationing. I am skeptical of the claim we should discount 
evidence that does not accord with our prior beliefs, but I will 
give Krugman the benefit of the doubt and discard the war-
time years from the sample.

In Figure 10.8, I plotted the data from Figure 10.7, but I have 
eliminated the war years. On the vertical axis of this figure, 
I  plotted consumption plus government expenditure per 
person, measured in wage units; on the horizontal axis, I plot-
ted GDP. Recall we are assuming investment and government 
expenditure move independently. The hypothesis we are test-
ing is whether changes in either of these variables causes a 
movement in consumption.

My maintained assumption is changes in government pur-
chases cause changes in consumption purchases, not the other 
way around. If this argument is correct, the correct relation-
ship between consumption and GDP is represented by Figure 
10.5, not by Figure 10.8.

If consumption depends on income, but government pur-
chases do not, by adding government purchases to consump-
tion and plotting their sum against GDP, as I  have done in  
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Figure 10.8, I  have constructed a misspecified model. I have 
added an irrelevant random variable— government purchases— 
to the correct left- hand- side variable:  aggregate consumption. 
Statistical theory implies that the R2 value for this misspecified 
model should be less than for the correctly specified equation 
plotted in Figure 10.5.

The facts are different. By adding government purchases to 
consumption, the points lie closely around a straight line with 
a slope equal to 0.54. The R2 value of the fit of consumption plus 
government purchases against GDP is 0.98 as opposed to 0.91 
for the graph of consumption against GDP depicted in Figure 
10.5. We cannot explain these facts by arguing that WWII was 
special because of rationing. Instead, we must conclude the 
Treasury view beats the Keynesian multiplier hypothesis in a 
straight horse race.
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There Is Nothing Special about Zero Interest Rates

A claim that is often made by those who cling to the Hicks– 
Hansen view of Keynesian economics is that the multiplier is 
larger when the interest rate is equal to zero. This argument 
comes from their interpretation of Keynesian theory. The 
graphical analysis promoted by Alvin Hansen and John Hicks 
implies that a fiscal stimulus, caused by an increase in gov-
ernment expenditure, will be larger when the interest rate is 
being held at 0% by central bank policy, than when the central 
bank raises or lowers the interest rate in response to market 
conditions.

In normal times, higher government expenditure will lead 
to lower private expenditure because increased aggregate 
demand leads to higher expected inflation and the central 
bank responds by raising the interest rate. The reduction in 
private expecnditure, caused by an increase in the interest 
rate, is called crowding out. When the central bank pegs the in-
terest rate at zero, private expenditure is not crowded out by 
increased government expenditure because the central bank 
does not allow the interest rate to increase. That, at least, is the 
New Keynesian argument.

There are two problems with this argument. One is em-
pirical; the other is theoretical. The empirical case against the 
greater effectiveness of fiscal stimulus when the interest rate is 
fixed at zero is the evidence I presented in this chapter. From 
1935 to 1947, the Treasury- bill rate in the United States never 
went above 0.7%. The Great Depression and WWII were pe-
riods when, like today, the interest rate was stuck, effectively, 
at zero.15

The theoretical case against the effectiveness of fiscal stim-
ulus at the zero lower bound is that there is more than one 
interest rate and not all interest rates are at zero.16 There is an 
interest rate on overnight loans, an interest rate on thirty- year 
Treasury bonds, and an interest rate on loans of every matu-
rity in between. If the government borrows by issuing ten-  or 
twenty- year bonds, as some have advocated, it still has the 
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potential to crowd out corporate borrowers who are borrow-
ing long term to finance private investment projects. There is 
nothing special about zero interest rates.

The Politics of Multipliers

For the past seven years, I have been attending academic con-
ferences where economists have been grappling with the cur-
rent financial crisis: in Boston, Montreal, Amsterdam, London, 
Cleveland, Sydney, Toronto, and Atlanta. One question ad-
dressed at all these conferences is: How big is the multiplier? 
The answer: We don’t know for sure, but we have learned a 
few things. Here is what I  said about the views expressed 
at these conferences in a 2010 article for the Financial Times, 
Economists’ Forum:

Half of the papers [at these conferences] are about the 
quantitative effects of fiscal policy. If government spend-
ing goes up by $1, how much will income go up? The 
answer varies from zero to three depending on the as-
sumptions made by the economist to disentangle cause 
and effect. Administration economists claim that the 
multiplier is 1.5. Well, at least we got it right on average!

I couldn’t resist adding an “oldie but goldy” statistician joke:

Two statisticians go deer hunting. One fires off a shot 
and misses by ten feet to the left. The second fires off a 
shot and misses by ten feet to the right. They both shout 
out triumphantly, “We hit it!”

I went on to add the following:

Suppose that a government official is building a bridge 
and he needs to know the elasticity of steel because if he 
gets it wrong by 20% or more the bridge will fall down. 
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The official asks two engineers. One claims that it’s 20 
and the other says, no, it’s 40. No problem says the of-
ficial, I’ll take the average. Don’t laugh. That’s how we’re 
running fiscal policy.17

There is no consensus on the size of the multiplier because 
everything in economics is changing at the same time.

Consider, as an example, the case of Greece. The Greek 
economy has suffered a much deeper recession than any other 
country in the European Union. The Greek government has 
also raised taxes and reduced expenditure more than any other 
European country— a policy referred to as fiscal austerity. Can we 
infer the policy of austerity caused the deep recession? Or was it 
caused by some other factor that also forced the Greek govern-
ment to raise taxes? If we observe that two variables X and Y are 
correlated, we cannot infer that X caused Y. Disentangling the 
causal links is called the identification problem.

Identification is at the heart of disagreements between 
economists about the size of the multiplier. And those dis-
agreements are very real. Here is a direct quote from Harvard 
economist N. Gregory Mankiw:

In a TV interview last month, Vice President Joe Biden 
said the following:

“Every economist, as I’ve said, from conservative to 
liberal, acknowledges that direct government spending 
on a direct program now is the best way to infuse eco-
nomic growth and create jobs.”18

Back to Mankiw:

That statement is clearly false. As I  have documented 
on this blog in recent weeks, skeptics about a spending 
stimulus include quite a few well- known economists, 
such as (in alphabetical order) Alberto Alesina, Robert 
Barro, Gary Becker, John Cochrane, Eugene Fama, Robert 
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Lucas, Greg Mankiw, Kevin Murphy, Thomas Sargent, 
Harald Uhlig, and Luigi Zingales— and I am sure there 
are many others as well.

You can include me on that list. Mankiw goes on to say the 
following:

Regardless of whether one agrees with them on the 
merits of the case, it is hard to dispute that this list is 
pretty impressive, as judged by the standard objective 
criteria by which economists evaluate one another. If any 
university managed to hire all of them, it would immedi-
ately have a top- ranked economics department.

Quite. The divisions among economists on this issue are 
not divisions between Keynesian and classical economists. 
Greg Mankiw coauthored a volume of readings that kicked off 
the New Keynesian agenda.19 And although many of the other 
economists on this list are identified with classical economics, 
this does not invalidate their ability to make informed judg-
ments about the evidence.

The Economics of Multipliers

Economists disagree about the size of fiscal multipliers be-
cause the evidence is inconclusive. There are two main ap-
proaches to identify fiscal multipliers. One approach goes by 
the imposing name of structural vector autoregressions (SVARs). 
The SVAR approach starts from a theoretical model. The model 
imposes a causal structure on the contemporaneous linkages 
between changes in government purchases and changes in 
GDP. Using the theoretical model to identify the shocks, the 
economist measures the size of the change in GDP for a given 
change in government purchases. Olivier Blanchard, former 
research director of the IMF, is a leading proponent of this 
approach.20
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A drawback of the SVAR approach is that, if the model is 
wrong, so is the inference about the size of the multiplier. 
One promising alternative was suggested by Christina and 
David Romer.21 They suggest sifting through historical docu-
ments and drawing inferences from those documents about 
the reasons for a change in government purchases or taxes. 
An important conclusion that has arisen from their work is 
that the multiplier associated with a cut in taxes is large and 
significant. In contrast, Valerie Ramey has shown, also using a 
narrative approach to identify shocks, that fiscal expenditure 
multipliers are less than one. In other words, when the govern-
ment spends more, the private sector spends less.22

The Romer and Romer finding that tax multipliers are large 
is notable because it contradicts the simple Keynesian model. 
According to the Keynesian cross analysis illustrated in Figure 
10.2, government will have a larger impact on employment if 
it spends money directly than if it gives money to households 
and allows them to spend it. The reason, in Keynesian theory, 
is the household will save part of the transfer it receives, but 
the government will spend all of a given fiscal stimulus di-
rectly on goods and services.23

Why are tax multipliers large but spending multipliers 
small? A  classical economist might argue the reason is that 
taxes distort incentives. Economists’ models contain lump- 
sum taxes in which a flat sum is levied on every person in-
dependent of their income. In practice, taxes are levied as a 
fraction of income with a fraction that is greater the more you 
earn. When the tax rate is high, a person is less likely to work 
because a fraction of her earnings is taken by government. An 
argument of this kind is called a supply- side argument because 
it implies taxes reduce the supply of labor.

I am personally skeptical of the supply- side argument. If 
supply- side effects were at play, we would expect to see a big 
increase in the labor force participation rate in response to a 
reduction in the income tax rate, as workers choose to supply 
more labor in response to an increase in their after- tax wage. 
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But, as I showed in Chapter 4, the labor force participation rate 
is governed by demographics and it does not increase much, 
if at all, during booms. A more compelling argument, in my 
view, is that a reduction in the tax rate will increase consump-
tion and cause firms to employ more workers because it raises 
the value of after- tax wealth.

The evidence of Romer and Romer and Valerie Ramey and 
her coauthors is consistent with the findings I reported from 
WWII. And all the evidence is consistent with the view that 
employment fluctuations are caused by movements in aggre-
gate demand, as long as we recognize and accept that con-
sumption is a function of wealth, not of income.

The Economics of Austerity

Following the Great Recession of 2008, journalists, academic 
economists, and bloggers have been engaged in a heated 
debate about the economics and politics of fiscal policy. The 
question at the heart of this debate is: Should governments be 
concerned about the ratio of government debt to GDP?

In a 2012 article I  coauthored with Dmitry Plotnikov, we 
asked: Does fiscal policy matter?24 As with many questions in 
economics, the answer is: It depends.

A recession is a period when GDP per person falls below 
trend. Because government debt is repaid over a period of 
decades, it does not fall during recessions. This causes a 
problem for national treasuries similar to the problem you 
would face if you lost your job at a time when your credit 
card was maxed out and you had just taken out a mortgage 
on a new house.

Governments do not want to reduce their expenditures 
during recessions. To the contrary, governments want to in-
crease their expenditures during recessions because they must 
pay unemployment insurance benefits for a growing number 
of unemployed people. At the same time, tax revenues fall. 
The outcome of increasing expenditures and falling revenues 
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is that the ratio of government debt to GDP increases. How 
should governments deal with this situation?

If government were a private household, it would be forced 
to spend less or to find a way of earning extra income. To the 
extent recessions are temporary, the same argument does not 
apply to governments.

There have been recent calls in Germany and in the United 
States for constitutional changes and, in the United Kingdom, 
for parliamentary legislation, to restrict the ability of national 
treasuries to borrow. In the United States, this would take the 
form of an amendment to the Constitution that would require 
the federal government to balance its budget. There are three 
reasons why that is a very bad idea.

The first argument for why government should not be re-
quired to balance its budget is that governments, like private 
companies, own capital. Roads and bridges, national parks, 
museums, and public buildings are essential to the function-
ing of a modern economy. And there are good reasons why 
they should be provided by government rather than by the 
private sector.

When the government builds a road, a bridge, or an air-
port, the newly created public capital serves the needs not only 
of the current generation, but also of future generations for 
decades into the future. Because its benefits extend through 
time, roads, bridges, and airports should not be paid for out 
of current tax revenues. They should be paid for by borrow-
ing, which allows for future generations to compensate cur-
rent generations for the resources used to construct the roads, 
bridges and airports in the first place.

This argument explains why the normal state of affairs is 
one in which government is in debt to the private sector and 
the taxes paid by one segment of the population are used to 
pay interest to a different segment.

The second argument for why government should not be 
required to balance its budget is one that is peculiar to reces-
sions. Governments provide unemployment benefits because 
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private markets for unemployment insurance do not exist. 
They do not exist because of a problem that economists call 
moral hazard— that is, taking risks when someone else bears 
the cost of the risk- taking.

When we accept government has a responsibility to provide 
unemployment insurance for those people who lose their jobs 
in a recession, we must ask: Who should pay for the transfers 
to the unemployed? The answer is the same as the answer to 
the question: Who should pay to construct a new airport? The 
cost of the insurance should be borne, not only by existing 
generations, but also by future generations.

The third argument for why government should not be re-
quired to balance its budget is the existence of government 
debt increases the set of trading opportunities between people 
of different generations. To decide on an optimal fiscal policy 
we need a criterion to judge what is a good policy and what 
is not. A policy that maximizes the consumption opportuni-
ties available to an average person, whenever they are born, 
is called the golden rule. If government pursues a golden rule 
policy, economists have shown it should set fiscal policy to 
equate the interest rate, adjusted for inflation, to equal the 
growth rate of GDP.25

A policy of a balanced budget will, in general, conflict with 
the golden rule. If the interest rate is equal to the growth rate, 
the value of government debt will be either greater than or less 
than the value of public capital. It will never, except by chance, 
be equal to zero.

Keynesian Economics without the Consumption Function

Keynesian economics has two parts:  a theory of aggregate 
supply and a theory of aggregate demand. Traditionally, 
Keynesians have focused on the theory of aggregate demand. 
The central part of that theory is the consumption function, 
and an implication of the theory of the consumption function 
is that an increase in government expenditure will cause GDP 

 



178 PrOSPErITY FOr All

178

to increase by a multiple of the initial increase in spending. 
That theory is wrong. Consumption depends on wealth, not 
on income.

But although I  reject the Keynesian theory of aggregate 
demand, I provide a foundation— Keynesian search theory— 
to the Keynesian theory of aggregate supply. This new theory 
is rooted firmly in the microeconomic theory of behavior. 
According to Keynesian search theory, everything demanded 
will be supplied and any unemployment rate can be an equi-
librium unemployment rate.

By providing a microfounded explanation to the theory of 
aggregate supply, I integrated Keynesian economics with the 
microeconomic theory of general equilibrium in a new way. 
By rejecting the Keynesian theory of aggregate demand, I was 
forced to reevaluate traditional Keynesian policy responses to 
high unemployment. More government expenditure is not the 
right way to prevent a depression.

Figure 10.9 illustrates the implications of a theory of 
Keynesian economics without the consumption function. The 
aggregate demand curve does not slope upward with income; 
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Figure 10.9 Keynesian Economics without the Consumption Function.

Source: US Department of Commerce and author’s calculations.



Keynesian Economics without the Consumption Function 179

   179

it is a horizontal straight line. The position of this line depends 
on the beliefs of market participants about the value of their fi-
nancial assets. As the value of financial assets fluctuate, driven 
by self- fulfilling beliefs, so the aggregate demand curve moves 
up and down between the solid horizontal line and the dashed 
horizontal line. As people feel more or less wealthy, they buy 
more or fewer goods. Firms hire more or fewer workers and 
real GDP fluctuates between point YA* and YB*.

The Fear Factor

In the representation of Keynesian economics constructed by 
John Hicks and Alvin Hansen, there is a single interest rate. 
That is a gross simplification. In the real world, there is a spec-
trum of interest rates for borrowing at different horizons and 
there are many kinds of financial contracts that split risk in 
different ways. In a recession, the spread between risky rates 
and risk- free rates widens.

In the current crisis, we are in a situation in which govern-
ment can borrow money for three months for almost nothing, 
and it can borrow money for ten or twenty years for very low 
rates. Private companies can also borrow at these low rates, 
but they choose not to do so. Corporations in the United States 
are holding trillions of dollars in liquid assets, cash, and 
government bonds they are not investing in machines and 
factories. Why?

Companies are choosing to hold on to liquid assets because 
they are afraid of volatility in the future. If a computer gaming 
company borrows at 5% for ten years and invests in a new 
game, it is betting it can sell the software it produces at a profit. 
That game might take two years to develop. The price at which 
it will sell its game depends on the general level of prices two 
years from now. But, with interest rates at the lower bound, the 
Fed has lost is ability to control the inflation rate. Companies 
are worried, rightly, that there will be another recession in the 
near future— and that is very bad for business confidence.

 



180 PrOSPErITY FOr All

180

The Case for Infrastructure Investment

A conservative will be suspicious of an increase in government 
investment expenditure conducted to counter a recession be-
cause it is much easier to expand the role of government than 
to shrink it. The creation of a large new government enterprise, 
they might argue, is not the best way for society to allocate re-
sources. Once the recession is over, we will be left with a new 
government agency and a less efficient economic system.

A possible counter- argument is that government does not 
need to set up a separate corporation. It could put out tenders 
to private companies to bid for the chance to build new roads, 
railways, and bridges. Would that policy increase employment?

That depends on how the additional expenditure is fi-
nanced. If the government prints money, or if it finances its ex-
penditure by issuing three- month Treasury bills, a large- scale 
infrastructure investment is likely to expand employment. 
But, if it issues new bonds at ten-  or twenty- year horizons, the 
Treasury will be competing with private companies for funds 
and it will drive up yields at the long end of the yield curve.

When one recognizes that the maturity structure of gov-
ernment debt matters, it is a short step to recognize that it is 
only the maturity structure that matters.26 Animal spirits affect 
financial markets by changing the risk premium. A high risk- 
premium does not reflect an irrational fear; it is a self- fulfilling 
prophecy waiting to happen. And it is a fear that can be allevi-
ated by taking risk onto the public balance sheet by interven-
tions in the asset markets to stabilize the costs of long- term 
and risky financing.

So should we go ahead and repair the US infrastructure? Of 
course we should. But the decisions regarding which projects 
are appropriate to pursue, and which are not, are ones that 
should be made using standard cost– benefit principles. Those 
projects that have a positive net present value, using an appro-
priate social rate of discount, are ones that should be pursued. 
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We should not be building bridges to nowhere just because we 
cannot think of another way to reduce unemployment.

Conclusion

In this chapter, I made a case against traditional fiscal policy 
based on evidence from the Great Depression and WWII. 
These two episodes provide a dramatic natural experiment 
that helps us to distinguish alternative viewpoints.

What of more recent evidence? If you get your information 
from reading blogs and opinion pieces, you could be forgiven 
for thinking that the weight of scientific evidence lines up 
with Keynesian economics. A number of vocal columnists and 
bloggers have claimed repeatedly that there is overwhelming 
evidence that supports the proposition that increased govern-
ment purchases can restore full employment. This simply is 
not so.27

Keynesians such as Paul Krugman or Lawrence Summers 
who rely on insights from the Hicks– Hansen IS- LM model see 
evidence for the effectiveness of fiscal policy because they have 
a very strong prior belief this is the way the world works. I dis-
agree. In a recent paper coauthored with Konstantin Platonov, 
we show how to rebuild the IS- LM model in a way that incor-
porates Keynes’ insight that high involuntary unemployment 
is one of many possible steady state equilibria of a capitalist 
market economy.28 The model we build there has different 
policy conclusions from the Hicks- Hansen interpretation of 
The General Theory. I share the view of Krugman and Summers 
that the unemployment rate is often high and inefficient. I do 
not share their view that the solution to this problem is more 
government expenditure.
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HOW TO PrEVENT 

FINANCIAl CrISES

Keynes did not just provide a theoretical framework to under-
stand what went wrong during the Great Depression; he pro-
vided a policy recommendation to prevent a similar event from 
reoccurring. Although the theory I present in this chapter is 
based on Keynesian ideas, it has significant differences from 
Keynes’ General Theory. These differences suggest a refine-
ment of the policies Keynes advocated to maintain full employ-
ment. In this chapter, I explain the policy recommendation that 
arises from my work: active intervention in the stock market 
by the central bank, acting as an agent of the treasury, with the 
goal of maintaining full employment.

A decade after the publication of The General Theory, gov-
ernments throughout the world began to operate active sta-
bilization policies through monetary and fiscal mechanisms. 
Those policies were effective and led to a protracted period of 
economic stability, but the value of financial assets continued 
to be highly volatile and, in 2008, a new financial crisis hit.

Central banks in America, Europe, and Asia lowered the inter-
est rate on overnight loans in an attempt to provide much- needed 
cash to financial firms that could no longer raise short- term fi-
nancing. That response is precisely why central banks were 
created in the first place, and it is a prescription for combating 
financial panic that dates back to the English economist Walter 
Bagehot, who wrote a famous treatise on central banking in 1873.1
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The 1929 crash and the 2008 panic are not the only times in 
recent history when there was a large drop in the paper value of 
financial assets. The largest ever one- day percentage fall in the 
US stock market occurred on Black Monday, October 19, 1987, 
when the stock market fell by 22.6%. That event was not fol-
lowed by a depression. Why?

In 1987, the Federal Reserve under Paul Volcker slashed the 
interest rate on overnight loans and flooded the US economy 
with liquid assets. That action was successful at preventing 
the crash from having a major effect on the real economy. The 
crashes of 1929 and 2008 were different because, in 1933 and in 
2008, the standard channel of monetary response— lowering 
the interest rate on short- term loans— was exhausted. 
When the interest rate was at zero, it could be lowered no  
further.

In the United States, the Fed lowered the short- term interest 
rate to one tenth of 1% in autumn 2008. The Bank of England 
followed suit shortly after, lowering the bank rate to half a per-
centage point in early 2009. When interest rates reached an ef-
fective lower bound, the traditional response of lowering the 
interest rate was no longer an option.2 Instead, inspired by the 
writings of American economist Milton Friedman, central banks 
engaged in a process of massive and unprecedented monetary 
expansion.3

A large- asset purchase by a central bank, paid for by printing 
money, is called quantitative easing. A change in the asset com-
position of the central bank, achieved by exchanging short- term 
central bank assets for long- term government debt or claims to 
risky assets such as stock market equity or mortgage- backed se-
curities, is called qualitative easing.4 Both policies have been used 
extensively during the past seven years, and both policies, in 
my view, have been spectacularly successful.5 In this chapter, I 
document this view with evidence from US data and I explain 
how to prevent future financial crises by making these poli-
cies a permanent part of the arsenal of tools available to central 
banks around the world.
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Quantitative and Qualitative Easing

Many economists believe that, although it matters a lot whether 
government expenditure is funded by borrowing or by printing 
money, it doesn’t matter at all if government borrows by issuing 
three- month bonds, five- year bonds, or thirty- year bonds. I be-
lieve this perception is gravely mistaken. It matters a great deal.

The size of the central bank balance sheet matters because 
it forms the base for the money supply. In normal times, when 
the interest rate is positive, there is a strong, positive correla-
tion between the inflation rate and the rate of money creation. 
That correlation led Milton Friedman to argue that inflation is 
“always and everywhere a monetary phenomenon.”6

The composition of the central bank balance sheet matters 
because there is incomplete participation in the asset markets. 
An exchange of short- term debt for long- term debt or other 
risky assets in the central bank’s portfolio transfers nominal 
income risk from current taxpayers to future taxpayers. The 
composition of the portfolio matters because our unborn chil-
dren and grandchildren cannot trade in the financial markets.

In 2009, the balance sheets of the Bank of England, the 
Federal Reserve, and the European Central Bank increased by 
a factor of three or more in the space of a few months. That 
expansion had two components. The first was quantitative 
easing; the second was qualitative easing. Both policies were 
successful, the first by preventing deflation and the second by 
ameliorating what would have been a much deeper crash in 
the stock market.

Quantitative Easing Prevented Deflation

The Bank of England is charged with maintaining price sta-
bility, currently interpreted as 2% inflation. And to the extent 
it is compatible with the inflation target, it is charged with 
“supporting the Government’s economic policy, including its 
objectives for growth and employment.”7 The Federal Reserve 
has a dual mandate to maintain price stability and maximum 
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employment and, although it does not have a single mandate, 
it has operated in a way that is consistent with inflation target-
ing for the past thirty years.

Price stability is important because fluctuations in the value 
of money have unintended consequences. This is true both of 
unanticipated inflations, which transfer wealth from lenders 
to borrowers, and unanticipated deflations, which transfer 
wealth from borrowers to lenders. Deflation is extremely dis-
ruptive to economic activity and is associated with bankruptcy 
and unemployment as firms struggle to repay fixed nominal 
loans with earnings worth less in monetary units.

Figure 11.1 shows how the Federal Reserve board responded 
to the financial crisis. The solid line, measured in percent per 
year on the right- hand axis, measures the expected rate of in-
flation. The outer boundary of the shaded region, measured 
on the left- hand axis in millions of dollars, is the size of the 
Federal Reserve’s balance sheet.
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From January 2007 through September 2008, expected infla-
tion fluctuated between 2% and 3.5%. When Lehman Brothers 
declared bankruptcy in September 2008, expected inflation 
fell by nearly 800 basis points in the space of two months. By 
October 2008, it reached a low of – 4.5%!

Immediately after the collapse of Lehman Brothers, the 
Fed began to purchase assets of troubled financial compa-
nies, and the Fed’s balance sheet, indicated in Figure 11.1 by 
the envelope of the three shaded regions, increased from $800 
billion in August 2008 to $2.5 trillion in January 2009. This ini-
tial wave of asset purchases was called QE1 and it is noted 
in Figure 11.1 by the region between the two vertical dashed 
lines. Immediately after the Federal Reserve purchase of $1.3 
trillion of new securities, expected inflation went back up into 
positive territory.

Deflation is damaging to real economic activity because it 
causes bankruptcies and layoffs. The Fed’s actions did not pre-
vent deflation completely, and the CPI inflation rate fell to – 2% 
in July 2009. But, the Fed’s actions did turn around inflationary 
expectations and it is likely QE prevented a much larger defla-
tion, which would have had catastrophic effects on unemploy-
ment, had it been allowed to occur.

As a counterfactual, consider what happened during the 
Great Depression. During that episode, the Fed did not engage 
in QE; the correction that occurred in the private economy was 
not pretty. In June 1932, the CPI inflation rate reached  – 11% 
and the unemployment rate peaked at 25% a year later. It is my 
view that the actions of the Fed in the United States and of the 
Bank of England in the United Kingdom helped to spare both 
economies from suffering a disaster of similar magnitude 
after the 2008 financial crisis.

Qualitative Easing Prevented Depression- Era 
Unemployment Rates

In normal times central banks are very conservative; they buy 
short- term securities backed by high- quality collateral and, in 
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so doing, they face little or no risk. Central banks pay for asset 
purchases by creating money, and money is used by house-
holds and firms to buy and sell goods. Central banks provide 
liquidity that “oils the wheels of trade.”

In times of crisis, central banks act very differently; they 
provide a backstop to the financial system that prevents sys-
temic bankruptcies from disrupting economic activity. The 
2008 crisis is a good example of this process in action. During 
the 2008 crisis, central banks throughout the world no longer 
confined their purchases to safe short- term assets.

The Bank of England began a program of purchasing long- 
term government bonds, and the Federal Reserve purchased 
long- term bonds and mortgage- backed securities (MBSs). 
These long- term assets carry two kinds of risks. When interest 
rates rise in the future, central banks will take capital losses on 
their bond portfolios because, as the interest rate rises, bond 
prices will fall. MBSs face a second risk because the holders of 
the mortgages may repay early, resulting in a loss to the lender, 
who must relend money at a lower rate.

Figure 11.2 contains the same information on asset pur-
chases as Figure 11.1, but instead of plotting expected inflation 
on this chart, the solid line is the value of the stock market. 
I use this figure to make a point about the effects on markets 
of the type of assets that central banks buy.

The shaded area in Figure 11.2 is broken down into three 
regions. The solid shaded region is holdings of Treasury secu-
rities. In normal times this is all the Federal Reserve holds. The 
area shaded with horizontal lines is other securities, mainly 
long- term bonds and the assets of the banks that were bailed 
out by the Federal Reserve. Finally, the area shaded with verti-
cal lines is the Federal Reserve’s holding of MBSs.

Notice the coincidence in timing of the Federal Reserve’s 
purchases of risky MBSs with movements in the stock market, 
shown by the solid line. The turnaround in the stock market 
that occurred at the beginning of 2009 coincides closely with 
the Fed’s intervention in the MBS market. Furthermore, when 
asset buying was suspended temporarily during the second 
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quarter of 2010, the stock market resumed its downward spiral. 
It only picked up again when the Federal Reserve announced 
at the Jackson Hole conference, in the late autumn of the same 
year, that large- scale asset purchases would resume. This was 
a big success story for QE.8

Figure 11.2 was reproduced from the text of the John 
Flemming Memorial lecture that I  presented at the Bank of 
England in 2013.9 It was constructed using weekly data on 
the composition of the Federal Reserve’s balance sheet from 
2007 to 2011. In Figure 11.3, I updated the figure to include ob-
servations through December 2015. The correlation between 
Fed purchases of MBSs and the value of the S&P 500 to which 
I drew attention in 2013 has held up remarkably well.

Figure 11.2 ends in December 2010. QE2, the second wave 
of large- scale asset purchases, began in September 2010 and 
ended in June 2011. During that twenty- one- month period, 
the Fed’s balance sheet went from $2.4 trillion to $2.9 trillion 
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and the S&P 500 increased from 1,100 to 1,300— an increase of 
18%. When QE2 ended, the market fell and, in the space of a 
month, it had lost almost all the gains that accrued during the 
period of QE.

In September 2012, the Fed began a third period of QE, 
again purchasing a significant quantity of MBSs, but also 
shifting its portfolio toward longer dated Treasury bonds. By 
the time QE3 ended in November 2014, the Fed’s balance sheet 
had reached $4.5 trillion— more then 25% of US GDP. As with 
QE2 before it, the increase in the Fed’s purchases of MBSs was 
accompanied by a stock market rally. When QE3 began, in 
September 2012, the S&P 500 was at 1,400. When QE3 ended, 
in September 2014, it had climbed to 2,000— a gain of 43% in 
two years. In my view, these two periods of stock market ap-
preciation were driven, at least in part, by Federal Reserve in-
tervention in the market for MBSs.
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Macroprudential Policy and a Sovereign Wealth Fund

I showed, in Chapter 7, that the real value of the stock market 
is correlated with the unemployment rate. And in Chapters 6 
and 7, I  provided a theory that interprets this correlation as 
causal. In the remaining sections of this chapter, I explain how 
we can design a policy to improve people’s lives. My argument 
is based on two premises. First, most of the fluctuations in the 
price- to- earnings ratio are Pareto inefficient. They make all of 
us worse off, and if we could ask our grandchildren what to 
do about it, they would be cheerleaders for active intervention 
in the financial markets. Second, there is something we can do 
about it. We can prevent the swings in asset prices that make 
all of us worse off.

To manage financial market volatility, in 2009 I made the 
following argument in the online journal VOX.

In recent years the Fed has used one instrument— the 
Fed funds rate— to control two targets: inflation and un-
employment. I argue that the Fed should add a second 
instrument— the rate of growth of the price of a stock 
market index.10

To control market volatility, the appropriate political body, 
Congress in the United States, or Parliament in the United 
Kingdom, would need to enact legislation defining the char-
acteristics of those assets the central bank would be permitted 
to trade. Writing in the Financial Times in 2009, I explained 
how this would work.11 First, politicians would need to decide 
which asset would be controlled. Rather than buy individual 
stocks, it would be better to control a broad basket of stocks. 
I suggested in a second Financial Times article that the basket 
should include “every publicly traded stock, weighted by 
market capitalization and adjusted on a regular basis to re-
flect changes in the composition and size of firms.”12 The Fed  
would then
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[b] uy shares in all publicly traded companies at current 
market prices in proportion to the weights by which they 
enter the [basket]. To pay for these assets [it] should issue 
three month bills, backed by the treasury. These securi-
ties would trade at the same price as three- month trea-
sury bills since the two classes of assets would be perfect 
substitutes.13

Rather than have the Fed manage the composition of the 
basket by purchasing individual shares, a better plan is to 
encourage private financial institutions such as Vanguard or 
Fidelity to create ETFs with a predefined set of characteristics, 
and for the Fed to buy or sell private ETFs. Once a market was 
created, the Fed would “stand ready to buy and sell [the ETF] 
at a price to be set at regular intervals. Since the price of the 
ETF needs to be coordinated with interest rate policy, an ap-
propriate body to set the price would be the Fed Open Market 
Committee.”14

Writing on his blog in 2013, Miles Kimball proposed a simi-
lar idea that he called a US sovereign wealth fund (SWF):

Why not create a separate government agency to run 
a US sovereign wealth fund? Then the Fed can stick to 
what it does best— keeping the economy on track— while 
the sovereign wealth fund takes the political heat, gives 
the Fed running room, and concentrates on making a 
profit that can reduce our national debt.15

Calling it a sovereign wealth fund seemed like a catchy title, 
and I adopted it when I presented my idea to the UK Treasury 
Select Committee in 2013.16 Kimball advocated that the Social 
Security trust fund should be invested in the stock market— 
a proposal that was floated by Lawrence Summers when he 
was deputy secretary of the Treasury.17 Unlike Kimball and 
Summers, I  am not just advocating that US pension assets 
be invested in stocks; I am also arguing that the government 
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portfolio should be traded actively to stabilize the financial 
markets. The case I put forward in Chapter 7 explains why.

SWFs are typically associated with states in which govern-
ment has positive net assets, such as Norway, which has an 
SWF worth $800 billion, or the United Arab Emirates, which is 
not far behind. The existence of an SWF with a large positive 
value is neither necessary nor sufficient for a sovereign state 
to stabilize its own financial markets. It is not necessary, be-
cause any purchase of shares by a treasury could be financed 
by short- term borrowing, collateralized by the present value of 
future tax revenues. It is not sufficient, because simply owning 
shares does not guarantee financial stability. The SWF portfo-
lio must also be traded actively to meet long- term goals.

To stabilize markets effectively, the assets of an SWF would 
need to be substantial. But, this does not imply its net asset 
position should be large, or even that it should be positive. Its 
assets would consist of shares in an ETF. Its liabilities would 
consist of sovereign debt. There might be periods when the net 
asset position of the SWF becomes negative. Unlike a private 
company, a negative net asset position for an SWF would not 
imply the fund is insolvent; its liabilities are backed ultimately 
by the ability of the Treasury to raise taxes on all future citi-
zens. That is a very deep pocket.

The size of an intervention needed to maintain any given 
price would depend, in part, on the confidence of market par-
ticipants. The more credible an announcement is, the smaller 
the intervention required to achieve it. I  argued before the 
Treasury Committee that, in the United Kingdom, an initial 
purchase of £150 billion would be a good starting point, but it 
is important the public be aware that no upper bound would 
be placed on the possible size of an intervention to avoid the 
possibility that private investors might game the fund. George 
Soros did this in 1992, when he bet against the ability of the 
Bank of England to maintain the exchange rate of the pound.18

Maintaining the value of an ETF is a very different proposi-
tion than trying to maintain a fixed exchange rate in the foreign 
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exchange market. In 1992, the pound was overvalued because 
the United Kingdom pound was running a more expansion-
ary monetary policy than the currencies of the European 
countries to which the pound was pegged in the exchange 
rate mechanism. To maintain parity with the Deutschmark, 
the Bank of England was forced to sell foreign currency and, 
eventually, it ran out of foreign currency reserves.

In the case of stock market intervention, there is no analog 
of running out of reserves. A national treasury has the capac-
ity to borrow against future tax revenues, and the history of 
government borrowing in the United Kingdom has shown the 
UK government can borrow at least as much as two and a half 
times its GDP, as it did during the Napoleonic War and again 
in 1945 to finance WWII. Borrowing to purchase an asset is 
very different from borrowing to pay for a war, because the 
newly created liabilities— government debt— are backed by a 
newly acquired asset:  equity in the ETF. The entire value of 
publicly traded stocks is less than three times the GDP and, if 
necessary, an SWF could acquire the entire market. This is a 
scenario that must not be ruled out in advance if pronounce-
ments by the fund managers are to be deemed credible by the 
market.

What about the possibility that the financial markets 
are trading at a value that is too high and the SWF manag-
ers believe the market price is in the grip of an unsustain-
able bubble? Here, the problem is not a quantity constraint; 
it is a political one. An SWF that has sold all its shares in the 
ETF can sell the market short by creating artificial assets with 
the same dividend stream as the ETF. A policy of this kind 
would prove difficult to implement by a political appointee, 
and for that reason the day- to- day running of the SWF would 
need to be in the hands of an independent body. In the United 
Kingdom, such a body already exists:  the Financial Policy 
Committee. In the following sections, I  refer to a body that 
operates financial policy with the generic title of a financial 
policy committee (FPC).
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Creating a Financial Policy Committee

It is widely believed by economists that monetary policy is 
effective when it is controlled by an independent committee. 
The day- to- day setting of interest rates by an independent 
central bank helps to alleviate the political conflicts that arise 
when an elected government is tempted to place short- term 
goals for reelection over the longer term goal of price stability. 
The same argument applies, a fortiori, with regard to finan-
cial policy.

As I argued at a 2013 policy roundtable, the natural body 
to operate an asset price stabilization fund in the UK context 
would be the FPC, operating in consultation with the mon-
etary policy committee (MPC).19 Parliament would set out op-
erational guidelines, but the day- to- day running of the fund 
must be independent of short- term political considerations for 
the same reasons that informed the creation of an independent 
Bank of England.

If an FPC were to be created in a sovereign state, modeled on 
the UK Financial Policy Committee, what should be its man-
date? There are two possible answers to this question. The first 
is that the FPC should be concerned solely with financial sta-
bility and should target the price- to- earnings ratio of the ETF. 
The second, and one that I favor, is that the FPC should target 
the unemployment rate. The following section explains why.

The Mandate of the FPC Should Be to Maintain Full Employment

The price- to- earnings ratio is very persistent. It is also very 
volatile and is affected by demand and supply shocks, and 
also by shocks to animal spirits. After a shock of any kind, 
the price- to- earnings ratio will return slowly to its long- run 
average, but it may take as long as fifteen years for it to return 
halfway to its steady- state value, which, historically, has been 
roughly seventeen.20

The steady- state price- to- earnings ratio is not a concern of 
financial policy. Fluctuations in the price- to- earnings ratio 
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are a concern. These fluctuations cause big changes in the 
unemployment rate. If, as I have argued, swings in price- to- 
earnings ratios are caused by animal spirits, government can 
and should act to prevent them.

Suppose the FPC was able to eliminate inefficient fluctua-
tions in price- to- earnings ratios by trading an ETF for short- 
term debt. That policy, if targeted correctly, would ensure the 
price- to- earnings ratio was equal to seventeen. But, the fact 
that the price- to- earnings ratio is constant does not guarantee 
full employment. The price- to- earnings ratio could be equal 
to seventeen with an unemployment rate of 5%, an unemploy-
ment rate of 10%, or an unemployment rate of 25%.

Getting the right price- to- earnings ratio does not guaran-
tee full employment because it does not ensure earnings are 
correct. For every unemployment rate, there is an associated 
level of earnings and only one of them is the right one. An 
optimal stabilization policy must allow stock market prices to 
grow faster than earnings when unemployment is above its 
natural rate, and it must slow down the growth of asset prices, 
relative to earnings, when the unemployment rate is below its 
natural rate.

Although it is true monetary policy alone cannot influence 
the long- run unemployment rate, the FPC would be operat-
ing what is, in effect, a fiscal policy. Through active control of 
the stock market, the Treasury will make trades on behalf of 
future generations that they themselves are unable to make. 
This policy recommendation is based on a coherent theory 
that reconciles Keynesian and classical economics in a new 
way, and explains why high involuntary unemployment will 
persist if we do not act to prevent it.21

Some Practical Questions

Would a fund of the kind I propose be costly to the taxpayer? 
I do not believe so. My theory predicts that the asset price stabi-
lization fund will generate positive revenues for the Treasury 
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because the Treasury can exploit its longevity to take asset 
positions that private citizens cannot. The market can remain 
irrational longer than you or I. It can remain irrational longer 
than George Soros or Bill Gates. It cannot remain irrational for 
longer than the US or the UK governments.

Historically, the stock market has paid a return that is 
roughly six percentage points higher than the return on short- 
term Treasury bonds. That return exists to compensate market 
participants for the risk involved from excessive stock market 
volatility. By stabilizing that volatility, the future return on 
equity will fall, and the return on mutual funds will rise, until 
returns on the ETF are approximately equal to the return to 
long- term government debt. Economic theory suggests this 
return should be stabilized at approximately the growth rate 
of the real economy.22

Critics might argue it is dangerous to inflate an asset price 
bubble; but a bubble is only dangerous to the real economy if it 
is allowed to burst. Currently, households and firms that bor-
rowed during the 2000s are paying down debt. That debt was 
sustainable when the value of collateral was high. It became 
unsustainable when the value of collateral assets crashed after 
the financial crisis. By restoring the value of equity, those 
households and firms currently in debt will be able to redirect 
their purchasing power to the real economy.

The mandate of the FPC must be not only to raise asset 
prices when they are too low, but also to lower them when 
they are too high. A successful financial policy must prevent 
bubbles as well as crashes. When unemployment falls to a sus-
tainable level, the FPC should act to slow the growth of equity 
prices. Theory predicts that lower unemployment will be ac-
companied by additional output of goods and services only 
up to a point. Pushing unemployment below its natural rate 
will lead to lower output, relative to trend. Just as monetary 
policymakers make judgments based on a range of different 
indicators, so must financial policymakers.
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Financial Policy Should Be Coordinated with Monetary Policy

Financial policy is not, nor should it be, independent of 
monetary policy. It is critically important that central banks 
throughout the world return quickly to a situation of positive 
short- term interest rates. This goal is important because when 
the interest rate is fixed at zero, monetary policymakers have 
lost control of their only tool for maintaining control of the 
inflation rate. It is important the central bank has the flexibil-
ity not only to raise the interest rate if it perceives inflation is 
about to return, but also to lower the interest rate if deflation 
is a bigger threat.

To have the flexibility to lower the interest rate in the future, 
it must first be raised to a more normal level. This is not hap-
pening in the current economic climate because monetary 
policymakers perceive, rightly, that if they were to increase 
the interest rate, the stock market would fall and, in three 
months’ time, the unemployment rate would increase. But, if 
the MPC were to act in concert with the FPC, the negative 
consequences of an interest rate increase could be avoided. 
The MPC would announce an interest rate rise and, simulta-
neously, the FPC would announce a target path for the stock 
market. Currently, the MPC has lost access to its traditional 
instrument for controlling inflation. Financial policy, through 
active trades in the stock market, would give policymakers 
the option of targeting the real economy independently of the 
price level.

How would that combined operation work? Imagine that, 
at the next MPC meeting, Bank of England Governor Mark 
Carney were to announce the interest rate would be increased 
to 2%. Simultaneously, the FPC would announce the newly 
created ETF, currently trading at 100, is too low. As of the date 
of the MPC meeting, the SWF would stand ready to buy or sell 
the fund at a price of 120 and, for the next month, they would 
intervene in the markets to ensure the index would increase 
daily by 3% at an annualized rate.
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The day- to- day running of the SWF would operate much like 
current monetary policy. Each month, the FPC would form a new 
judgment regarding the current state of the economy. Suppose 
that, in the judgment of the FPC, unemployment was too high. 
The committee would then announce a new value at which it 
would be willing to purchase shares in the SWF— for exam-
ple, 130— and a targeted growth rate for the SWF for the next 
month— for example, 2.5% annualized. By picking the growth 
path of the ETF, and the money interest rate, the combination of 
monetary and financial policies would be targeting both the real 
and the nominal interest rates. And by controlling the value of 
financial assets, they would determine the unemployment rate.

The International Implications of Financial Market Stabilization

We live in a world of international capital markets, and glo-
balization has led to a big increase in the cross- border owner-
ship of assets during the past fifty years. In 1975, foreigners 
owned assets equal to roughly 15% of US GDP. Americans 
owned slightly more foreign assets, but that position reversed 
in 1985 and the United States is now a net debtor. More im-
portantly, the size of cross- border capital flows has increased 
substantially and, since 2014, foreign ownership of US assets is 
now more than 100% of US GDP.23 In a smaller and more open 
economy— such as the United Kingdom, for example— the 
magnitudes are much larger and foreigners own assets worth 
more then eight times UK GDP.24

As a consequence of globalization, a large percentage of the 
stocks listed on a country’s stock exchange are international 
corporations with operations spread across the globe. It would 
be foolish to think the UK Treasury could set the dollar price 
of the financial institution HSBC or the petroleum giant Royal 
Dutch Shell— two of the largest companies traded on the 
London Stock Exchange. But, it can control the price quoted in 
pounds Sterling because the Bank of England is the monopoly 
supplier of pounds.
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Suppose the UK Financial Policy Committee decides that, 
to boost the demand for UK goods and services, it should in-
crease the value of an ETF that includes Royal Dutch Shell as a 
large component of its basket. And suppose that foreign inves-
tors disagree with their decision. Foreigners will sell dollars 
and buy pounds to take advantage of what they perceive to be 
a profit opportunity that has opened up because the UK gov-
ernment is paying more for shares in Royal Dutch Shell than 
the market thinks they are worth.

If the Bank of England wishes to maintain the value of an 
ETF and maintain simultaneously the value of the exchange 
rate of the pound, it will need to prevent foreigners from 
buying pounds in the free market. This policy, called the impo-
sition of capital controls, was a routine component of the opera-
tion of international capital markets under the fixed exchange 
rate system that operated immediately after WWII.25

If the Bank of England chooses not to impose capital con-
trols, the pound will appreciate as foreigners trade dollars 
for pounds to invest in UK stocks. The lesson I want readers 
to take away from this example is that the central bank of an 
economy that trades with the rest of the world cannot control 
simultaneously the value of domestic stocks and the value of 
its currency. In a world where international financial markets 
remain volatile, the domestic economy can only be insulated 
from the animal spirits of participants in foreign asset markets 
by allowing those animal spirits to cause persistent movements 
in the exchange rate. A government that chooses to stabilize  
its domestic financial markets must forgo attempts to stabilize 
its exchange rate.

Three Contemporary Issues

In this closing section, I take up the question of how my work 
is related to three issues with which readers of this book are 
likely to be familiar:  (1)  Scott Sumner’s proposal for nomi-
nal GDP targeting, (2)  Willem Buiter’s proposal for negative 
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nominal interest rates, and (3)  Michael Woodford’s proposal 
for forward guidance as an alternative to QE.26

Scott Sumner and Nominal GDP Targeting

Beginning in February 2009, Scott Sumner became a power-
ful voice for the idea that the Fed should target nominal GDP 
growth. One scheme he has written about on his blog is simi-
lar to the proposal I put forward in my 2008 Financial Times ar-
ticle, “How to Prevent the Great Depression of 2009.”27 Sumner 
suggests the Fed should establish a futures market in nominal 
GDP and that it should trade in that market with the goal of 
stabilizing nominal GDP growth.

I had assumed, incorrectly, Sumner was proposing central 
banks should simply adjust the coefficients on their interest 
rate policies, the so- called Taylor Rule, to raise the nominal 
interest rate when nominal GDP growth is above target and 
to lower it when nominal GDP growth is below target. I will 
refer to that variant of nominal GDP targeting as growth rate 
targeting. An alternative, nominal GDP- level targeting, would 
make these interest rate adjustments in response to deviations 
of nominal GDP from a target growth path.28

Viewed in this light, nominal GDP targeting, of either vari-
ety, is not a particularly new idea, nor does it represent a de-
parture from the body of New Keynesian economics that grew 
up in the decades since 1983, when Edward C. Prescott sought 
to banish money from macroeconomic models. Sumner is 
saying much, much more than that.

The novel aspect of Sumner’s proposal— and one I endorse 
wholeheartedly— is the means he advocates to achieve his goal. 
Sumner proposes central banks and/ or national treasuries 
should set up markets for nominal GDP futures. Robert Shiller 
has made a similar suggestion. He proposes national treasur-
ies finance their borrowing by issuing securities that pay off a 
dividend proportional to nominal GDP. He calls these “Trills,” 
where a Trill is a claim to one trillionth of GDP in perpetuity.29
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I have suggested central banks trade an ETF to stabilize real 
economic activity. Hold that thought because the word real 
represents a significant point where Sumner and I differ.

Trading Trills, trading GDP futures, and trading an ETF 
are all methods of targeting nominal wealth. I  do not want 
to quibble over the exact method, and I readily concede that 
Trills or GDP futures have advantages over ETFs. The impor-
tant insight here is that wealth, or permanent income, drives 
aggregate demand and that expectations cause inefficient fluc-
tuations in aggregate demand that can be stabilized through 
relatively straightforward interventions.

In the simplest macroeconomic models, GDP measured in 
wage units is proportional to employment. Sumner points out 
that money wages move slowly and, as a consequence, stabiliz-
ing nominal GDP will stabilize employment, and eventually 
wages and prices. Like the New  Keynesians, Sumner bases his 
ideas on Samuelson’s neoclassical synthesis; the economy is 
Keynesian in the short run, when prices and wages are sticky, 
and classical in the long  run.

In Sumner’s world, the economy homes in on the natural 
rate of unemployment just as surely as a heat- seeking missile 
converges to its target. Sumner’s intellectual heritage is firmly 
monetarist. If Milton Friedman were alive today, one might 
imagine that Sumner would find a supporter for his ideas.

I wholeheartedly endorse Sumner’s proposal for open 
market trades in GDP futures. And, like Robert Shiller, I would 
like to see the creation of a market for Trills. Unlike Sumner, 
I do not endorse the proposal to stabilize either the level or the 
growth rate of nominal GDP. Trades in GDP futures should 
aim to stabilize the unemployment rate. And here is my big-
gest difference from Sumner: trades in GDP futures should be 
seen as a complement to inflation targeting, not as a substitute. 
A nominal GDP target, in conjunction with an inflation target, 
would give the Treasury and the central bank the power not 
just to influence inflation in the long run, but also to influence 
the unemployment rate.
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Willem Buiter and Eliminating the Zero Lower Bound

The second proposal I wish to address is one that Willem Buiter 
proposed in a 2009 academic paper, in which he suggested elimi-
nating paper currency and moving to a form of electronic money. 
That proposal is a practical way of allowing central banks to 
set negative nominal interest rates and it is territory that Japan, 
Sweden, Denmark, and Switzerland have now entered.30

New Keynesian economists want the flexibility to lower the 
money interest rate below zero because they believe that by 
lowering the money interest rate, it will be possible to reduce 
the real interest rate and stimulate aggregate demand. In the 
IS- LM world, the real interest rate and the unemployment rate 
move hand in hand. Although I see no harm in proposals for 
electronic money and negative rates, I do not think the ability 
to lower the interest rate below zero is the best long- term solu-
tion to the problem of aggregate demand management.

My objections are related to my differences with Scott 
Sumner. In my view, nominal GDP growth is driven by the 
animal spirits of market participants. A policy of inflation tar-
geting has been in place in most western countries for twenty- 
five years. It is an effective way to channel nominal GDP 
shocks either into inflationary expectations or to changes in 
the unemployment rate. It was fortuitous that during the past 
three decades these objectives were not in conflict. There is no 
guarantee that that happy coincidence will continue.

In the New Keynesian world, where the NRH holds, the goal 
of policy is to stabilize the economy in the short run. The long 
run will take care of itself. In my view, the problem is deeper. 
A  policymaker who is freed from the lower bound still has 
two objectives— price stability and maximum employment— 
but has only one instrument: changes in the nominal interest 
rate. Even if a policymaker could achieve an inflation rate of 
2% by moving the nominal interest rate in a reasonable range, 
there is no guarantee she would achieve her employment 
target simultaneously.
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In the New Keynesian model, there is a tight connection 
between the steady- state interest rate, the steady- state inflation 
rate, and the steady- state unemployment rate. When the poli-
cymaker has achieved a target steady- state real interest rate, 
she has also achieved her steady- state unemployment target. 
The natural rate of unemployment is associated uniquely with 
the natural rate of interest.

I do not believe New Keynesian theory is correct. Although 
there is a unique natural rate of interest, there are multiple pos-
sible steady- state equilibrium unemployment rates. Achieving 
the natural rate of interest does not imply we have attained the 
natural rate of unemployment automatically.

Michael Woodford and Forward Guidance

In an influential paper presented at the 2012 Federal Reserve 
Conference in Jackson Hole, Wyoming, Michael Woodford 
compared policies of QE, in which a central bank changes the 
composition of its balance sheet explicitly, with an alternative 
policy he called forward guidance.31

In Woodford’s view, changes in the asset composition of 
the central bank’s balance sheet are unlikely to be success-
ful. To the extent that QE works in practice, it must be by 
providing information to the public about the central bank’s 
intent with regard to future policy actions. It is a short step to 
the recommendation that central bank intentions should be 
communicated directly, a policy that Woodford calls forward 
guidance.

Woodford’s paper was highly influential, and it has had 
a direct impact on the way the MPC at the Bank of England 
in the United Kingdom, and the Open Market Committee 
at the Fed in the United States have communicated with the 
public.

Woodford thinks the composition of the central bank bal-
ance sheet does not matter because it does not matter in the ca-
nonical New Keynesian model that guides him. The following 
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passage is taken from my 2012 paper “Qualitative Easing: How 
it Works and Why it Matters”:

In a complete markets environment, the government 
cannot remove risk. It can simply transfer that risk from 
the private balance sheet to the public balance sheet. 
Since the public balance sheet is ultimately backed by 
the tax liabilities of the private sector, the risk does not 
disappear; it is simply relabeled. Rational agents … re-
adjust their financial positions to undo the central bank 
intervention and the change in the central bank’s bal-
ance sheet will have no influence on realized security 
prices.32

The key to the transmission channel of composition effects 
is the fact that participation in the assets markets is incom-
plete. That channel is missing from the theoretical model to 
which Woodford refers and, as a consequence, he concludes 
the channel is missing in the real world.

In his Jackson Hole paper, Woodford argued that QE may 
be effective; but, if it is effective, it works by influencing ex-
pectations. And Woodford thinks that it would be better to 
influence expectations directly through forward guidance. 
I disagree. QE is effective because beliefs are fundamental and 
changes in the asset composition of the central bank shift risk 
from current generations to future generations.

My Argument Summarized

Since the United States passed the Employment Act of 1946, 
US policymakers have been concerned with two variables: 
the inflation rate and the unemployment rate. After the Great 
Recession of 2008, it has become increasingly fashionable to 
voice the concern that the stability of the asset markets is key 
to achieving both objectives. I have a concrete proposal on 
how financial stability can be achieved.
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It is widely recognized that control of the money supply is 
key to achieving a low and stable inflation rate. Since the advent 
of inflation targeting during the 1990s, that has been achieved 
by setting a target for the inflation rate in the medium term 
and by raising or lowering the money interest rate in response 
to deviations of inflation from its target.

Most economists believe the unemployment rate may de-
viate temporarily from its natural rate. The New Keynesians 
argue we should make adjustments to the interest rate to help 
combat these deviations and return the unemployment rate to 
the natural rate more quickly. Milton Friedman argued against 
this position, which he called “leaning against the wind.” 
Friedman lost that argument and today policy in central banks 
is overwhelmingly dictated by the New Keynesian view.

The New Keynesian view is wrong. Deviations of unem-
ployment from its natural rate are not temporary; they are 
permanent. Government should adjust the money interest rate 
to achieve an inflation target. And it should adopt a new mac-
roprudential tool, targeting the stock market, to achieve a full 
employment target.

It has become topical to argue that financial instability is 
a problem that can be solved by regulation. In 2010, the US 
Congress passed the Dodd– Frank Act. In the United Kingdom, 
Parliament passed the 2012 Financial Services Act, which cre-
ated a new Financial Policy Committee of the Bank of England 
and a new Prudential Regulation Authority with powers 
to regulate financial institutions. Will the new regulations 
passed in the United States and in the United Kingdom help 
prevent future financial crises? Perhaps. But I am concerned 
economists have not recognized the extent of the problems we 
face.33

The financial markets are incomplete because people cannot 
participate in markets that open before they are born. And 
labor markets are incomplete because there are not enough 
prices to allocate people efficiently to jobs. I have referred to 
these two market failures collectively as the incomplete markets 
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problem. The way to solve the incomplete markets problem is to 
create an SWF, funded by government borrowing, with a man-
date to trade the stock market actively and to prevent future 
bubbles and crashes.

Financial crises are not rare events. They have been a regu-
lar feature of market economies for as long as we have traded 
in organized financial markets. Orthodox economic theory tells 
us free trade in financial markets should lead to Pareto- efficient 
outcomes that cannot be improved on by government interven-
tion. Orthodox economic theory is wrong. This is why economics 
must change and in this book I have explained how to change it.

The 2008 financial crisis was preceded by a wave of opti-
mism that carried the seeds of its own destruction. Market 
participants, buoyed by optimistic expectations, engaged 
in trades that led to a long period of excess returns. When 
confidence evaporated, in fall 2008, the market crashed. Fear 
gripped the markets.

When businesswomen and men are afraid, they stop invest-
ing in the real economy. Fear is reflected in low and volatile 
asset values. Investors come to believe stocks and the values 
of the machines and factories that back those stocks may fall 
further. Fear feeds on itself, and the prediction that stocks will 
lose value becomes self- fulfilling. Active trades in the financial 
markets would combat this vicious cycle by absorbing the risk 
private citizens are unwilling to bear.

When the Fed was created in 1913, central bank interven-
tion in the financial markets to control a short- term interest 
rate was considered to be a radical step. A century later, we 
have learned that interest rate control is an effective way to 
maintain price stability, but we have not yet learned how to 
prevent financial crises. Modern policymakers have been as-
signed one instrument— control of the money interest rate— 
and two targets: low inflation and full employment. A single 
instrument is not sufficient to accomplish both tasks.

Asset market fluctuations are not caused by inevitable fluc-
tuations in productive capacity. They are caused by the animal 
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spirits of human beings. The remedy is to design an institu-
tion, modeled on the modern central bank, with both the au-
thority and the tools to stabilize aggregate fluctuations in the 
stock market.

Since the inception of central banking during the seven-
teenth century, it has taken us 350 years to evolve institutions 
to manage prices. The path has not been easy and we have 
made many missteps. Let us hope the adoption of a new finan-
cial policy that can prevent and/ or mitigate the effects of fi-
nancial crises on persistent and long- term unemployment will 
be a much swifter process than the 350 years it took to develop 
the modern central bank.
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Chapter 1
 1. I  am referring to wealth measured in units of 2008 purchasing 

power.
 2. These data are taken from The World Factbook (Central Intelligence 

Agency, 2015).
 3. An Introduction to the Principles of Morals and Legislation (Bentham, 

2002). Economists formalize this idea by defining a social welfare 
function, which is a weighted sum of the utilities of all the people in 
a given nation state.

 4. There is a branch of economics called mechanism design that studies 
a related question. I  made the sweeping assertion that the social 
planner knows the preferences of all the people in the economy. But 
how does she know this? We cannot simply ask people what they 
want because they may have an incentive to lie. Economists distin-
guish private goods, like food, from public goods, such as access 
to roads. If we ask a person if he wants access to roads, knowing 
he will be charged for the roads if he says yes, that person has an 
incentive to underreport his preference for public transportation 
services. Mechanism design is about ways of allocating goods that 
recognize constraints of this nature. In 2007, Leonid Hurwicz, Eric 
Maskin, and Roger Myerson were awarded the Nobel Prize for their 
work on this issue.

 5. The Fatal Conceit: The Errors of Socialism (Hayek, 1988).
 6. The General Theory of Employment, Interest and Money (Keynes, 1936).
 7. Not everyone would agree. The case against the success of 

Keynesian stabilization policy was made by Christina Romer, 
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former chair of President Obama’s Council of Economic Advisors 
(Romer, “Spurious Volatility in Historical Unemployment Data,” 
1986; “The Prewar Business Cycle Reconsidered: New Estimates of 
Gross National Product, 1869–1908,” 1989). In these papers, Romer 
claimed that the increased stability of the postwar data is an ar-
tifact of the fact that it was constructed differently from data that 
preceded the Great Depression. Nathan Balke and Robert J. Gordon 
(“The Estimation of Prewar Gross National Product: Methodology 
and New Evidence,” 1989) offer an alternative view. They claim the 
reduction in volatility that characterizes data after WWII is real. 
I find the Balke–Gordon argument more persuasive. Although part 
of the reduction in the volatility of unemployment and real gross 
national product in the prewar and postwar data may be an artifact 
of measurement, it is unlikely that all of it is. Romer is currently 
a professor of economics at the University of California, Berkeley; 
Nathan Balke is an economics professor at Southern Methodist 
University; and Robert J.  Gordon is an economics professor at 
Northwestern University.

 8. The story of inflation targeting is told by Ben Bernanke, Thomas 
Laubach, Frederic S.  Mishkin, and Adam S.  Posen in Inflation 
Targeting: Lessons from the International Experience (1999).

 9. Although neo-Austrians such as Ron Paul are a minority voice in 
American politics, they represent a vocal and influential bloc in the 
Republican Party. Paul published a book, End the Fed (Paul, 2009), 
which reached number one on the New York Times bestseller list.

 10. This view is contested by a number of authors and there is an ongoing 
debate in the literature regarding the cause of the Great Moderation. 
Critics, notably Christopher Sims and Tao Zha (Sims and Zha, Were 
There Regime Switches in US Monetary Policy? 2006) have proposed 
instead that the Great Moderation was caused by “good luck”—that 
is, the shocks that hit the economy after 1980 have been smaller. In 
my opinion, the “good policy” view is more convincing.

 11. Remarks by Governor Ben S. Bernanke at the Conference to Honor Milton 
Friedman (Bernanke, 2002).

 12. The Monetary History of the United States: 1867–1960 (Friedman and 
Schwartz, 1963).

 13. For Hayek’s views on socialism and social planning, see The Road 
to Serfdom (Hayek, 1944), which he dedicated to “socialists of all 
parties.”

 14. The Road to Serfdom (Hayek, 1944).
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 15. Youth unemployment in Spain reached 56.1% in 2013 and, in Greece, 
a staggering 62.9% of young people were without jobs (Burgen, 
“Spain Youth Unemployment Reaches Record 56.1%,” 2013).

 16. “Online Data Robert Shiller” (Shiller, 2015). The CAPE is a measure 
of the ratio of stock prices to expected future earnings, where earn-
ings are smoothed over twenty years to eliminate cycles. Financial 
economists assume that earnings growth in any instant is equal to 
a positive number; this is called the drift, plus a random variable 
that is equally likely to be positive as negative. A random variable 
with this property is called a random walk with drift. Models in which 
earnings growth is a random walk with drift, when coupled with 
simple but plausible theories of behavior, predict that the CAPE 
should be constant.

 17. My book Expectations, Employment and Prices (Farmer, 2010a) explains 
my original concept of “incomplete factor markets” in more depth. 
The first published version appeared in Farmer (“Old Keynesian 
Economics,” 2008c). Related works that discuss the idea of incom-
plete factor markets include Farmer (“Old Keynesian Economics,” 
2006; “Animal Spirits, Persistent Unemployment and the Belief 
Function,” 2012a; “Confidence, Crashes and Animal Spirits,” 2012b; 
“Animal Spirits, Financial Crises and Persistent Unemployment,” 
2013a. Narayana Kocherlakota (“Incomplete Labor Markets,” 2012) 
uses the term incomplete labor markets to refer to the same idea. I have 
adopted Kocherlakota’s term incomplete labor markets because the 
term incomplete factor markets requires additional explanation for the 
general reader who is not familiar with the jargon of economics.

 18. “The Stock Market Crash Really Did Cause the Great Recession” 
(Farmer 2015b). A thirty-year-old person with a portfolio of stocks 
in a retirement account will not change her purchases every day in 
response to fluctuations in the value of her pension assets. A sixty-
five-year-old couple who recently retired will change their expendi-
ture plans if the value of their pension assets falls by 10% and is ex-
pected to remain depressed for five to ten years. For an alternative 
view of the transmission mechanism from wealth to stock prices, 
see the article by Jean-Paul Fitoussi et al. (Fitoussi, Jestaz, Phelps, 
and Zoega, “Roots of the Recent Recoveries:  Labor Reforms or 
Private Sector Forces,” 2000) and Edmund Phelps’ book, Structural 
Slumps (1994).

 19. Although unemployment in the United States is now almost back 
to prerecession levels, it has taken eight years to get there. And it 
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is unlikely, in my view, that unemployment would have returned 
to 5% in the absence of the remarkable monetary stimulus that was 
engaged in by the Federal Reserve.

 20. “The Austerity Delusion” (Krugman, 2015).
 21. Sir John Hicks (“Mr. Keynes and the Classics:  A  Suggested 

Interpretation,” 1937)  and Alvin Hansen (“Mr. Keynes on 
Underemployment Equilibrium,” 1936)  are jointly credited with 
the development of the IS-LM model. Paul Samuelson introduced 
a version of the Hicks–Hansen model to several generations of 
undergraduates and added an adjustment mechanism to con-
nect the short run with the long run. The neoclassical synthesis 
first appeared in the third edition of his undergraduate textbook 
Economics: An Introductory Analysis (Samuelson, 1955). For a discus-
sion of the role of Samuelson’s text in the history of thought, see 
“After the Revolution: Paul Samuelson and the Textbook Keynesian 
Model” (Pearce and Hoover, 1995).

 22. Prominent Keynesians of the IS-LM persuasion include University 
of California Berkeley professor J. Bradford DeLong, Nobel Laureate 
Paul Krugman, and former US Treasury secretary and Harvard 
president Lawrence Summers.

 23. Friedman developed the permanent income hypothesis (Friedman, 
A Theory of the Consumption Function, 1957)  and, in related work, 
Albert Ando and Franco Modigliani (“The ‘Life Cycle’ Hypothesis 
of Saving: Aggregate Implications and Tests,” 1963) worked on the 
life cycle hypothesis. These theories are complementary. They each 
deny the importance of current income as the sole determinant of 
aggregate consumption and they replace income with a concept of 
aggregate wealth.

 24. “The Relationship of Home Investment to Unemployment” (Kahn, 
1931).

 25. See Farmer (“The Stock Market Crash of 2008 Caused the Great 
Recession: Theory and Evidence,” 2012d; “The Stock Market Crash 
Really Did Cause the Great Recession,” 2015b), Corpe (“Forecasting 
UK Unemployment Using Stock Market Prices,” 2014), and Fritsche 
and Pierdzioch (“Animal Spirits, the Stock Market, and the 
Unemployment Rate: Some Evidence for German Data,” 2016).

 26. Friedman’s prescription for economic policy was that the central 
bank should set the rate of money creation at 5% per year and refrain 
from trying to influence economic activity. Government attempts 
to stabilize the economy would, according to Friedman, introduce 
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additional uncertainty and make it more difficult for private agents 
to act (Friedman, A Program for Monetary Stability, 1960).

 27. I have frequently met this comment when presenting my work at 
academic conferences. It is inspired by Robert Barro’s work on the 
connection between models where choices are made by a represen-
tative family, and models of overlapping generations of agents. The 
equilibria of overlapping-generations models are frequently Pareto 
inefficient. The reason is subtle and is connected with the double-
infinity of people and commodities in these models (Shell, “Notes 
on the Economics of Infinity,” 1971). Barro showed that, under 
some circumstances, the market failure that arises in these models 
could be corrected by chains of operative bequests from parents to 
their children (Barro, “Are Government Bonds Net Wealth?” 1974). 
Barro’s argument does not apply to the Pareto inefficiency caused 
by incomplete participation in insurance markets.

 28. An ETF is an asset that consists of a basket of stocks where the 
stocks are chosen to reflect some desired characteristic. For exam-
ple, it is possible to buy an ETF that consists of every stock that 
makes up the Dow Jones index. The price of the ETF goes up and 
down in line with the Dow, and the stocks that make up the basket 
are held in proportion to the weight of their relative value in the 
market index.

 29. See, for example, the article “On a Correct Measure of Inflation” by 
Alchian and Klein (1973).

 30. See the work by Mathias Drehmann, Claudio Borio, and Costas 
Tsatsaronis (“Anchoring Countercyclical Capital Buffers: The Role 
of Credit Aggregates,” 2011).

 31. For a concise history of contemporary economic thought, with a 
unique twist, read my book How the Economy Works (Farmer, 2010b).

Chapter 2
 1. “Propagation Problems and Impulse Problems in Dynamic 

Economics” (Frisch, 1966 [1933]), Interest and Prices (Wicksell, 1965 
[1898]).

 2. How the Economy Works:  Confidence, Crashes and Self-fulfilling 
Prophecies (Farmer, 2010b).

 3. Value and Capital (Hicks, 1946 [1939]).
 4. For an elaboration of this argument, see “The Temporary 

Equilibrium Method: Hicks against Hicks” (De Vroey, 2006).
 5. Economics: An Introductory Analysis (Samuelson, 1955).
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 6. Contributions to Modern Economics (Robinson, 1978, p. 256).
 7. The ideas and development of that school are summarized in a 

recent research paper by Beatrice Cherrier and Aurélian Saïdi, 
“The Indeterminate Fate of Sunspots in Economics” (2015) and in 
my survey paper “The Evolution of Endogenous Business Cycles” 
(Farmer, 2014c).

 8. “Self-fulfilling Prophecies” (Azariadis, 1981), “Do Sunspots 
Matter?” (Cass and Shell, 1983).

 9. “Commercial Crises and Sun-spots” (Jevons, 1878).
 10. “Monnaie et Allocation Intertemporelle” (Shell, 1977).
 11. The response to Shell’s seminar was reported to me by Karl in a 

personal conversation.
 12. I moved to West Philadelphia a couple of years later and I learned of 

the genesis of these ideas from personal conversations with Costas. 
His initial surprise at the idea that “sunspots matter” is recorded 
in an interview that Costas gave to Beatrice Cherrier and Aurélian 
Saïdi for their survey article “The Indeterminate Fate of Sunspots in 
Economics” (2015).

 13. “Self-fulfilling Prophecies” (Azariadis, 1981).
 14. “Self-fulfilling Prophecies and the Business Cycle” (Farmer and 

Woodford, 1984, 1997). The working paper version of this paper ap-
peared in 1984 (Farmer and Woodford, 1984). It remained unpub-
lished, but influential, for 13 years and was eventually published 
in 1997 as the first of a series of “classic unpublished papers” in 
Macroeconomic Dynamics (Farmer and Woodford, 1997). Woodford 
chose not to follow the Penn agenda and went on, instead, to promote 
New Keynesian economics. His book Interest and Prices: Foundations 
of a Theory of Monetary Policy (2003) is one of the most comprehensive 
treatments of New Keynesian economics in the field.

 15. “Indeterminacy and Increasing Returns” (Benhabib and Farmer, 
1994), “Real Business Cycles and the Animal Spirits Hypothesis” 
(Farmer and Guo, 1994), “Time to Build and Aggregate Fluctuations” 
(Kydland and Prescott, 1982).

 16. The Macroeconomics of Self-Fulfilling Prophecies (Farmer, 1993).
 17. See “The Indeterminate Fate of Sunspots in Economics” (Cherrier 

and Saïdi, 2015) for an elaboration of that theme.
 18. “The Evolution of Endogenous Business Cycles” (Farmer, 2014c). 

The book, A History of Macroeconomics (De Vroey, 2016), contains a 
nice summary of my work on second generation models. It is also an 
excellent summary of the recent history of macroeconomic theory.
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 19. Papers in the second-generation Endogenous Business Cycle (EBC2) 
literature include those by Angeletos and La’O (“Sentiments,” 2013); 
Benhabib, Wang, and Wen (“Sentiments and Aggregate Demand 
Fluctuations,” 2015); Brown (“Essays in Macroeconomics and 
International Trade,” 2010); Farmer and Plotnikov (“Does Fiscal 
Policy Matter? Blinder and Solow Revisited,” 2012); Gelain and 
Guerrazzi (“A DGSE Model from the Old Keynesian Economics: 
An Empirical Investigation,” 2010); Guerrazzi (“Expectations 
Employment and Prices: A Suggested Interpretation of the New 
‘Farmerian Economics,’ ” 2010); Guerrazzi (“Search and Stochastic 
Dynamics in the Old Keynesian Economics: A Rationale for the 
Shimer Puzzle,” 2011); Guerrazzi (“The ‘Farmerian’ Approach 
to Ending Finance-Induced Recession: Notes on Stability and 
Dynamics,” 2012); Heathcote and Perri (“Wealth and Volatility,” 
2012); Kashiwagi (“Search Theory and the Housing Market,” 
2010); Kashiwagi (“Sunspots and Self-Fulfilling Beliefs in the 
U.S. Housing Market,” 2014); Kocherlakota (“Incomplete Labor 
Markets,” 2012); Miao, Wang, and Xu (“Stock Market Bubbles and 
Unemployment,” 2012); Michaillat and Saez (“A Model of Aggregate 
Demand and Unemployment,” 2013); Michaillat and Saez (“An 
Economical Business Cycle Model,” 2014); Plotnikov (“Three 
Essays on Macroeconomics with Incomplete Factor Markets,” 2010), 
Plotnikov (“Hysteresis in Unemployment and Jobless Recoveries,” 
2014); Schmitt-Grohé and Uribe (“Pegs and Pain,” 2011); and 
Schmitt-Grohé and Uribe (“Pegs, Downward Wage Rigidity and 
Unemployment: The Role of Financial Structure,” 2014).

 20. Expectations, Employment and Prices (Farmer, 2010a).

Chapter 3
 1. Smith’s seminal work, An Inquiry into the Nature and Causes of the 

Wealth of Nations, is considered by many to represent the beginning 
of modern economics (1776).

 2. A Treatise on Political Economy (Say, 1834).
 3. Industrial Fluctuations (Pigou, 1927).
 4. “The Relationship between Unemployment and the Rate of Change 

of Money Wages in the United Kingdom 1861–1957” (Phillips, 1958).
 5. Economics: An Introductory Analysis (Samuelson, 1955).
 6. I am using the term hard core in the sense of Lakatos (The Methodology 

of Scientific Research Programmes, 1978). I  elaborate further on this 
idea in Chapter 5.
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 7. Richard G. Lipsey was one of the first to explore the theoretical under-
pinnings of the Phillips Curve (“The Relation between Unemployment 
and the Rate of Change of Money Wage Rates in the United Kingdom, 
1861–1957:  A  Further Analysis,” 1960). For a history and survey of 
the importance of the Phillips Curve, see Lipsey and Scarth’s (2011) 
Inflation and Unemployment: The Evolution of the Phillips Curve.

 8. The Hunt for Vulcan: … And How Albert Einstein Destroyed a Planet, 
Discovered Relativity, and Deciphered the Universe (Levenson, 2015).

 9. “Analytical Aspects of Anti-Inflation Policy” (Samuelson and Solow, 
1960).

 10. “The Counter-Revolution in Monetary Theory,” (Friedman, 1970b, 
page 11).

 11. See “The Role of Monetary Policy” (Friedman, 1968) and “Money 
Wage Dynamics and Labor Market Equilibrium” (Phelps, 1968).

 12. Friedman (“The Role of Monetary Policy,” 1968).
 13. This narrative is based on the work of Jo-Anna Gray (“Wage 

Indexation: A Macroeconomic Approach,” 1976).
 14. Friedman introduced adaptive expectations in his book, A Theory of 

the Consumption Function (Friedman, 1957).
 15. See “Expectations and the Neutrality of Money” (Lucas Jr., 1972).
 16. See “Rational Expectations and the Theory of Price Movements” 

(Muth, 1961).
 17. “Natural Rate Doubts” (Beyer and Farmer, 2007). We were not 

the first to study the low-frequency properties of these data. 
Robert G. King and Mark Watson (“Testing Long-Run Neutrality,” 
1997) looked at bivariate tests of the long-run neutrality of money 
and found that evidence for the nonneutrality of money is inconclu-
sive. Our study looks at three, not two, time series, and we allow for 
structural breaks.

 18. “The Natural Rate Hypothesis:  An Idea Past Its Sell-by-Date” 
(Farmer, 2013d).

 19. The fact that there is an upward-sloping long-run Phillips Curve 
can be explained in equilibrium models of money. See, for example, 
Berentsen, Menzio, and Wright (“Inflation and Unemployment in 
the Long Run,” 2011).

Chapter 4
 1. Economic models try to explain how many hours the average 

person spends in paid employment. However, they do not break 
this up into its three constituent parts: How many people are part of 
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the labor force, as opposed to those who are retired or stay-at-home 
caregivers? How many hours a week does each employed person 
work? And how many people who want to work are actually in paid 
employment as opposed to being unemployed?

 2. The General Theory of Employment, Interest and Money (Keynes, 1936).
 3. Lucas’ first work on this topic was a coauthored article with 

Leonard Rapping (“Real Wages Employment and Inflation,” 1969). 
Three years later Lucas published an influential single-author paper 
(“Expectations and the Neutrality of Money,” 1972) that introduced 
the concept of rational expectations. Lucas continued to write a 
series of papers that used the market-clearing approach and, de-
spite initial resistance from Keynesian economists, the equilibrium 
approach became dominant in a relatively short period.

 4. See Kydland and Prescott (“Time to Build and Aggregate 
Fluctuations,” 1982). The Ramsey growth model is named after 
Frank Ramsey (“A Mathematical Theory of Saving,” 1928). Ramsey 
was a contemporary of Keynes in Cambridge, England, and he was 
the first person to introduce the mathematics necessary to study the 
optimization problem of an infinitely lived family. The term real 
business cycles comes from an article by John B. Long Jr. and Charles 
Plosser (“Real Business Cycles,” 1983).

 5. See Hodrick and Prescott (“Post-War U.S. Business Cycles: A Des-
criptive Empirical Investigation,” 1997).

 6. “The Monetarist Controversy, or Should We Forsake Stabilization 
Policies” (Modigliani, 1977).

 7. See Mankiw and Romer (New Keynesian Economics: Vol. 2: Coordin-
ation Failures and Real Rigidities, 1991).

 8. Industrial Fluctuations (Pigou, 1927). Important contributions to 
the New Keynesian DSGE agenda were made, among others, by 
Lawrence J.  Christiano, Martin Eichenbaum, and Charles Evans 
(“Nominal Rigidities and the Dynamics Effects of a Shock to 
Monetary Policy,” 2005); Jordi Galí and Mark Gertler (“The Science 
of Monetary Policy:  A  New Keynesian Perspective,” 1999); and 
Michael Woodford (Interest and Prices:  Foundations of a Theory of 
Monetary Policy, 2003). The pinnacle of the DSGE approach is sum-
marized in an influential paper by Frank Smets and Raf Wouters 
(“An Estimated Dynamic Stochastic General Equilibrium Model 
of the Euro Area,” 2003). By adding many different frictions and 
shocks to a DSGE model, they showed that a New Keynesian DSGE 
model provides a credible explanation of past data. The problem 
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with their approach is that the New Keynesian DSGE model must 
be modified continually by adding new frictions or new shocks to 
incorporate new facts.

 9. In Expectations, Employment and Prices (Farmer, 2010a), I present an 
alternative to the Hodrick–Prescott filter that I call measurement of 
data in wage units.

 10. This argument is drawn from my article “The Natural Rate 
Hypothesis: An Idea Past Its Sell-by-Date,” (Farmer, 2013d). It first 
appeared in the Bank of England Quarterly Bulletin.

 11. “Changing Trends in the Labor Force:  A  Survey” (DiCecio, 
Engemann, Owyang, and Wheeler, 2008).

Chapter 5
 1. See Pearce and Hoover (“After the Revolution: Paul Samuelson and 

the Textbook Keynesian Model,” 1995) for a discussion of the influ-
ence of Samuelson’s textbook.

 2. Essays in Positive Economics (Friedman, 1953).
 3. Conjectures and Refutations:  The Growth of Scientific Knowledge 

(Popper, 1963).
 4. The leading reference is The Structure of Scientific Revolutions (Kuhn, 

1962).
 5. Axel Leijonhufvud has written many essays and several books on 

the connection between macroeconomics and the philosophy of 
science. One of my favorite collections is his book Information and 
Coordination: Essays in Macroeconomic Theory (Leijonhufvud, 1981).

 6. The book Criticism and the Growth of Knowledge (Lakatos and 
Musgrave, 1970) contains a delightful collection of essays by lead-
ing philosophers of science, including a marvelous chapter by Imre 
Lakatos. I recommend it highly to anyone with an interest in phi-
losophy and to the discerning graduate student of economics who 
is looking for a break from his or her latest homework assignment 
on functional analysis.

 7. Essays, Moral, Political and Literary, based on the 1777 edition pub-
lished originally published as vol. 1 of Essays and Treatises on Several 
Subjects (Hume, 1987 [1777]).

 8. Economists use the word equilibrium to refer to a situation when no 
person has an incentive to change his or her behavior. When used in 
a dynamic concept, the variables modeled by a dynamic equilibrium 
may be changing over time. That is very different from the physi-
cist’s use of equilibrium, which means a state that is constant from 
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one period to the next. To describe the physicist’s concept, econo-
mists refer to a steady-state equilibrium. I discuss these differences in 
my book The Macroeconomics of Self-fulfilling Prophecies (Farmer, 1993).

 9. “Sticky Prices in the United States” (Rotemberg, 1982).
 10. See “Staggered Prices in a Utility Maximizing Model” (Calvo, 1983). 

Tak Yun (1996) first used the Calvo mechanism in a complete gen-
eral equilibrium model, documented in “Nominal Price Rigidity, 
Money Supply Endogeneity, and Business Cycles.”

 11. I first heard the term Calvo Fairy, used as a humorous reference to 
Calvo’s randomizing device, during a visit to the economics depart-
ment at Arizona State University seven or eight years ago. I used 
the term in a piece in the Financial Times in January 2010 (Farmer, 
“The Stimulus Plan, Unemployment and Economic Theory:  Why 
I Don’t Believe in Fairies,” 2010e). The term has lost some of its edge 
since Paul Krugman wrote a piece in the New  York Times in July 
2010 (Krugman, “Don’t Know Much About History,” 2010), where 
he coined the term “confidence fairy” to represent the antihero in a 
narrative that makes fun of the idea that confidence matters in the 
way that I claim in this book, and that I summarized in my Financial 
Times article. The idea that confidence is a primary driving variable 
is the biggest difference between my view of financial crises and the 
traditional Keynesian view that Krugman advocates. If I am right, 
expansive fiscal policy to combat a recession is unlikely to succeed 
unless it simultaneously restores confidence in the stock market.

 12. “Nominal Rigidities and the Dynamics Effects of a Shock to 
Monetary Policy” (Christiano, Eichenbaum, and Evans (2005).

 13. Peter Klenow and Benjamin Malin (2011) survey the evidence from 
supermarket scanner data in “Microeconomic Evidence on Price 
Setting.” Some progress has been made on models in which people 
choose not to keep up with all the information relevant to their de-
cisions because they have a limited attention span. These are re-
ferred to by Christopher Sims (2003), in “Implications of Rational 
Inattention,” as models of rational inattention. A  related concept, 
sticky information, was proposed by N.  Gregory Mankiw and 
Ricardo Reis (2007) in “Sticky Information in General Equilibrium.” 
To date, neither of these concepts has been incorporated fully into 
New Keynesian theory, although there is some promising research 
that attempts to do so. See the survey by Mirko Wiedeholt (2010) in 
New Palgrave Dictionary of Economics (Wiederholt, 2010).

 14. See, for example, the article “Models and Their Uses” (Sims, 1989).
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 15. Persistence of the inflation rate is not the only feature of data con-
tradicted by the simplest New Keynesian models. The interest rate 
and the growth rate of real GDP also display inertia. It is possible 
to modify the New Keynesian model by adding additional features. 
For example, preferences may be determined in part by habits in 
which past consumption matters, as in the work of Andrew Abel 
(“Asset Prices under Habit Formation and Catching up with the 
Joneses,” 1990) or George Constantinides (“Habit Formation: A 
Resolution of the Equity Premium Puzzle,” 1990). This modifica-
tion explains why lagged GDP growth may influence current GDP 
growth. The central bank may take lagged interest rates into ac-
count when setting the current interest rate, as argued by Olivier 
Coibion and Yuriy Gorodnichenko (“Why Are Target Interest Rate 
Changes So Persistent?” 2012). This modification explains why last 
period’s interest rate may influence the current interest rate. It is 
harder, in my view, to find a plausible modification to the New 
Keynesian model that gives a role to lagged inflation while main-
taining the core assumption of rational agents.

 16. “Inflation Persistence” (Fuhrer and Moore, 1995).
 17. This debate is an example of the fact that the same issues in eco-

nomics are often debated several times as the next generation forgets 
the knowledge accumulated by the preceding ones. In 1977, Stanley 
Fischer wrote an article titled “Long-Term Contracts, Rational 
Expectations and the Optimal Money Supply Rule,” in which he ex-
plained sticky prices as the outcome of nominal contracts between 
workers and firms. Robert Barro replied. In a criticism of Fischer, 
Barro wrote the article “Long-Term Contracting, Sticky Prices and 
Monetary Policy” (Barro, 1977), in which he pointed out that rational 
agents would never write the contracts that Fischer simply assumed, 
because they would leave both parties to the contract worse off.

 18. “Real Wages Employment and Inflation” (Lucas Jr. and Rapping, 
1969).

 19. “Unemployment Fluctuations with Staggered Nash Wage 
Bargaining” (Gertler and Trigari, 2009), “An Estimated DSGE Model 
with Unemployment and Staggered Wage Bargaining,” (Gertler, 
Sala, and Trigari, 2008). The Gertler–Trigari model is based on theo-
retical work by Robert Hall and Paul Milgrom (2008), “The Limited 
Influence of Unemployment on the Wage Bargain.”

 20. “Confidence, Crashes and Animal Spirits” (Farmer, 2012b). Dmitry 
Plotnikov, in his PhD dissertation “Three Essays in Economies with 
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Incomplete Factor Markets,” (Plotnikov, 2010) and in the work-
ing paper, “Hysteresis in Unemployment and Jobless Recoveries,” 
(Plotnikov, 2014) has extended this work to production economics.

 21. Models of Business Cycles (Lucas Jr., 1987).
 22. “Markups, Gaps, and Business Fluctuations” (Galí, Gertler and 

López-Salido, 2007).
 23. “Harberger triangle” (Harberger, “Three Basic Postulates for 

Applied Welfare Economics: An Interpretive Essay,” 1971) is a mea-
sure of the deadweight loss that arises from distortionary taxes in 
a classical model of demand and supply. An “Okun gap” (Okun, 
“Potential GNP: Its Measurement and Significance,” 1962) is the dif-
ference between actual and potential GDP that arises in Keynesian 
models as a consequence of deficient aggregate demand.

 24. “The Stock Market Crash of 2008 Caused the Great Recession: 
Theory and Evidence” (Farmer, 2012d), “The Stock Market Crash 
Really Did Cause the Great Recession” (Farmer, 2015b).

 25. Expectations, Employment and Prices (Farmer, 2010a), “Animal 
Spirits, Persistent Unemployment and the Belief Function” (Farmer, 
2012a), “Confidence, Crashes and Animal Spirits” (Farmer, 2012b), 
“Animal Spirits, Financial Crises and Persistent Unemployment” 
(Farmer, 2013a). Alternative models of bubbles include work by 
Lansing (“Rational and Near-Rational Bubbles Without Drift,” 
2010), Caballero and Krishnamurthy (“Bubbles and Capital Flow 
Volatility:  Causes and Risk Management,” 2006), and Martin and 
Ventura (“Economic Growth with Bubbles,” 2012). For a historical 
account of bubbles, see the entertaining book Extraordinary Popular 
Delusions and the Madness of Crowds (Mackay, 1980 [1841]).

 26. Animal Spirits (Akerlof and Shiller, 2009).
 27. “Noise Trader Risk in Financial Markets” (DeLong, Shleifer, 

Summers, and Waldmann, 1990).
 28. “The Rationality Debate, Simmering in Stockholm” (Shiller, 2014).
 29. “Rational Fools:  A  Critique of the Behavioral Foundations of 

Economic Theory” (Sen, 1977), Mathematical Psychics:  An Essay on 
the Application of Mathematics to the Moral Sciences (Edgeworth, 1881).

 30. ““Rational Fools: A Critique of the Behavioral Foundations of 
Economic Theory” (Sen, 1977, p. 317).

 31. “Rational Fools: A Critique of the Behavioral Foundations of 
Economic Theory” (Sen, 1977, p. 318).

 32. The Methodology of Scientific Research Programmes (Lakatos, 1978).
 33. The Copernican Revolution (Kuhn, 1957).
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 34. “Noise Trader Risk in Financial Markets” (DeLong, Shleifer, 
Summers, and Waldmann, 1990).

 35. “Inflation Persistence” (Fuhrer and Moore, 1995).
 36. “Unemployment Fluctuations with Staggered Nash Wage Bargain-

ing” (Gertler and Trigari, 2009).
 37. Post-Keynesian Macroeconomic Theory (Davidson, 2011).
 38. “Auctions have emerged as the primary means of assigning spectrum 

licenses to companies wishing to provide wireless communication ser-
vices. Since July 1994, the Federal Communications Commission (FCC) 
has conducted 33 spectrum auctions, assigning thousands of licenses 
to hundreds of firms” (Cramton, “Spectrum Auctions,” 2002, p. 605). 
The 2012 Nobel Memorial Prize in Economics was awarded to Alvin 
Roth and Lloyd Shapley “for the theory of stable allocations and the 
practice of market design.” Shapley worked on the theory; Roth put 
that theory into practice. “Roth has … developed systems for matching 
doctors with hospitals, school pupils with schools, and organ donors 
with patients” (The Sveriges Riksbank Prize in Economic Sciences in 
Memory of Alfred Nobel 2012, “Alvin E. Roth Facts,” 2012).

Chapter 6
 1. “Unemployment and Labor Market Rigidities” (Nickell, 1997).
 2. The book Job Creation and Destruction, by Stephen J.  Davis, John 

C. Haltiwanger, and Scott Schuh (1996), provides an excellent intro-
duction to the US data on job flows, interpreted through the lens of 
search theory.

 3. Important contributions from each of these economists include, 
“Wage Determination and Efficiency in Search Equilibrium” 
(Diamond, 1982), “A Theory of Wage and Employment Dynamics” 
(Mortensen, 1970), and “Job Search and Participation” (Pissarides, 
1976). The DMP model is a microeconomic model of a labor market. 
David Andolfatto (“Business Cycles and Labor-Market Search,” 
1996) and Monica Merz (“Search in the Labor Market and the Real 
Business Cycle,” 1995)  were the first to bring back the concept of 
unemployment to a modern DSGE model by integrating the DMP 
model with an otherwise standard DSGE model of business cycles.

 4. “Chosen appropriately” means the bargaining weight must be re-
lated to a parameter of the search technology. The condition that 
guarantees that classical search equilibrium is socially optimal is 
called the Hosios condition (Hosios, “On the Efficiency of Matching 
and Related Models of Search and Unemployment,” 1990).
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 5. In previously published work I  have referred to what I  call “the 
Keynesian search model” as “old-Keynesian economics.”

 6. “The Excess Demand for Labour: A Study of Conditions in Great 
Britain, 1946–56” (Dow and Dicks-Mireaux, 1958).

 7. I  used this same example in my book How the Economy Works 
(Farmer, 2010b).

 8. When Friedman (“The Role of Monetary Policy,” 1968) coined this 
term he defined it to be the equilibrium unemployment rate in a 
model where the equilibrium is unique and equal to the social plan-
ning optimum. I will construct a Keynesian search model where 
equilibrium is not unique. In this model, it is more appropriate to 
define the natural rate of unemployment to be the social planning 
optimum.

 9. I normalized the labor force to one. To draw the graph, I assumed 
that 10% of the people in the labor force lose their jobs every month.

 10. How would a general equilibrium theorist describe the markets 
and the price signals that cause the market to replicate the social 
planning optimum? Just as there are markets for labor and capital, 
so we would need markets for unemployment and vacancies; these 
are the factor inputs to the search technology. These markets would 
generate a relative price for the exclusive right to find a job for an 
unemployed worker and a relative price for the exclusive right to fill 
a vacancy for a corn producer. Three types of agents would popu-
late these markets: households, production firms, and matchmak-
ing firms.

Production firms and matchmaking firms would play different 
roles. Production firms would produce corn. Matchmaking firms 
would operate a search technology that finds a suitable job for every 
unemployed worker. Their role would be analogous to that of an 
Internet dating site that helps prospective marriage partners find 
their most suitable mate.

In an equilibrium that decentralizes the planning solution 
with markets, matchmaking firms would pay unemployed work-
ers for the exclusive right to find them a job, and they would pay 
the firms that produce commodities for the exclusive right to fill 
their vacancies. After matching suitable workers with production 
firms, the  matchmaking firm would sell the match back to the 
production firm.

In reality, we do not see matchmaking firms that operate in this 
way because the market would be difficult to police. It faces a moral 
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hazard problem. There is an incentive for a dishonest unemployed 
worker to cheat and refuse to accept a job when it is offered. And as 
with Akerlof’s (“The Market for ‘Lemons’: Quality Uncertainty and 
the Market Mechanism,” 1970) description of the used car market, it 
only takes a few lemons to destroy the possibility that a competitive 
market can function at all. Because it would be difficult or impos-
sible to force a matched worker to accept a job, the labor market is 
incomplete.

 11. Farmer (“Aggregate Demand and Supply,” 2008a; Expectations, 
Employment and Prices, 2010a; “Animal Spirits, Persistent Unemployment 
and the Belief Function,” 2012a; “Confidence, Crashes and Animal 
Spirits,” 2012b).

 12. Friedman (A Theory of the Consumption Function, 1957), Ando and 
Modigliani (“The ‘Life Cycle’ Hypothesis of Saving:  Aggregate 
Implications and Tests,” 1963).

 13. In an influential article “The Cyclical Behavior of Equilibrium 
Unemployment and Vacancies,” Shimer (2005) showed that classical 
search models do a very poor job of explaining the cyclical volatil-
ity of the unemployment rate. In a related article, “Employment 
Fluctuations with Equilibrium Wage Stickiness,” Robert Hall (2005) 
suggested a resolution to this issue. In a 1987 article titled “Costly 
Search and Recruiting,” Peter Howitt and Preston McAfee (1987) 
showed there are many possible steady-state equilibria in search 
models. Following up on their idea, Hall proposed to select one equi-
librium by fixing the wage. Although Hall’s argument worked well 
empirically, he was criticized for not providing a proper microfoun-
dation to the assumption of rigid wages. Subsequently, he refocused 
his research agenda on the microfoundations of wage bargaining. 
Unlike Hall, whose work is firmly rooted in the tradition of classi-
cal search theory, I  developed a new approach—Keynesian search 
theory—in which I  close my model with a new fundamental:  the 
belief function.

 14. For a fascinating alternative perspective, see the work by Roman 
Frydman and Michael Goldberg (Imperfect Knowledge Economics: 
Exchange Rates and Risk, 2007; “Opening Models of Asset Prices and 
Risk to Nonroutine Change,” 2013). Frydman and Goldberg take the 
idea of nonstationarity seriously and they construct a theory to ex-
plain how people would behave in a nonstationary environment.

 15. “Econometric Policy Evaluation: A Critique” (Lucas Jr., 1976).
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 16. I discussed this idea in “The Lucas Critique, Policy Invariance and 
Multiple Equilibria” (Farmer, 1990). I show there that the Lucas cri-
tique may not hold in models of multiple equilibria.

 17. “A Theoretical Framework for Monetary Analysis” (Friedman, 
1970a, p. 207, footnote 6).

Chapter 7
 1. Representative works from these three authors include “Efficient 

Capital Markets:  A  Review of Theory and Empirical Work” by 
Eugene Fama (1970), “Large Sample Properties of Generalized 
Method of Moments Estimators” by Lars Hansen (1982), and “Do 
Stock Prices Move Too Much to Be Justified by Subsequent Changes 
in Dividends?” by Robert Shiller (1981).

 2. I make these points in three single-author works (Farmer, “Qualitative 
Easing: How it Works and Why it Matters,” 2012c; “Asset Prices in a 
Lifecycle Economy,” 2014a; “Pricing Assets in an Economy with two 
Types of People”, 2016) and in my coauthored paper (Farmer, Nourry, 
and Venditti, “The Inefficient Markets Hypothesis: Why Financial 
Markets Do Not Work Well in the Real World,” 2012).

 3. “Do Sunspots Matter?” (Cass and Shell, 1983). In a spoof on the work 
of Stanley Jevons, “Commercial Crises and Sun-spots” (Jevons, 
1878), Cass and Shell refer to a nonfundamental shock as a sunspot. 
Jevons believed the sunspot cycle might affect economic activity 
through its influence on weather patterns. According to the Cass–
Shell definition, a sunspot is a shock to the economy that causes the 
pattern of production and consumption to differ across states as a 
pure consequence of a change in beliefs.

 4. The constant and the power may be fractions or negative numbers. 
In an important special case, the power is replaced by the logarithm 
of consumption. Conventional preferences are said to display the 
property of constant relative risk aversion. The “risk aversion” of a 
person is captured by the amount of money she would be willing to 
pay to avoid a gamble.

 5. “Do Stock Prices Move Too Much to Be Justified by Subsequent 
Changes in Dividends?” (Shiller, 1981), “Stock Price Volatility: A Test 
Based on Implied Variance Bounds” (LeRoy and Porter, 1981). There 
has been a huge amount of research on excess volatility since the 
early work by Shiller and by LeRoy and Porter. John Cochrane 
wrote a survey (“Presidential Address:  Discount Rates,” 2011)  in 
which he suggests asset prices do not display excess volatility if 
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one recognizes the market price of risk is time varying. Cochrane is 
forced to assume the rate at which the representative agent is will-
ing to trade goods today for goods tomorrow is highly volatile and 
time varying, because he holds firmly to the classical paradigm in 
which all shocks are fundamental. Because the representative agent 
is a dubious construction at best, I  am not personally convinced 
by explanations of volatile asset prices that invoke changes in his 
preferences.

 6. “The Equity Premium: A Puzzle” (Mehra and Prescott, 1985).
 7. For a comprehensive survey of exotic preferences, see “Exotic 

Preferences for Macroeconomists,” by David Backus, Bryan 
Routledge, and Stanley Zin (2004). The first works to extend pref-
erences beyond the class used normally by macroeconomists 
was by David Kreps and Evan Porteus (“Temporal Resolution 
of Uncertainty and Dynamic Choice Theory,” 1978; “Temporal 
Von-Neumann Morgenstern and Induced Preferences,” 1979). 
This work was extended by Larry Epstein and Stanley Zin 
(“Substitution, Risk Aversion and the Temporal Behavior of 
Consumption and Asset Returns: An Empirical Analysis,” 1989; 
“Substitution, Risk Aversion and the Temporal Behavior of 
Consumption and Asset Returns:  A  Theoretical Framework,” 
1991). People with Epstein–Zin preferences care not just about ex-
pected future consumption, but also about when they acquire 
new knowledge about the future.

 8. “The Equity Risk Premium: A Solution” (Rietz, 1988); “Rare 
Disasters, Asset Prices, and Welfare Costs” (Barro, 1999); Rare Events 
and the Equity Premium Puzzle (Barro, 2005).

 9. For a survey of the literature on general equilibrium theory with 
incomplete markets, see The Theory of Incomplete Markets by Michael 
Magill and Martine Quinzii (2002).

 10. Nicholas Barbon (Insurance Hall of Fame, 2008).
 11. “The Short- and Long-Term Career Effects of Graduating in a 

Recession: Hysteresis and Heterogeneity in the Market for College 
Graduates” (Oreopoulos, Von-Wachter, and Heisz, 2012).

 12. “Do Sunspots Matter? (Cass and Shell, 1983). Cass and Shell used 
the terms intrinsic and extrinsic uncertainty to refer to fundamental 
and nonfundamental shocks.

 13. There is one subtlety here that is worth mentioning. Consider a 
simple world with two possible futures; I  call them future A and 
future B.  Roger Farmer might be born into future A  or future 
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B.  Should we consider Roger Farmer A  to be a different person 
from Roger Farmer B? If we answer yes to that question, then asset 
market fluctuations, caused by nonfundamental shocks, are Pareto 
efficient and there is nothing we should try to do about them. If, 
conversely, we consider Roger Farmer A and Roger Farmer B to be 
the same person born into different futures, we should provide the 
insurance that Roger Farmer would have provided for himself, if he 
could have entered into a prenatal contract. I favor this latter inter-
pretation, which is why I argue in favor of asset price stabilization. 
My argument is based on what the philosopher John Rawls calls the 
“veil of ignorance” (A Theory of Justice, 1971).

 14. I have explored the idea that incomplete participation is impor-
tant quantitatively in seven single-author and co-authored papers 
(Farmer, “Business Cycles with Heterogenous Agents,” 2002a; 
“Fiscal Policy, Equity Premia, and Heterogenous Agents,” 2002b; 
“Asset Prices in a Lifecycle Economy,” 2014a; “Global Sunspots and 
Asset Prices in a Monetary Economy,” 2015a; Farmer, Nourry, and 
Venditti, “Debt Deficits and Finite Horizons: The Stochastic Case,” 
2011; “The Inefficient Markets Hypothesis: Why Financial Markets 
Do Not Work Well in the Real World,” 2012; Farmer, “Pricing Assets 
in an Economy with Two Types of People,” 2016).

 15. Farmer, “Pricing Assets in an Economy with Two Types of People,” 
(2016).

 16. “The Debt Deflation Theory of Great Depressions” (Fisher, 1933).
 17. As Cochrane points out (“Presidential Address: Discount Rates,” 

2011), the assumption that people cannot make riskless profits in 
the asset markets implies movements in price-to-earnings ratios 
must be interpreted as fluctuations in the rate at which people are 
able to trade consumption goods today for state-dependent con-
sumption goods tomorrow. Finance theorists call this object the 
stochastic discount factor. If one were to assume markets are com-
plete, participation is complete, and there are no “frictions,” one 
would be forced to conclude that large swings in the price-to-earn-
ings ratio are Pareto efficient. I am unwilling to draw this conclu-
sion because participation is not complete and because I find the 
contortions required to squeeze the facts into a complete markets 
model to be unpalatable.

 18. “The Short- and Long-Term Career Effects of Graduating in a 
Recession: Hysteresis and Heterogeneity in the Market for College 
Graduates” (Oreopoulos, Von-Wachter, and Heisz, 2012).
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 19. In their widely cited study of financial crises This Time Is Different 
(Reinhart and Rogoff, 2011), Carmen Reinhart and Kenneth Rogoff 
distinguish financial crises from business cycle recessions. In 15 
of 35 financial crises documented in their data, recovery after a 
crisis took 15 years or longer; in one case, India in 1929, the recov-
ery took 31 years (Reinhart and Rogoff, “Recovery from Financial 
Crises: Evidence from 100 Episodes,” 2014).

 20. Expectations, Employment and Prices (Farmer, 2010a).
 21. The money wage is constructed by dividing consumption to em-

ployees by full-time equivalent employees using the procedure 
described in Expectations, Employment and Prices (Farmer, 2010a). 
The real value of the stock market graphed in each of these two 
figures is constructed by dividing the S&P 500 by the money 
wage. These data are available on my website http://rogerfarmer.
com.

 22. “The Stock Market Crash of 2008 Caused the Great Recession: 
Theory and Evidence” (Farmer, 2012d), “The Stock Market Crash 
Really Did Cause the Great Recession” (Farmer, 2015b).

 23. The stock market is the logarithm of the S&P 500 divided by a 
wage index. The unemployment variable is the logarithm of logistic 
transformation of the unemployment rate. Details are available on 
my website at http://rogerfarmer.com.

 24. The equation that links two nonstationary but cointegrated variables 
is called a cointegrating equation (Hamilton, “Time Series Analysis,” 
1994).

 25. “Investigating Causal Relations by Econometric Models and Cross-
spectral Methods” (Granger, 1969).

 26. I use the case of a court ruling as the fundamental event that trig-
gers a crisis purely as an illustration. In the context of the 2008 crisis, 
it is difficult to find a plausible candidate for a fundamental event 
of any kind and, for that reason, I personally find the animal spirits 
explanation more plausible.

 27. I am using the term animal spirits in the same way as in my 1994 
paper, coauthored with Jang-Ting Guo (Farmer and Guo, “Real 
Business Cycles and the Animal Spirits Hypothesis,” 1994) and 
as explained in my 2008 entry in the New Palgrave Dictionary of 
Economics (Farmer, Animal Spirits, 2008b). This is not the same as 
the usage by George Akerlof and Robert Shiller (Animal Spirits, 
2009). For a discussion of the two concepts, see my review of 
Akerlof and Shiller (Farmer, “Review of: Animal Spirits: How 

http://rogerfarmer.com
http://rogerfarmer.com
http://rogerfarmer.com
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Human Psychology Drives the Economy and Why It Matters for 
Global Capitalism. By George A. Akerlof and Robert J. Shiller,” 
2009b).

Chapter 8
 1. For a detailed exposition of the New Keynesian model, see the 

article by Jordi Galí and Mark Gertler (“The Science of Monetary 
Policy:  A  New Keynesian Perspective, 1999). An excellent source 
that explains New Keynesian economics at the level of an intro-
ductory graduate or advanced undergraduate class is the book 
Monetary Policy, Inflation and the Business Cycle: An Introduction to the 
New Keynesian Framework and Its Applications by Jordi Galí (2015). The 
book by Michael Woodford (2003), Interest and Prices: Foundations of 
a Theory of Monetary Policy, is more comprehensive but not as acces-
sible as Galí’s work for the beginning student.

 2. For a fascinating discussion of the history of GDP accounting, see 
GDP: A Brief But Affectionate History (Coyle, 2014).

 3. In 1962, Arthur Okun published an influential work, “Potential GNP: 
Its Measurement and Significance,” on the statistical relationship 
between the unemployment rate and the output gap in the United 
States. Okun estimated a relationship on data from 1947 through 
1960 and found that, for every one-percentage point increase in the 
output gap, the unemployment rate falls by 0.3 percentage points. 
That relationship changed somewhat after 1970 and, since 1970, the 
coefficient that connects the unemployment rate with the output gap 
is closer to one half than one third. The statistical connection in data 
between the unemployment rate and the output gap is known as 
Okun’s Law.

 4. Andy Haldane (2012), a chief economist for the Bank of England, 
makes the case in a piece for VoxEU titled “What Have Economists 
Ever Done for Us?” that the emergence of DSGE models was partly 
to blame for a collective loss of memory by economists about the 
relationship between money and credit.

 5. The Black Swan:  The Impact of the Highly Improbable (Taleb, 2010). 
A  seven-standard deviation event refers to the probability that a 
random variable is more than seven deviations away from its mean. 
If shocks to the economy were normally distributed, a seven-stan-
dard deviation event would be expected to occur only once every 
1,300,000,000,000 years. To put that number in perspective, the solar 
system is estimated to be roughly 4,600,000,000 years old.
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 6. The name Farmer Monetary Model was suggested by the editors of a 
volume in which “Animal Spirits, Persistent Unemployment and the 
Belief Function” (Farmer, 2012a) first appeared.

 7. Monetary Policy Rules (Taylor, 1999).
 8. “Staggered Prices in a Utility Maximizing Model” (Calvo, 1983) (see 

footnote 11 in Chapter 5 above).
 9. A  well-designed policy is one that satisfies what Michael 

Woodford has called the Taylor Principle (Woodford, Interest and 
Prices:  Foundations of a Theory of Monetary Policy, 2003, p.  90). The 
Taylor Principle asserts that the central bank should raise or lower 
the interest rate by more than one for one in response to an increase 
or a decrease in the inflation rate.

 10. For an application that adds all three sources of additional per-
sistence, see “Factor Analysis in a New Keynesian Model” (Beyer, 
Farmer, Henry, and Marcellino, 2008).

 11. “Natural Rate Doubts” (Beyer and Farmer, 2007).
 12. “Natural Rate Doubts” (Beyer and Farmer, 2007).
 13. “Natural Rate Doubts” (Beyer and Farmer, 2007). To be more 

precise, we cannot reject the hypothesis, using 240 quarters of 
data, that each of these variables has a unit root. That is a weaker 
statement than saying they are nonstationary. Nonstationary 
series and a highly persistent series are hard to tell apart in 
finite data samples. For example, Bradley Ewing and Phanindra 
Wunnava (“Unit Roots and Structural Breaks in North American 
Unemployment Rates,” 2001) prefer a model in which the unem-
ployment rate is stationary around a trend that changes occasion-
ally. The important issue for the argument I make in this book is 
that a transformation of the unemployment rate has unit root; it 
is, are changes in the number to which the unemployment rate is 
converging caused by changes in the natural rate or by changes in 
aggregate demand? The unit root model is, after all, just a limit-
ing case of the structural breaks model, in which the break occurs 
every period.

 14. A  linear combination of two variables, x and y, is a new variable 
z x y= + −λ λ( ) ,1   where the weight, λ, is a number between zero and 
one.

 15. “Some Properties of Time Series Data and Their Use in Econometric 
Model Specification” (Granger, 1981).

 16. Difference equations describe how a variable depends on its own 
past values. They are widely used by economists to describe the 
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motion of economic time series. In the natural sciences, it is more 
common to model change using differential equations. Differential 
equations assume time is a continuous variable. Difference equa-
tions assume, instead, that time proceeds in a sequence of discrete 
periods.

 17. Following the influential article “Trends and Random Walks in 
Macroeconomic Time Series” by Charles Nelson and Charles 
Plosser (1982), a large body of literature developed that studied 
the question: Does the GDP have a unit root? In my work, I have 
argued economic data are well described by variables that have 
a unit root. Others claim (Ewing and Wunnava, “Unit Roots and 
Structural Breaks in North American Unemployment Rates,” 2001), 
for example, that there are occasional breaks in an otherwise stable 
process and that the unemployment rate returns to a different level 
after every break. Differences with regard to the best way to model 
breaks are not important; what causes them is. The survey paper 
“Permanent and Transitory Components of GNP and Stock Prices” 
by John Cochrane (1994) contains an excellent discussion of these 
issues.

 18. I show in “Animal Spirits, Persistent Unemployment and the 
Belief Function” (Farmer, 2012a) that it is not enough to assume 
that demand shocks are persistent. To explain the data, the New 
Keynesian model must also be hit by persistent supply shocks. That 
implication is not usually explicit. A rare example of a Keynesian 
model that does make it explicit is the work by Robert Gordon 
(Gordon, The Phillips Curve Is Alive and Well: Inflation and the NAIRU 
during the Slow Recovery, 2013). Gordon distances himself from New 
Keynesian economics and he includes explicitly a backward-look-
ing Phillips Curve in which the non-accelerating inflation rate of 
unemployment (NAIRU) is nonstationary.

 19. “Trends and Random Walks in Macroeconomic Time Series” 
(Nelson and Plosser, 1982).

 20. I showed in Chapter 4 that labor force participation does not move 
much over the business cycle. Most movements in participation 
are caused by demographics as the Baby Boom generation moves 
through the population or by sociological factors that have changed 
the role of women in the labor market. For that reason, when I pres-
ent data in this chapter, I divide real GDP by the labor force as my 
measure of GDP per person. Sociological factors can also be related 
to economics. See, for example, “Technology and the Changing 
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Family: A Unified Model of Marriage, Divorce, Educational 
Attainment and Married Female Labor-Force Participation” by 
Jeremy Greenwood, Nezih Guner, Georgi Kocharkov, and Cezar 
Santos (2016).

Chapter 9
 1. John Taylor makes the case in “A Monetary Policy for the Future 

(Taylor 2015). Ben Bernanke responds in “The Taylor Rule: A 
Benchmark for Monetary Policy?” (Bernanke, 2015).

 2. “Of Money” (Hume, 1987 [1777]).
 3. Rethinking Expectations:  The Way Forward for Macroeconomics 

(Frydman and Phelps, 2013).
 4. “Mr. Keynes on Underemployment Equilibrium” (Hansen, 1936), 

“Mr. Keynes and the Classics: A Suggested Interpretation” (Hicks, 
1937).

 5. “Macroeconomics and the Financial Cycle:  Hamlet without the 
Prince?” (Borio, 2013).

 6. “Inflation in the Great Recession and New Keynesian Models” (Del 
Negro, Schorfheide, and Giannoni, 2015, p. 168).

 7. The Holy Grail of Macroeconomics: Lessons from Japan’s Great Recession 
(Koo, 2008) develops a theory of “balance sheet recessions.”

 8. “Pricing Assets in an Economy with Two Types of People” (Farmer, 
2016). I am not the only economist, nor am I the first, to seek an ex-
planation for financial cycles and the associated persistence of dis-
count rates. There is a tremendous amount of ongoing research by 
economists, some of whom identify themselves as New Keynesians 
and some of whom do not. Two influential examples include the 
work of Kiyotaki and Moore (“Credit Cycles,” 1997), who talk of 
“credit cycles”; and Geanakoplos (“The Leverage Cycle,” 2010), who 
refers to the “leverage cycle.”

 9. I first used a function like this to select an equilibrium in “The 
Lucas Critique, Policy Invariance and Multiple Equilibria” (Farmer, 
1990) and I referred to it as a belief function in the first edition of 
my book The Macroeconomics of Self-fulfilling Prophecies (1993). In his 
PhD dissertation, “Three Essays in Incomplete Factor Markets,” 
(Plotnikov, 2010), Dmitry Plotnikov used this idea in a more so-
phisticated model than I present here. Plotnikov’s model includes 
capital formation. In the IMF working paper, “Hysteresis in 
Unemployment and Jobless Recoveries” (Plotnikov, 2014) he finds 
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that a model, driven by shocks to a belief function, explains hyster-
esis in US data.

 10. “Animal Spirits, Persistent Unemployment and the Belief Function” 
(Farmer, 2012a), A  Theory of the Consumption Function (Friedman, 
1957).

 11. “Animal Spirits, Persistent Unemployment and the Belief Function” 
(Farmer, 2012a).

 12. I discussed this idea in “Why Does Data Reject the Lucas Critique?” 
(Farmer, 2002c), in which I  introduced a concept that I  called gen-
eralized adaptive expectations. This concept is related to the work of 
George Evans and Seppo Honkapohja (Learning and Expectations in 
Macroeconomics, 2001). They propose we restrict attention to rational 
expectations equilibria that can be learned using some plausible 
mechanism. One such mechanism is the application of least-squares 
regressions to learn about the connection between future prices and 
current economic variables. I agree with the Evans and Honkapohja 
proposal; but rather than use their criterion to select one of the many 
rational expectations equilibria, I  propose the learning rule itself 
should become part of the economic model. One might envisage 
a range of plausible rules that people might use to learn about the 
world in which they live. I take it as axiomatic that the rule should 
coincide with a rational expectations equilibrium if it is applied re-
peatedly in a stationary environment.

 13. A person’s belief is rational if her subjective probability distribution 
about a future variable coincides with its actual probability distri-
bution. The rational expectations assumption is not a property of 
the world; it is a consistency requirement for an economic model.

 14. “Expectations and the Neutrality of Money” (Lucas Jr., 1972).
 15. “Existence of a Competitive Equilibrium for a Competitive 

Economy” (Arrow and Debreu, 1954).
 16. Timothy Kehoe and David Levine have shown that, in models 

of overlapping generations, there is, generically, a continuum of 
equilibria (“Comparative Statics and Perfect Foresight in Infinite 
Horizon Economies,” 1985). Generically means that multiplicity is 
not, in any sense, unusual. If you were to consider a large class of 
possible models, distinguished by their assumptions about pref-
erences and technology, in a nontrivial fraction of those models 
there would be a continuum of equilibria. The fact that there may 
be a continuum of equilibria was known to be true in overlapping 
generations of money. Kehoe and Levine showed it is also true in 
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models of exchange with no money when there are multiple goods 
and multiple types of people.

 17. The real interest rate would equal the difference between the rep-
resentative agent’s time preference rate and the growth rate of po-
tential output. And the inflation rate and the interest rate would be 
solved uniquely by combining these identities with the Taylor Rule. 
The steady-state equilibrium of this model is unique.

 18. When a system obeys that property, we say that it displays hys-
teresis. The work of Blanchard and Summers (“Hysteresis and 
the European Unemployment Problem,” 1986; “Hysteresis in 
Unemployment,” 1987)  drew the attention of the profession to 
this possibility. For recent examples of economic models that 
display hysteresis in a fully developed DSGE model see Farmer 
(“Confidence, Crashes and Animal Spirits,” 2012b) and Plotnikov 
(“Hysteresis in Unemployment and Jobless Recoveries,” 2014).

 19. “Animal Spirits, Persistent Unemployment and the Belief Function” 
(Farmer, 2012a).

 20. “The Phillips Curve Is Alive and Well: Inflation and the NAIRU 
During the Slow Recovery” (Gordon, 2013). Alternatively, a researcher 
might assume the natural rate of unemployment is described by a per-
sistent mean-reverting process subject to occasional structural breaks.

 21. A Theory of the Consumption Function, (Friedman, 1957).
 22. A  more realistic assumption is that the growth rate of permanent 

income, defined in dollars, is equal to the last period’s nominal 
income growth. That is the assumption I  made in my empirical 
work (Farmer, “Animal Spirits, Persistent Unemployment and the 
Belief Function,” 2012a). I maintain the simpler example in this par-
able to ease my exposition.

 23. “The Debt Deflation Theory of Great Depressions” (Fisher, 1933).

Chapter 10
 1. CEPREMAP stands for Centre Pour la Recherche Économique et ses 

Applications, and it is one of the leading economic research insti-
tutions in France. The École Polytechnique is one of a handful of 
Grandes Écoles, a group of elite French institutions of higher learn-
ing, that have historically trained France’s intellectuals, scientists, 
engineers, and statesmen. Leading figures at Penn included Costas 
Azariadis, Dave Cass, and Karl Shell. I was an assistant professor 
at Penn and Michael Woodford was a visiting graduate student. In 
France, Jean Michel Grandmont and Roger Guesnerie promoted the 
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multiple-equilibria agenda. This was an exciting time to be starting 
a career in economics!

 2. My PhD dissertation, “Macroeconomics and Equilibrium” (Farmer, 
1982), dropped that assumption in a model in which the frequency 
of bankruptcies varies with different fiscal policies. The central part 
of that dissertation was published as, “A New Theory of Aggregate 
Supply” (Farmer, 1984).

 3. That work appeared in an unpublished paper joint with Andrew 
Hollenhorst (Farmer and Hollenhorst, “Shooting the Auctioneer,” 
2006) and in the paper I presented at a conference in honor of Axel 
Leijonhufvud held at the University of California Los Angeles 
in August 2006 that was published in a Festschrift for Axel 
Leijonhufvud (Farmer, “Old Keynesian Economics,” 2008c).

 4. I discuss this distinction in detail in my survey (Farmer, 
“The Evolution of Endogenous Business Cycles,” 2014c). First-
generation models include the papers of Azariadis (“Self-fulfilling 
Prophecies,” 1981), Cass and Shell (“Do Sunspots Matter?,” 1983), 
Farmer and Woodford (“Self-fulfilling Prophecies and the Business 
Cycle,” 1984; “Self-fulfilling Prophecies and the Business Cycle,” 
1997), Benhabib and Farmer (“The Monetary Transmission 
Mechanism,” 2000), and Farmer and Guo (“The Econometrics of 
Indeterminacy,” 1995). Second-generation models for which there 
is potentially steady-state indeterminacy include those by Farmer 
(Expectations, Employment and Prices, 2010a; “Confidence, Crashes 
and Animal Spirits,” 2012b). For methods of estimating models 
with indeterminacy using standard software packages see Farmer, 
Khramov, and Nicolò (“Solving and Estimating Indeterminate 
DSGE Models,” 2015). Recent work on business cycles driven by 
“sentiment,” for example, Angeletos and La’O (“Sentiments,” 
2013), and Benhabib, Wang, and Wen (“Sentiments and Aggregate 
Demand Fluctuations,” 2015) do not fall into this category. In the 
Angeletos and La’O model, there is a unique equilibrium that is 
socially efficient. That does not, to me, seem to be a very fruitful 
way of modeling the apparent large welfare losses that character-
ize major recessions.

 5. “Aggregate Demand and Supply” (Farmer, 2008a).
 6. I  am ignoring complications introduced by depreciation, indirect 

taxation, and foreign trade.
 7. In Keynesian economics, the line labeled X = (A + I + G) + bY is the 

aggregate demand curve. It slopes up with a slope b, less than one. 
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I and G represent investment expenditure and government pur-
chases of goods and services, respectively; A is a constant.

 8. The Marginal Propensity to Consume (MPC) is a number between 
zero and one. If the MPC is zero, an extra $100,000 of investment 
expenditure will cause a $100,000 increase in equilibrium income. 
In that case, the multiplier is one. If the MPC were equal to one, 
the multiplier would be very large—approaching a theoretical limit 
of infinity. Theoretically, the multiplier is the sum of a geometric 
progression:

Multiplier = + + + + =
−

1
1

1
2 3b b b

b
 .

Here’s how it works. Toyota executives decide to build a new 
plant in Kentucky. That plant involves a $50 million investment, 
takes two years to build, and creates 500 construction jobs. Each 
of the newly hired workers earns $30,000 and, in total, they earn 
a wage income of $15  million during the construction phase of 
the plant. Each worker spends 90% of his income and saves the 
remaining 10%. The increased consumption spending causes 
aggregate demand to go up by a further $13.5  million (90% of 
$15 million).

Of the $13.5 million, 20% is spent on home furnishings and elec-
tronics, 60% is spent on food and entertainment, and the other 20% 
is spent on clothes. Walmart in Kentucky experiences an increase in 
demand for Sub-Zero refrigerators as the newly employed construc-
tion workers begin to spend their earnings.

Walmart places an order for Sub-Zero fridges in Wisconsin, which 
employs thirty more employees to meet the increased demand. All 
in all, the additional consumption spending of $13.5 million by con-
struction workers at the Toyota plant creates $13.5 million in new 
jobs. Some of that is spent on appliances, manufactured in Wisconsin. 
Some of it is spent on oranges, grown in Haines City, Florida. Some of 
it is spent on garments, manufactured in East Los Angeles, and some 
of it is spent on restaurant food back home in Georgetown, Kentucky.

The newly employed workers at the Sub-Zero plant in Wisconsin, 
newly employed agricultural workers in Florida, garment work-
ers in East Los Angeles, waiters at restaurants in Georgetown, 
Kentucky, and in Haines City, Florida all spend 90% of their income, 
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leading to a further $12.15 million increase in consumption. A piece 
of relatively simple algebra establishes that the end result of this 
process is that aggregate demand goes up by 10 times the initial 
increase in aggregate demand.

 9. GDP, investment, government purchases, and consumption change 
from one year to the next for two reasons. The first is because of 
changes in the value of money; we call that inflation. The second 
is because of changes in productivity; we call that growth. I devel-
oped the technique of measuring data in wage units in my book, 
Expectations, Employment and Prices (Farmer, 2010a).

 10. A Theory of the Consumption Function (Friedman, 1957), “The ‘Life 
Cycle’ Hypothesis of Saving:  Aggregate Implications and Tests” 
(Ando and Modigliani, 1963).

 11. Ralph Hawtrey, a senior Treasury official during the 1920s, pres-
ents the case in an article in the journal Economica (Hawtrey, “Public 
Expenditure and the Demand for Labour,” 1925).

 12. Hansard: House of Commons Debate, “Disposal of Surplus,” 1929.
 13. See “The ‘Treasury View’ on Public Works and and Employment in 

the Interwar Period” (Peden, 1984). The Treasury view is sometimes 
confounded with the classical economic proposition known as Say’s 
Law. Jean-Baptiste Say, a French economist writing during the early 
nineteenth century, argued there can never be deficient demand be-
cause, in Say’s words,

a product is no sooner created than it, from that instant, 
affords a market for other products to the full extent of its 
own value. When the producer has put the finishing hand 
to his product, he is most anxious to sell it immediately…. 
But the only way of getting rid of money is in the purchase 
of some product or other. Thus the mere circumstance 
of creation of one product immediately opens a vent for 
other products. (Say, A Treatise on Political Economy, 1834, 
p. 138–139).

It is useful to distinguish these two propositions. I  will associ-
ate Say’s Law with the proposition that there is a unique equilib-
rium level of employment determined solely by fundamentals. The 
Treasury view asserts increased government expenditure will not 
reduce the unemployment rate. That is a distinct claim independent 
of Say’s Law.
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 14. “Don’t Know Much about History” (Krugman, 2008).
 15. The important point is that the central bank fixes the interest 

rate at a constant number that does not respond to market condi-
tions. It does not have to be zero. For example, following the Great 
Recession, the Federal Open Market Committee in the US set the 
interest rate in a band between 0% to 0.25%. Bank Rate, in the UK, 
was set at 0.5%.

 16. The return you will receive from buying a thirty-year bond and 
selling it one year later is, normally, higher than the return you will 
earn by buying and holding a one-year Treasury bond. This return, 
called the yield on the bond, is equal to the fixed interest rate on the 
bond, plus the change in the price of the bond between the date it 
is bought and the date at which is sold. The central bank can set the 
overnight rate. In a capitalist economy, the financial markets set the 
yields on bonds of all other maturities.

 17. “The Stimulus Plan, Unemployment and Economic Theory:  Why 
I Don’t Believe in Fairies” (Farmer, 2010e).

 18. “Is Joe Biden Disingenuous or Misinformed?” (Mankiw, 2009).
 19. New Keynesian Economics:  Vol. 2:  Coordination Failures and Real 

Rigidities (Mankiw and Romer, 1991).
 20. “An Empirical Characterization of the Dynamic Effects of Changes 

in Government Spending and Taxes on Output” (Blanchard and 
Perotti, 2002).

 21. “The Evolution of Economic Understanding and Postwar 
Stabilization Policy” (Romer and Romer, 2002).

 22. “Government Spending and Private Activity,” (Ramey, 2013).
 23. For an excellent summary of recent evidence, see the post “How 

Big Is the Multiplier? by James Hamley (2012). In my view, the 
best econometric work on this topic is by Valerie Ramey and her 
coauthors Sarah Zubairy and Michael Owyang. See, for example, 
“Government Spending and Private Activity” (Ramey, 2013), 
“Macroeconomic Shocks and their Propagation” (Ramey, 2016), 
“Government Spending Multipliers in Good Times and in Bad: 
Evidence from U.S. Historical Data” (Ramey and Zubairy, 2014), and 
“Are Government Spending Multipliers Greater during Periods of 
Slack? Evidence from Twentieth-Century Historical Data, (Owyang, 
Ramey, and Zubairy, 2013).

 24. “Does Fiscal Policy Matter? Blinder and Solow Revisited” (Farmer 
and Plotnikov, 2012).
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 25. “The Golden Rule of Capital Accumulation: A Fable For Growthmen” 
(Phelps, 1961).

 26. In an article titled “Financial Stability and the Role of the Financial 
Policy Committee” (Farmer, 2014b), I made the case that the matu-
rity structure of debt in the hands of the public matters because 
our children and our grandchildren cannot participate in financial 
markets that open before they are born.

 27. I discuss policies to restore full employment, as alternatives to tradi-
tional fiscal policy, in the following three works: “Does Fiscal Policy 
Matter? Blinder and Solow Revisited” (Farmer and Plotnikov, 2012), 
“Macroeconomics for the 21st Century: Full Employment as a Policy 
Goal” (Farmer, 2010d), and “How to Reduce Unemployment: A New 
Policy Proposal” (Farmer, 2010c).

 28. “Animal Spirits in a Monetary Model” (Farmer and Platonov, 2016). 
See also my coauthored work with Dmitry Plotnikov, “Does Fiscal 
Policy Matter? Blinder and Solow Revisited” (Farmer and Plotnikov, 
2012).

Chapter 11
 1. Lombard Street (Bagehot, 1873) has been reprinted many times and is 

available on the Internet from the Library of Economics and Liberty 
(Bagehot, Lombard Street: A Description of the Money Market, 2002).

 2. That, at least, is the official line. The Fed cites legal and operational 
difficulties in lowering the Federal Funds rate below 0.1% (“Negative 
Nominal Central Bank Policy Rates: Where Is the Lower Bound?”, 
McAndrews, 2015). The Swiss National Bank, the European Central 
Bank, the Danmarks Nationalbank, and the Swedish Riksbank have 
recently experimented with negative money interest rates. Most econo-
mists see a limit to this policy because private agents have an incentive 
to hoard cash, which pays a zero rate of interest, when deposits at the 
central bank are effectively taxed. This argument has been contested 
by Willem Buiter (“Negative Nominal Interest Rates: Three Ways to 
Overcome the Zero Lower Bound,” 2009), who provides several ways 
in which a central bank might circumvent the zero lower bound.

 3. A Monetary History of the United States, 1867–1960 (Friedman & 
Schwartz, 1963).

 4. “We Need More Quantitative Easing to Create Jobs” (Farmer, 2010f). 
Willem Buiter, former member of the Monetary Policy Committee 
of the Bank of England suggested this terminology (Buiter, 
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“Quantitative Easing and Qualitative Easing: A Terminological and 
Taxonomic Proposal,” 2008).

 5. My view is supported by substantial evidence. See for example, the 
work of Joseph E. Gagnon, Matthew Raskin, Julie Remache, and 
Brian P. Sack (“Large-Scale Asset Purchases by the Federal Reserve: 
Did They Work?, 2011a); Gagnon, Raskin, Remache, and Sack (“The 
Financial Market Effects of the Federal Reserve’s Large-Scale Asset 
Purchases,” 2011b); or the paper by James D. Hamilton and Jing 
Cynthia Wu (“The Effectiveness of Alternative Monetary Policy 
Tools in a Zero Lower Bound Environment,” 2012).

 6. “The Monetarist Counter Revolution in Economics” (Friedman, 
1970b, page 11.)

 7. “Remit for the Bank of England Monetary Policy Committee,” 
(Osborne, 2015, no page numbers).

 8. A more recent episode occurred on June 19, 2013, when Chairman 
Bernanke made a rather mild statement that the policy of quanti-
tative easing the Federal Reserve had been following might slow 
down later in the year. The Federal Reserve had been pumping $85 
billion a month into the US economy, and merely the mention that 
this policy might soon be reduced caused markets all over the world 
to tumble by four percentage points in two days.

 9. “Qualitative Easing, a New Tool for the Stabilization of Financial 
Markets” (Farmer, 2013c), “Qualitative Easing:  How It Works and 
Why It Matters” (Farmer, 2012c).

 10. “What Keynes Should Have Said” (Farmer, 2009c). My VOX piece was 
written to publicize my books How the Economy Works: Confidence, 
Crashes and Self-fulfilling Prophecies (Farmer, 2010b), and Expectations 
Employment and Prices (Farmer, 2010a).

 11. “What Keynes Should Have Said” (Farmer, 2009c).
 12. “A New Monetary Policy for the Twenty-First Century” (Farmer, 

2009a).
 13. “A New Monetary Policy for the Twenty-First Century” (Farmer, 2009a).
 14. “A New Monetary Policy for the Twenty-First Century” (Farmer, 

2009a).
 15. “Quartz” (Kimball, 2013b).
 16. Parliament TV (Farmer, 2013b).
 17. “Treasury News” (Summers, 1998).
 18. “Billionaire Who Broke the Bank of England” (Litterick, 2002).
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 19. “Financial Stability and the Role of the Financial Policy Committee” 
(Farmer, 2014b).

 20. On average, the real interest rate available by purchasing and holding 
stocks has been 6% in a century of data. If the real interest rate were 
to remain constant forever at 6%, the price-to-earnings ratio would 
equal 16.7, which is the reciprocal of the interest rate. The return to 
the stock equals (P + E)/P = E/P + 1, which must equal 1 + r, where r 
is the interest rate on a bond. If the stock and the bond pay the same 
return, the price-to-earnings ratio is related to the interest rate by the 
expression 1/r = P/E. When r = 0.06, this implies P/E = 16.7.

 21. The policy I am describing is not without precedent. A number of 
central banks have bought equity. The Hong Kong monetary au-
thority bought shares during the Asian financial crisis and came 
out ahead (Goodhart and Dai, Intervention to Save Hong Kong, 2003). 
Taiwan has bought shares of individual companies in the past, but 
on a small scale and without any coherent guiding philosophy. But 
a policy of actively maintaining the price of a stock market index 
has never been tried.

 22. The theory of economic growth implies that output per person will 
be maximized in the steady state if the real interest rate equals the 
growth rate of the economy, a result that is called the golden rule 
(Phelps, “The Golden Rule of Capital Accumulation:  A  Fable for 
Growthmen,” 1961).

 23. “Quarterly Update: Foreign Ownership of U.S. Assets” (Greenberg, 
2014).

 24. “The UK’s External Balance Sheet:  The International Investment 
Position (IIP)” (Whitard, 2012).

 25. That system, called the Bretton Woods system, was dismantled in 
1971, when most countries in the world moved to a system of float-
ing exchange rates (Stephey, “A Brief History of Bretton Woods 
System,” 2008).

 26. Scott Sumner’s views are summarized in a recent piece from the 
Cato Journal (Sumner, “Nominal GDP Targeting: A Simple Rule to 
Improve Fed Performance,” 2014) and in a series of articles on his 
blog (Sumner, “The Money Illusion,” 2009). Willem Buiter’s (2009) 
views are contained in the working paper “Negative Nominal 
Interest Rates: Three Ways to Overcome the Zero Lower Bound.”  
Michael Woodford discusses forward guidance in a paper presented 
at a conference held at the annual 2012 Jackson Hole Conference 
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(“Methods of Policy Accommodation at the Interest-Rate Lower 
Bound,” 2012).

 27. “A New Monetary Policy for the 21st Century,” (Farmer, 2008d).
 28. For an elaboration of that view, see, for example, the article by Evan 

Koenig, Vice President of the Dallas Fed (“All in the Family: The 
Close Connection between Nominal-GDP Targeting and the Taylor 
Rule,” 2012).

 29. “Robert Shiller’s Favorite Financial Innovation:  An IPO for the 
USA” (Shiller, 2012).

 30. “Negative Nominal Interest Rates:  Three Ways to Overcome the 
Zero Lower Bound” (Buiter, 2009). Miles Kimball has supported 
a move to negative interest rates on his blog (“How and Why to 
Eliminate the Zero Lower Bound,” 2013a).

 31. “Methods of Policy Accommodation at the Interest-Rate Lower 
Bound” (Woodford, 2012).

 32. “Qualitative Easing: How It Works and Why It Matters” (Farmer, 
2012c, page 3). I have since updated this paper under a new title, 
“The Theory of Unconventional Monetary Policy” (Farmer and 
Zabczyk, 2016). The new version is coauthored with Pawel Zabczyk 
of the Bank of England.

 33. The recent financial legislation in the United Kingdom and the 
United States was designed to address a problem that economists 
call moral hazard. This problem has been dealt with extensively in a 
spate of books that followed the 2007 financial crisis. Gary Gorton 
explains how the financial crisis was similar in nature to nine-
teenth-century panics. In his view, a new shadow banking system, 
largely unregulated, replaced the traditional banking system as 
the cause of instability (Slapped by the Invisible Hand, 2010). To cor-
rect a future financial crisis, Larry Kotlikoff proposes that banks 
should hold 100% reserves (Jimmy Stewart Is Dead: Ending the World’s 
Ongoing Financial Plague with Limited Purpose Banking, 2011), Anat 
Admati and Martin Hellwig propose to force banks to hold large 
equity buffers to help reduce the risk to taxpayers in the event of a 
systemic crisis (The Banker’s New Clothes, 2013), and Simon Johnson 
and James Kwak point to the political influence of Wall Street as 
a potential obstacle to reform (13 Bankers: The Wall Street Takeover 
and the Next Financial Meltdown, 2010). I  agree with these authors 
and I lend my voice to their call for tighter financial regulation. But, 
in my view, the regulations that have been proposed do not go far 
enough.
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