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Foreword
Carl E. Walsh

The last half century has seen a dramatic evolution in macroeconomics, from
old-style Keynesianism, to the rational expectations revolution, to the rise of
new classical economics, to the resurgence of new Keynesianism. Through-
out it all, Hicks’s IS–LM model, augmented since the 1960s by some variant
of a Phillips curve, remained the dominant pedagogical device for teach-
ing macroeconomics to undergraduates. There were good reasons for its
longevity. Despite being at odds with the emphasis on micro foundations
of mainstream macro theory, the IS–LM had two very big strengths. First,
as a pedagogical device, it lent itself to a graphical presentation that fit well
with the supply and demand diagrams that are the bread and butter of under-
graduate microeconomic courses. With an upward sloping LM curve and a
downward sloping IS curve, Hicks’s framework provided a convenient struc-
ture for illustrating how financial (money market) and demand side (goods
market) disturbances affected the macroeconomy.

Second, the outcomes of comparative static exercises using the IS–LM
framework matched with most economists’ understanding of the empirical
evidence. Increases in the money supply produced a liquidity effect, lower-
ing interest rates. With prices (or inflation) slow to react, the real interest
rate was also reduced, stimulating aggregate demand and output. Increases
in autonomous spending led to a rise in output and interest rates. Many
micro-founded, equilibrium models lacked both these strengths.

The advent of the new Keynesian framework (also known as the new
Neoclassical Synthesis or the New Consensus) has provided macroeconomists
with a framework whose microfoundations are clear but which offers the
pedagogical simplicity of the IS–LM–AS framework. Critically, it offers a more
realistic treatment of monetary policy by treating an interest rate as the policy
instrument.

This new framework will eventually dominate the way economists teach
macroeconomics to undergraduates. One clear advantage of the framework,
besides being more consistent with the models actually used in research and
monetary analysis, is its recognition that major central banks do not deter-
mine policy by setting a path for the supply of money, as is assumed in the
IS–LM framework. Instead, major central banks determine short-term inter-
est rates. Since students are familiar with debates over whether the Fed, the
ECB, or the Bank of England should raise or lower rates, the new framework
fits with what students read in the paper, and the instructor can focus on the

xix
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more critical issues: Why does a central bank raise or lower rates, and how
do these rate changes affect the macroeconomy?

One consequence of treating the interest rate, rather than the money sup-
ply, as the instrument of monetary policy is that doing so makes clear that the
quantity of money is an endogenous variable, an interpretation long stressed
by Post Keynesian economists. More importantly, as noted above, treating
the interest rate as the instrument of policy aligns the classroom model with
the practice of central banks, allowing students to see better how theory can
help them understand actual economic developments.

Transitions from a tried and true teaching tool to a new one, even if
the new one offers significant advantages, are always difficult. Old frame-
works continue to dominate most textbooks, though in recent years, several
introductory and intermediate textbooks have been organized around the IS,
Phillips curve, and interest rate policy rule framework.

Fortunately, the essays in this volume offer a clear exposition of the new
approaches as well as critical appraisal of the basic model and suggestions
for extension. In addition to setting out the framework, the essays offer
instructors significant new tools for teaching students a macroeconomics that
is relevant for understanding real-world developments, yet still accessible.

Of course, despite the great advantages of dropping the LM curve, models
will always be too simple to capture all that is going on in real economies, a
point the present financial crisis illustrates quite dramatically. Just as the oil
price hikes of the 1970s led to an integration of inflation into undergraduate
textbook models, the next major step will be to incorporate credit markets
and risk, moving away from the single interest rate implicit in current mod-
els. Many of the essays in this volume offer ways to bring back the money
and credit markets that were dropped along with the LM curve in the basic
new Keynesian model.

CARL E. WALSH

Department of Economics
University of California

Santa Cruz, USA
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Macroeconomic Theory and
Macroeconomic Pedagogy:
An Introduction
Giuseppe Fontana and Mark Setterfield

The purpose of this book, as its title suggests, is to reflect on the relationship
between contemporary macroeconomic theory and prevailing techniques
and practices in undergraduate macroeconomics education. Its primary con-
cern is with the development of simple macroeconomic teaching models
in light of recent developments in macroeconomic theory, with an eye to
promoting a better understanding of current real world issues. As such, the
chapters that follow focus on ‘content’, i.e. what students are taught and its
relationship to macroeconomics as it is currently perceived and practised by
the profession, rather than methods of and strategies for instruction.

Many of the chapters are intended for direct consumption by students,
and are suitable for explicit introduction into the classroom. Others are
aimed at instructors, with a view to influencing the way instructors think
about macroeconomic theory, and hence what they will subsequently seek
to teach to their students. Our hope is that the collection as a whole will
inspire academic economists to reflect on the relationship between contem-
porary macroeconomic theory and the teaching models that they use in the
classroom.1 Put bluntly, our ambition is to influence macroeconomics educa-
tion by affecting both the material that instructors currently seek to present in
their classrooms, and the contents of future generations of macroeconomics
textbooks.

In many ways, this is a timely project. Macroeconomics has a long and
venerable history of revolutions and counter-revolutions, and since the sym-
posium devoted to macroeconomic pedagogy that appeared in the Journal of
Economic Education in 1996 (volume 27, issue 2), the discipline has undergone
another revolution of sorts. This is associated with the emergence of the ‘New
Neoclassical Synthesis’ or ‘New Consensus’ in macroeconomics, benchmark
statements of which can be found in Clarida et al. (1999), and Woodford
(2003). In its simplest form, the New Consensus is a three-equation model
consisting of an IS curve, an accelerationist Phillips curve, and a Taylor rule.
It is this last feature that points to the key innovation of the New Consensus,

1
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namely the fact that it practises ‘macroeconomics without the LM curve’
(Romer, 2000). Hence, in IS–LM analysis, which has been the workhorse
teaching model in undergraduate textbooks for several decades, one of the
foundations of the LM curve is an exogenously given quantity of money in
circulation, determined by the central bank. In the New Consensus, however,
the interest rate is understood to be the instrument of monetary policy, and as
the central bank manipulates the interest rate, the quantity of money in cir-
culation is determined as an endogenous residual.2 In light of all this, a debate
has recently emerged regarding the extent to which current undergradu-
ate macroeconomics teaching models are well grounded in and adequately
reflect the latest developments in the field. Several well known and widely
cited papers – including those by Allsopp and Vines (2000), Romer (2000),
Taylor (2000), Walsh (2002), Carlin and Soskice (2005), Bofinger, Mayer
and Wollmerhäuser (2006), and Turner (2006) – have already attempted to
‘translate’ the New Consensus into forms suitable for presentation to under-
graduates at either the introductory or intermediate levels. Indeed, the New
Consensus has already begun to influence the content of macroeconomics
textbooks, as evidenced by Sørensen and Whitta-Jacobsen (2005), Carlin and
Soskice (2006), DeLong and Olney (2006), and Jones (2008).

Not surprisingly, then, much of this book is concerned with the presenta-
tion, further development and/or critique of the 3-Equation New Consensus
macroeconomic model. Part I begins with an aptly-titled chapter by Wendy
Carlin and David Soskice, showing how the central ideas of the New Consen-
sus can be presented in a form that is accessible to an undergraduate audience.
Drawing on their recent works (2005, 2006) the authors provide a simplified
diagrammatical exposition of the 3-Equation New Consensus model. They
show how this model can be used to analyse a broad range of phenomena,
including current commodity price shocks. In so doing, they draw atten-
tion to two key features of the New Consensus, namely (1) its emphasis on
the forward-looking behaviour of the central bank; and (2) the necessity of
appealing to underlying behavioural relations when using the model for com-
parative static exercises. The latter is seen as a major pedagogical advantage
of the model relative to its IS–LM based predecessor.

In Chapter 2, Simon Wren-Lewis builds on the diagrammatical exposition
of the 3-Equation New Consensus model of Carlin and Soskice. He argues that
current undergraduate macroeconomics can and should be updated: central
to this project is expunging the LM curve from teaching models and re-
focusing discussion of monetary policy on manipulation of the interest rate.
The author shows that, in conjunction with an up-dated presentation of the
IS curve and an expectations-augmented Phillips curve, the resulting model
permits more intuitive discussion of macroeconomic outcomes and policy
interventions. The result, then, is an approach that not only modernizes
undergraduate macroeconomics, but also makes teaching macroeconomics
easier and more effective.
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The development of simple diagrams that can be used by undergradu-
ate students to understand interest rate setting by policy-makers is also the
purpose of Chapter 3 by Jagjit Chadha. The author constructs a simple
monetary-macro teaching model in keeping with the principles of the New
Consensus, and shows how graphical representations of this model can be
used to demonstrate the appropriate monetary policy responses to a variety of
demand and supply shocks, as well as dislodged inflation expectations. Par-
ticular attention is paid to the ways in which the zero lower bound problem
and the operation of private financial markets may complicate these policy
responses.

Chapter 4 by Roberto Tamborini is devoted to the development of a basic
macroeconomic model that conveys clear and theoretically consistent ideas
about the relationship between different monetary policy strategies, and the
levels of output and inflation. In a break with earlier chapters, Tamborini
comes to the rescue of the LM curve. More precisely, he seeks to re-integrate
a fuller account of the monetary sector – of the sort that was common when
the LM curve was in vogue – into a New Consensus model. This gives rise to
a macro teaching model that admits both ‘exogenous money’ and ‘endogen-
ous money’ regimes, depending on the policy choices and objectives of the
central bank. Tamborini argues that this model better integrates macroeco-
nomic theory with the material taught in monetary economics and finance,
without giving up the advances in macroeconomics associated with the New
Consensus.

The last two chapters of Part I provide a critical appraisal of the main theor-
etical, empirical and methodological propositions of the New Consensus. In
Chapter 5, Philip Arestis assesses the theoretical structure and policy impli-
cations of the New Consensus model. The author focuses on six key issues
of which teachers and students of the 3-Equation macroeconomics model
should be explicitly aware: (1) the emphasis on inflation targeting as the
main objective of central banks; (2) the purported long-run neutrality of
money and monetary policy; (3) the single-minded focus on excess aggre-
gate demand as the source of inflationary pressure in the economy; (4) the
relative neglect of open-economy issues; (5) the assumed desirability of low
inflation; and (6) the relative neglect of the destabilizing effects of asset price
inflation. Arestis is also critical of the empirical basis of the New Consensus
model, especially the interest (in)sensitivity of aggregate expenditure, and the
effects of inflation targeting on observed rates of inflation. The author argues
that a discussion of these theoretical and empirical issues associated with
the 3-Equation New Consensus model helps to highlight the ever-evolving
nature of macroeconomic theory and macroeconomic teaching.

This last point is further developed in Chapter 6 by David Colander
and Casey Rothschild, who relate the evolving nature of macroeconomic
theory and pedagogy to the complex nature of modern economies. Their
point of departure is the oft-noted methodological inconsistency between



 

9780230_202030_02_intro.tex 30/5/2009 12: 49 Page 4

4 Introduction

macroeconomics education at the undergraduate and graduate levels – an
inconsistency that would persist even if the content of undergraduate educa-
tion were modernized along the lines recommended in preceding chapters.
The authors argue that the methods and models characteristic of both
undergraduate and graduate macroeconomics overlook the complexity of
real-world economies. Their thesis is that, nevertheless, macroeconomics
education can be rendered consistent. Specifically, Colander and Rothschild
argue that both undergraduate and graduate teaching models should be pre-
sented as different but complementary approaches to the same set of issues
and challenges that are presented by the intrinsic complexity of modern
economies.

One major issue with the New Consensus model, an issue first discussed
in Friedman’s (2003) ‘The LM Curve: A Not-So-Fond Farewell’ and echoed in
several of the contributions in Part I, is the disappearance of the banking sec-
tor from the standard 3-Equation New Consensus model. The New Consensus
has rejected the LM curve and its unrealistic assumption that the central bank
controls monetary aggregates. But, in so doing, it has discarded many inter-
esting research questions about the functioning of the banking system and
credit markets more generally. In the New Consensus, the central bank con-
trols the short-run nominal interest rate. But how does it affect the myriad
real interest rates in the economy? And how do these real rates influence the
interest-sensitive components of aggregate demand? These questions – and
answers to them – are the cornerstone of endogenous money theory, which
is at the heart of the contributions to Part II of the book.

Chapter 7 by Malcolm Sawyer starts with a simple observation: treating
money as an endogenous rather than exogenous variable (as in the old
IS–LM model) has consequences for macroeconomic analysis that extend well
beyond the change it imposes on the policy instrument of the central bank.
The author identifies and discusses six broad themes that are affected by the
endogeneity of money: (1) the measurement of money and the interest rate;
(2) the operations of the banking sector; (3) the operations of the central
bank; (4) the formation of aggregate demand; (5) the role of the demand
for money; and (6) the nature of the inflation process. The main point that
emerges from this chapter is that each of these themes must be satisfactorily
addressed in order to teach successfully macroeconomics in an endogenous
money environment.

Chapter 8 by Giuseppe Fontana and Mark Setterfield takes up most of
Sawyer’s themes. The authors build a teaching model which is a further
development of both the old IS–LM model and the modern 3-Equation New
Consensus model. In their resulting endogenous money model, the inter-
est rate is the instrument of monetary policy, and both the behaviour in
the credit market of commercial banks and the non-bank private sector, and
of the behaviour of the central bank in the reserve market, are explicitly
described. The model embodies a Keynesian hierarchy of markets, in which



 

9780230_202030_02_intro.tex 30/5/2009 12: 49 Page 5

Introduction 5

monetary and financial factors impact the goods market, which in turn deter-
mines outcomes in the labour market. In addition, the model generates both
Classical and Keynesian adjustment dynamics in response to downwardly-
flexible nominal wages. Fontana and Setterfield claim that these features lend
their model greater generality than ostensibly similar models based on the
New Consensus, making it a better teaching tool.

Chapter 9 by Peter Howells draws Part II to a close in appropriate fash-
ion. Inspired by the work of Fontana (2003, 2006) and the diagrammatic
representation of the monetary sector in Carlin and Soskice (2006), Howells
aims to integrate a fully developed account of the banking sector into the
standard 3-Equation New Consensus macroeconomic model. The result is
an amended version of the New Consensus model, which explicitly draws
on endogenous money theory. Howells puts to the test his amended New
Consensus model by examining its response to shocks emanating from the
real economy and the financial sector. Both types of shocks are shown to
produce plausible macroeconomic outcomes. Howells concludes that these
results recommend the underlying model as a tool for teaching macroeco-
nomics in a manner that explicitly and realistically captures the structure
and functioning of the banking sector and of the macro economy more
generally.

A second major issue with the New Consensus – and one that is closely
related to the themes raised by endogenous money theory discussed in
Part II – is the absence of financial markets from the standard 3-Equation New
Consensus model (Goodhart and Tsomocos, 2007; Canzoneri et al., 2008).
In the face of the recent turmoil in US and world financial markets, ignoring
the origin of speculative excesses and panic in financial markets, together
with the related probability of default and bankruptcy and its implications
for banks and other major financial institutions, makes teaching undergradu-
ate macroeconomics almost embarrassing. Certainly, this state of affairs only
makes it harder for students to effect the transition from the macroeconomics
of the press to the macroeconomics of the classroom. The contributions to
Part III of the book seek to remedy this situation by drawing on (among other
things) the contributions of the late Hyman Minsky (2008).

Chapter 10 by Marc Lavoie shows how the 3-Equation New Consensus
macroeconomic model can be amended to incorporate financial issues as well
as other fundamental Keynesian concerns (such as different configurations
of the Phillips curve and hysteresis effects in the labour and capital markets),
all of which call into question the centrality to the New Consensus of supply-
determined equilibrium in the real economy. In addressing financial issues,
the author focuses on the difference between the overnight rate charged by
the central bank and the market interest rate charged by commercial banks.
His particular interest is in the Minskyan potential for the latter to change
relative to the former – as, for example, during financial crises – and the
consequences of this for policy-making and aggregate activity.
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This last set of issues is the starting point for Chapter 11 by Charles Weise
and Robert Barbera. The aim of this chapter is to introduce the analysis of
financial intermediation between borrowers, commercial and investment
banks, and the central bank into the standard 3-Equation New Consensus
model. Specifically, Weise and Barbera focus their attention on a major Min-
skyan insight, namely, the evolution of risk perceptions over the course of the
business cycle as reflected in credit spreads. The result is an ingenious teach-
ing model that places financial market dynamics between the overnight rate
set by the central bank and the risk-laden commercial rate at which house-
holds and firms borrow. In this way, the chapter introduces students to the
importance of finance in generating business cycles.

As is clear from what has been said above, the first two chapters of Part
III seek to amend and extend New Consensus-type models by introducing
financial themes that are closely related to the work of Hyman Minsky. It
is fitting, then, that Chapter 12, by L. Randall Wray and Eric Tymoigne, is
devoted to a fuller exploration of the financial theory of investment devel-
oped by Minsky. This theory highlights the centrality of money and finance
to the dynamics of modern capitalist economies, and thus provides an alter-
native to contemporary teaching models, which take for granted the long-run
neutrality of money and finance. Wray and Tymoigne show how the finan-
cial theory of investment gives rise to the possibility that booms will ‘sow the
seeds of their own destruction’, possibly culminating in financial crises. The
chapter thus shows how increasing financial instability can arise in the ordi-
nary course of economic growth. This possibility is illustrated with reference
to developments in the US economy.

In the standard 3-Equation New Consensus model, the central bank is sup-
posed to change the short-run nominal interest rate with the purpose of
changing the output gap so as to achieve the desired rate of inflation. This
means that by changing the short-run nominal interest rate the central bank
aims to affect real financial conditions in credit markets, which should, in
turn, influence interest-responsive components of aggregate demand and
hence current output. But perceptive students may wonder whether or not
these continuous changes in real financial conditions will have long-lasting
effects on the earnings of financial institutions, in addition to their expected
short-run countercyclical effects? Students are taught that profits are the
reward for entrepreneurial activities while wages are the compensation for
labour services. Is it not the case, then, that real financial conditions are the
remuneration of financial institutions for the use of their accumulated finan-
cial capital? Any answer to this question brings forth discussion of income
distribution, and the potential role of the central bank as a disguised arbiter
of the income claims of firms, wage-earners and financial institutions (the
‘rentiers’ of Classical economics). The contributions to Part IV of the book
deal with this and other issues related to the basic orientation and ‘message’
of macroeconomic teaching models.
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Chapter 13 by John Smithin has a twofold aim: to present a teachable vari-
ant of the New Consensus, and to show that a plausible alternative to this
model, which differs fundamentally from the New Consensus in its descrip-
tion of the wage and price setting behaviour of workers and firms, results
in macroeconomic outcomes and associated policy conclusions that are very
much at variance with those derived from the standard 3-Equation model.
The chapter also serves a valuable pedagogical purpose by demonstrating
that, the current ‘consensus’ in monetary macroeconomics notwithstand-
ing, there is still room in undergraduate macroeconomics for debate over
how the economy operates and how policy-makers should respond to new
economic conditions.

A similar pedagogical purpose characterizes Chapter 14 by Eckhard Hein
and Engelbert Stockhammer. The aim of this chapter is to construct a teach-
able alternative to the New Consensus model that nevertheless accounts
for short-run, supply-side limits to the extent of real activity. The income-
generating process is demand-driven, but the inflation process – which is
based on the competing claims on real income of workers, firms and ren-
tiers, and which determines both the equilibrium rate of inflation and the
functional distribution of income – imposes an upper limit on the level of
activity in the short run. As in the New Consensus, this limit is only reached
by virtue of the proper conduct of monetary policy, but unlike the New
Consensus, it is endogenous in the medium run. Ultimately, the authors
show that a portfolio of fiscal, monetary and incomes policies is required for
effective macroeconomic stabilization.

Chapter 15 by Emiliano Brancaccio shows how the emerging New Consen-
sus teaching model can be amended to broaden the horizons of undergradu-
ates. The immediate concern of this chapter is with the increasing hegemony
of ‘the textbook view’ in undergraduate macroeconomics, which identifies
‘modern’ macro as a linear outgrowth of the old Neoclassical Synthesis. This
view, Brancaccio argues, admits no place for competing schools of thought
in macroeconomics, inhibiting the development of critical thinking by stu-
dents – and potentially concealing the distributional role of the central bank.
Brancaccio shows how this can be remedied using standard teaching tools –
namely, the 3-Equation New Consensus model plus Solow’s growth theory –
simply by altering the choice of exogenous and endogenous variables. The
result is two very different representations of the economy and the role of
policy-makers, derived from the same core analytical structure.

The book ends with Chapter 16 by Jesus Ferreiro and Felipe Serrano. These
authors are concerned with the standard assumptions about decision-making
and the availability of information that undergird the majority of macroeco-
nomic models and their teaching variants. The authors highlight the fact
that, in a world of full information and rational expectations, aggregate
demand is irrelevant in anything other than a strictly short-run context, and
the only institutions that matter (apart from competitive markets) are those
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that bind the state to consistent, and therefore predictable, policy interven-
tions. Ferreiro and Serrano show that once the existence of fundamental
uncertainty is recognized, both the importance of aggregate demand and the
role of institutions in the economy are radically revised. Ultimately, then,
their chapter serves to draw the attention of students to the vital role played
by the most basic premises of macroeconomic theory in the determination
of its central results and policy prescriptions.

In concluding this introduction, a few additional words about the general
approach and intent of this book are in order. A core belief that runs through
all of its chapters is that macroeconomics is a useful – indeed, essential –
academic discipline. As the book goes to print, global finance is in the process
of being torn apart. Giants of the housing market, investment banking, and
the insurance sector have collapsed: Fannie Mae and Freddie Mac, Lehman
Brothers, AIG, and HBOS are now household names, and for all the wrong
reasons. Macroeconomic theory can help to explain the events that led to
this crisis, and how policy-makers should respond. It can also suggest solu-
tions for other current problems – from reconciling stable inflation with rapid
growth and low unemployment, to revitalizing real income growth for the
majority of wage-earners. But there is much more to macroeconomics besides
its capacity for explaining current real-world issues. It is a fascinating and
engaging subject in its own right, that can open minds to new perspectives
and ideas. It can help to develop the skills associated with critical thinking,
as well as contribute to the moulding of personal points of view. In short,
students should be encouraged to learn macroeconomics for their own enjoy-
ment and satisfaction, as well as to enhance their understanding of the world
around them. The long-lasting ambition of this book is to contribute to the
process of making macroeconomics a subject that can be read for pleasure as
well as for its real-world relevance.

Notes

1. This is (or should be), of course, an on-going project for macroeconomists, and we
are by no means the first to recommend it. See, for example, Froyen (1996).

2. The ‘old’ and the ‘new’ Neoclassical Syntheses may therefore appear to be diamet-
rically opposed, but this is not altogether true. Both can be seen as emerging from
essentially the same framework of analysis, under different assumptions about what
the central bank chooses to make the instrument of monetary policy (the interest
rate or the monetary base), as in the work of Poole (1970).

Note, moreover, that the essential ‘novelty’ of the New Consensus, namely that
central banks manipulate the interest rate while the private sector determines the
quantity of money in circulation, is not, in fact, new, there being a long history of
endogenous money theory in macroeconomics (see, for a classic statement, Moore,
1988). As will become clear in the chapters that follow, there exists a variety of
macroeconomic traditions, and hence teaching models, that are consistent with the



 

9780230_202030_02_intro.tex 30/5/2009 12: 49 Page 9

Introduction 9

observation that the interest rate (rather than the quantity of money in circulation)
is the instrument of monetary policy.

References

Allsopp, C. and Vines, D. (2000), ‘The assessment: macroeconomic policy’, Oxford
Review of Economic Policy, 16(4), 1–32.

Bofinger, P., Mayer, E., and Wollmerhäuser, T. (2006), ‘The BMW model: a new
framework for teaching monetary economics’, Journal of Economic Education, 37(1),
98–117.

Canzoneri, M., Cumby, R.E., Diba, B., and Lopez-Solido, D. (2008), ‘Monetary aggre-
gates and liquidity in a Neo-Wicksellian framework’, NBER Working Paper Series,
n. 14244.

Carlin, W. and Soskice, D. (2005), ‘The 3-Equation New Keynesian Model – a graphical
exposition’, Contributions to Macroeconomics, 5(1), 1–27.

Carlin, W. and Soskice, D. (2006), Macroeconomics: Imperfections, Institutions and Policies,
Oxford: Oxford University Press.

Carlin, W. and Soskice, D. (2005), Macroeconomics Imperfections, Institutions and Policies,
Oxford: Oxford University Press.

Clarida, R., Galí, J., and Gertler, M. (1999), ‘The science of monetary policy: a new
Keynesian perspective’, Journal of Economic Literature, 37(4), 1661–707.

DeLong, J. Bradford and Olney, Martha L. (2006), Macroeconomics, 2nd edn, Boston:
McGraw-Hill Irwin.

Fontana, G. (2003), ‘Post Keynesian approaches to endogenous money: a time
framework explanation’, Review of Political Economy, 15(3), 291–314.

Fontana, G. (2006), ‘Telling better stories in macroeconomic textbooks: monetary
policy, endogenous money and aggregate demand’, in M. Setterfield (ed.), Complex-
ity, Endogenous Money and Macroeconomic Theory: Essays in Honour of Basil J. Moore,
Cheltenham, Edward Elgar, 353–67.

Friedman B.M. (2003), ‘The LM Curve: A Not-so-fond Farewell’, NBER Working Paper
Series, n. 10123.

Froyen, R.T. (1996), ‘The evolution of macroeconomic theory and implications
for teaching intermediate macroeconomics’, Journal of Economic Education, 27(2),
108–15.

Goodhart, C.A.E and Tsomocos, D.P. (2007), ‘Analysis of financial stability’, Oxford
Financial Research Centre, Financial Economics WP Series, no. 4.

Jones, C.I. (2008), Macroeconomics, London: W.W. Norton.
Minsky, H.P. (2008; orig. 1986), Stabilizing an Unstable Economy, New York:

McGraw-Hill.
Moore, B.J. (1988), Horizontalists and Verticalists: The Macroeconomics of Credit Money,

Cambridge: Cambridge University Press.
Poole, W. (1970), ‘Optimal choice of monetary policy instrument in a simple stochastic

macro model’, Quarterly Journal of Economics, 84(2), 197–216.
Romer, D. (2000), ‘Keynesian macroeconomics without the LM curve’, Journal of

Economic Perspectives, 14(2), 149–69.
Sørensen, P.B. and Hans Jørgen Whitta-Jacobsen (2005), Introducing Advanced Macro-

economics: Growth and Business Cycles, Maidenhead: McGraw-Hill.
Taylor, J.B. (2000), ‘Teaching macroeconomics at the Principles level’, American

Economic Review, 90(2), 90–4.



 

9780230_202030_02_intro.tex 30/5/2009 12: 49 Page 10

10 Introduction

Turner, P. (2006), ‘Teaching undergraduate macroeconomics with the Taylor-Romer
model’, International Review of Economics Education, 5(1), 73–82.

Walsh, C.E. (2002), ‘Teaching Inflation Targeting: An Analysis for Intermediate Macro’,
Journal of Economic Education, 33(4): 330–46.

Woodford, M. (2003), Interest and Prices: Foundations of a Theory of Monetary Policy,
Princeton: Princeton University Press.



 

9780230_202030_03_cha01.tex 1/6/2009 11: 50 Page 11

Part I
The 3-Equation New
Consensus Macroeconomic
Model



 
This page intentionally left blank 



 

9780230_202030_03_cha01.tex 1/6/2009 11: 50 Page 13

1
Teaching Intermediate
Macroeconomics using the
3-Equation Model
Wendy Carlin and David Soskice

Much teaching of intermediate macroeconomics uses the IS−LM−AS or
AD−AS approach. This is far removed both from the practice of interest
rate setting, inflation-targeting central banks and from the models that are
taught in graduate courses. Modern monetary macroeconomics is based on
what is increasingly known as the 3-equation New Keynesian model: IS curve,
Phillips curve and interest rate-based monetary policy rule (IS−PC−MR). This
is the basic analytical structure of Michael Woodford’s book Interest and Prices
published in 2003 and, for example, of the widely cited paper ‘The New
Keynesian Science of Monetary Policy’ by Clarida et al. published in the Jour-
nal of Economic Literature in 1999. A recent graduate textbook treatment is
Galí (2008). Much of this literature is inaccessible to undergraduates and
non-specialists. Our aim is to show how this divide can be bridged in a way
that retains the tractability and policy-friendliness of the old approach yet
fits the institutional realities of contemporary policy-making and opens the
way to the more advanced literature.

Our contribution is to develop a version of the 3-equation model that
can be taught to undergraduate students and can be deployed to analyse
a broad range of policy issues, including the recent credit/banking crisis and
the oil and commodities price shock.1 It can be taught using diagrams and
minimal algebra. The IS diagram is placed vertically above the Phillips dia-
gram, with the monetary rule shown in the latter along with the Phillips
curves. We believe that our IS−PC−MR graphical analysis is particularly use-
ful for explaining the optimizing behaviour of the central bank. Users can
see and remember readily where the key relationships come from and are
therefore able to vary the assumptions about the behaviour of the policy-
maker or the private sector. In order to use the model, it is necessary to think
about the economics behind the processes of adjustment. One of the rea-
sons IS−LM−AS got a bad name is that it too frequently became an exercise
in mechanical curve-shifting: students were often unable to explain the eco-
nomic processes involved in moving from one equilibrium to another. In the
framework presented here, in order to work through the adjustment process,

13
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the student has to engage in the same forward-looking thinking as the
policy-maker.

The model we propose for teaching purposes is New Keynesian in its
3-equation structure and its modelling of a forward-looking optimizing
central bank. A significant problem for most students in the more formal
versions of the New Keynesian model is the assumption that both house-
holds (in the IS equation) and price-setting firms (in the Phillips curve) are
forward looking. Our approach focuses just on a forward-looking central bank
(in the Monetary or Taylor Rule) but does not incorporate forward-looking
behaviour in either the IS curve or the Phillips curve.2

1 The 3-Equation Model

In this section, we set out the Carlin–Soskice (C−S) simplified version of
the 3-equation model to show how it can be taught to undergraduates.
Before showing how the central bank’s problem-solving can be illustrated
in a diagram, we set out the algebra.

1.1 Equations

The 3 equations are the IS equation y1 = A − ar0 in which real income y is a
positive function of autonomous expenditure A and a negative function of
the real interest rate r; the Phillips curve π1 = π0 + α(y1 − ye), where π is the
rate of inflation and ye, equilibrium output; and the central bank’s Mone-
tary Rule. Equilibrium output is the level of output associated with constant
inflation. In a world of imperfect competition it reflects the mark-up and
structural features of the labour market and welfare state.3 We shall see that
in order to make its interest rate decision, an optimizing central bank must
take into account the lag in the effect of a change in the interest rate on
output – the so-called policy lag – and any lag in the Phillips curve from a
change in output to inflation. The key lags in the system relevant to the cen-
tral bank’s interest rate decision are shown in Figure 1.1. In the IS curve, the
choice of interest rate in period zero r0 will only affect output next period
y1 as it takes time for interest rate changes to feed through to expenditure
decisions. In the Phillips curve, this period’s inflation π1 is affected by the
current output gap y1 − ye and by last period’s inflation π0. The latter assump-
tion of inflation persistence can be justified in terms of lags in wage- and or
price-setting or by reference to backward-looking expectations.

The central bank minimizes a loss function, where the government requires
it to keep next period’s inflation close to the target whilst avoiding large
output fluctuations:

L = (y1 − ye)2 + β(π1 − πT )2 (central bank loss function) (1.1)
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Figure 1.1 The lag structure in the C–S 3-equation model

Any deviation in output from equilibrium or inflation from target – in
either direction – produces a loss in utility for the central bank. The lag struc-
ture of the model explains why it is π1 and y1 that feature in the central bank’s
loss function: by choosing r0, the central bank determines y1, and y1 in turn
determines π1. This is illustrated in Figure 1.1. The critical parameter in the
central bank’s loss function is β: β > 1 will characterize a central bank that
places less weight on output fluctuations than on deviations in inflation, and
vice versa. A more inflation-averse central bank is characterized by a higher β.

The central bank optimizes by minimizing its loss function subject to the
Phillips curve:

π1 = π0 + α(y1 − ye) (inertial Phillips curve: PC. equation) (1.2)

By substituting the Phillips curve equation into the loss function and dif-
ferentiating with respect to y1 (which, as we have seen in Figure 1.1, the
central bank can choose by setting r0), we have:

∂L
∂y1

= (y1 − ye) + αβ(π0 + α(y1 − ye) − πT ) = 0 (1.3)

Substituting the Phillips curve back into this equation gives:

(y1 − ye) = −αβ(π1 − πT ) (monetary rule: MR−AD equation) (1.4)

This equation is the ‘optimal’ equilibrium relationship in period 1 between
the inflation rate chosen indirectly and the level of output chosen directly
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by the central bank in the current period 0 to maximize its utility given its
preferences and the constraints it faces.

Here is the logic of the central bank’s position in period 0: it knows π0

and hence it can work out via the Phillips curve (since π1 = π0 + α(y1 − ye))
what level of y1 it has to get to – by setting the appropriate r0 in the current
period – for this equilibrium relation to hold. We shall see that there is a
natural geometric way of highlighting this logic.

We can either talk in terms of the Monetary Rule or alternatively the Inter-
est Rate Rule (sometimes called the optimal Taylor Rule), which shows the
short term real interest rate relative to the ‘stabilizing’ or ‘natural’ real rate of
interest, rS, that the central bank should set now in response to a deviation
of the current inflation rate from target. To find out the interest rate that
the central bank should set in the current period, as well as to derive rS we
need to use the IS equation. The central bank can set the nominal short-term
interest rate directly, but since the expected rate of inflation is given in the
short run, the central bank is assumed to be able to control the real interest
rate indirectly. We make use here of the Fisher equation, i ≈ r + πE. The IS
equation incorporates the lagged effect of the interest rate on output:

y1 = A − ar0 (IS. equation) (1.5)

A key concept is the stabilizing interest rate rS, which is the interest rate
that produces equilibrium output. This is defined by

ye = A − arS (1.6)

So subtracting this from the IS equation we can rewrite the IS equation in
output gap form as:

y1 − ye = −a(r0 − rS) (IS. equation, output gap form) (1.7)

If we substitute for π1 using the Phillips curve in the MR−AD equation,
we get

π0 + α(y1 − ye) − πT = − 1
αβ

(y1 − ye)

π0 − πT = −
(

α + 1
αβ

)
(y1 − ye) (1.8)

and if we now substitute for (y1 − ye) using the IS equation, we get

(r0 − rS) = 1

a
(
α + 1

αβ

) (π0 − πT ) (interest-rate rule, IR. equation) (1.9)
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As a simple case, let a = α = β = 1, so that

(r0 − rS) = 0.5(π0 − πT ) (1.10)

This tells the central bank how to adjust the interest rate (relative to
the stabilizing interest rate) in response to a deviation of inflation from its
target.

By setting out the central bank’s problem in this way, we have identified
the key role of forecasting: the central bank must forecast the Phillips curve
and the IS curve it will face next period. Although the central bank observes
the shock in period zero and calculates its impact on current output and next
period’s inflation, it cannot offset the shock in the current period because of
the lagged effect of the interest rate on aggregate demand. We therefore have
a 3-equation model with an optimizing central bank in which IS shocks affect
output. As we shall see in Section 1.2, the MR−AD equation is the preferred
formulation of policy behaviour in the graphical illustration of the model.
We return to the relationship between the MR–AD equation and the Taylor
Rule in Section 3.

1.2 Diagram: the example of an IS shock

We shall now explain how the 3-equation model can be set out in a diagram.
A graphical approach is useful in bringing out the economic intuition at the
heart of the model. It allows students to work through the forecasting exer-
cise of the central bank and to follow the adjustment process as the optimal
monetary policy is implemented.

The first step is to present two of the equations of the 3-equation model.
In the lower part of Figure 1.2, the vertical Phillips curve at the equilibrium
output level, ye, is shown. We think of labour and product markets as being
imperfectly competitive so that the equilibrium output level is where both
wage- and price-setters make no attempt to change the prevailing real wage
or relative prices. Each Phillips curve is indexed by the pre-existing or inertial
rate of inflation, πI = π−1.

As shown in Figure 1.2, the economy is in a constant inflation equilibrium
at the output level of ye; inflation is constant at the target rate of πT . Fig-
ure 1.2 shows the IS equation in the upper panel: the stabilizing interest rate,
rS, will produce a level of aggregate demand equal to equilibrium output, ye.
We now need to combine the three elements: IS curve, Phillips curve and the
central bank’s loss function to show how the central bank formulates mon-
etary policy. To see the graphical derivation of the monetary rule equation
(labelled MR−AD), it is useful to begin with an example.

In Figure 1.3 we assume that as a consequence of an IS shock the economy
is initially at point A with output above equilibrium, i.e. y > ye, and inflation
of 4% above the 2% target. The central bank’s job is to set the interest rate,
r0, in response to this new information about economic conditions. In order
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Figure 1.2 IS and PC curves

to do this, it must first make a forecast of the Phillips curve next period,
since this will show the menu of output–inflation pairs that it can choose
from by setting the interest rate now. Given that inflation is inertial, its
forecast of the Phillips curve in period one will be PC(πI = 4%) as shown by
the dashed line in the Phillips curve diagram. The only points on this Phillips
curve with inflation below 4% entail lower output. Hence, disinflation will be
costly.

How does the central bank make its choice from the combinations of infla-
tion and output along the forecast Phillips curve (PC(πI = 4%))? Its choice will
depend on its preferences: the higher is β the more averse it is to inflation
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Figure 1.3 How the central bank decides on the interest rate

and the more it will want to reduce inflation by choosing a larger output
gap. We show in the Appendix how the central bank’s loss function can be
represented graphically by loss circles or ellipses. In Figure 1.3, the central
bank will choose point B at the tangency between its ‘indifference curve’ and
the forecast Phillips curve: this implies that its desired output level in period
one is y1. In other words, y1 is the central bank’s aggregate demand target
for period 1 as implied by the monetary rule. The MR−AD line joins point
B and the zero loss point at Z where inflation is at target and output is at
equilibrium. The fourth step is for the central bank to forecast the IS curve
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for period one. In the example in Figure 1.3 the forecast IS curve is shown
by the dashed line. With this IS curve, if an interest rate of r ′

0 is set now, the
level of output in period one will be y1 as desired.

To complete the example, we trace through the adjustment process. Fol-
lowing the increase in the interest rate, output falls to y1 and inflation falls.
The central bank forecasts the new Phillips curve, which goes through point
C in the Phillips diagram and it will follow the same steps to adjust the inter-
est rate downwards so as to guide the economy along the IS curve from C′

to Z′ . Eventually, the objective of inflation at πT = 2% is achieved and the
economy is at equilibrium unemployment, where it will remain until a new
shock or policy change arises. The MR−AD line shows the optimal inflation–
output choices of the central bank, given the Phillips curve constraint that it
faces.

An important pedagogical question is the name to give the monetary rule
equation when we show it in the πy–diagram. What it tells the central bank at
t = 0 is the output level that it needs to achieve in t = 1 if it is to minimize the
loss function, given the forecast Phillips curve. Since we are explaining the
model from the central bank’s viewpoint at t = 0, what we want to convey
is that the downward-sloping line in the πy–diagram shows the aggregate
demand target at t = 1 implied by the monetary rule. We therefore use the
label MR−AD.4

The MR−AD curve is shown in the Phillips rather than in the IS diagram
because the essence of the monetary rule is to identify the central bank’s
best policy response to any shock. Both the central bank’s preferences shown
graphically by the indifference curve (part of the loss circle or ellipse) and
the trade-off it faces between output and inflation appear in the Phillips dia-
gram. Once the central bank has calculated its desired output response by
using the forecast Phillips curve, it is straightforward to go to the IS diagram
and discover what interest rate must be set in order to achieve this level of
aggregate demand.

2 Using the Graphical Model

We now look briefly at different shocks so as to illustrate the role the following
six elements play in their transmission and hence in the deliberations of
policy-makers in the central bank:

(1) the inflation target, πT

(2) the central bank’s preferences, β

(3) the slope of the Phillips curve, α

(4) the interest sensitivity of aggregate demand, a
(5) the equilibrium level of output, ye

(6) the stabilizing interest rate, rS
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A temporary aggregate demand shock is a one-period shift in the IS curve,
whereas a permanent aggregate demand shock shifts the IS curve and hence
rS, the stabilizing interest rate, permanently. An inflation shock is a temporary
(one-period) shift in the short-run Phillips curve. This is sometimes referred
to as a temporary aggregate supply shock. An aggregate supply shock refers
to a permanent shift in the equilibrium level of output, ye. This shifts the
vertical Phillips curve.

2.1 IS shock: temporary or permanent?

In Figure 1.3, we analysed an IS shock – but was it a temporary or a permanent
one? In order for the central bank to make its forecast of the IS curve, it has to
decide whether the shock that initially caused output to rise to y0 is temporary
or permanent. The terms ‘temporary’ and ‘permanent’ should be interpreted
from the perspective of the central bank’s decision-making horizon. In our
example, the central bank took the view that the shock would persist for
another period, so it was necessary to raise the interest rate to r ′

0 above the new
stabilizing interest rate, r ′

S. Had the central bank forecast that the IS would
revert to the pre-shock IS, then it would have initially raised the interest rate
by less since the stabilizing interest rate would have remained equal to rS, i.e.
its chosen interest rate would have been on the ISpre-shock curve in Figure 1.3
rather than on the IS′ curve. This highlights one of the major forecasting
problems faced by the central bank.

2.2 Supply shock

One of the key tasks of a basic macroeconomic model is to help illuminate
how the main variables are correlated following different kinds of shocks. We
can appraise the usefulness of the IS−PC−MR model in this respect by look-
ing at a positive aggregate supply shock and comparing the optimal response
of the central bank and hence the output and inflation correlations with
those associated with an aggregate demand shock. A supply shock results in
a change in equilibrium output and therefore a shift in the vertical Phillips
curve. It can arise from changes that affect wage- or price-setting behaviour
such as a structural change in wage-setting arrangements, a change in tax-
ation or in unemployment benefits or in the strength of product market
competition, which alters the mark-up.

Figure 1.4 shows the analysis of a positive supply-side shock, which raises
equilibrium output from ye to y′

e. The vertical Phillips curve shifts to the
right as does the short-run Phillips curve corresponding to inflation equal to
the target (shown by the PC(πI = 2, y′

e)). The first consequence of the supply
shock is a fall in inflation (from 2% to zero) as the economy goes from A to
B. To decide how monetary policy should respond to this, the central bank
forecasts the Phillips curve constraint (PC(πI = 0, y′

e)) for next period and
chooses its optimal level of output as shown by point C. To raise output to
this level, it is necessary to cut the interest rate in period zero to r ′ as shown
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Figure 1.4 Response of the central bank to a positive supply-side shock, a rise in
equilibrium output

in the IS diagram. (Note that the stabilizing interest rate has fallen to r ′
S.) The

economy is then guided along the MR−AD′ curve to the new equilibrium at
Z. The positive supply shock is associated initially with a fall in inflation and
a rise in output – in contrast to the initial rise in both output and inflation
in response to the aggregate demand shock.

2.3 Applying the model to recent macro-economic events

The economic conjuncture from August 2007 poses a good test for a macro
model at the intermediate level. Two major developments affected the world
economy: the credit and housing crisis emanating from the sub-prime lend-
ing behaviour of US banks and the dramatic increase in oil and commodities
prices. We look first at each development in turn. The credit crisis is a negative
aggregate demand shock: credit became more expensive and some classes of
borrowers were excluded entirely from the market. Hence, at a given central
bank interest rate, r, interest-sensitive spending is lower and the IS curve is
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shifted to the left. As we have seen, this requires the central bank to reduce the
interest rate in order to guide the economy back to equilibrium output at tar-
get inflation. The use of temporary expansionary fiscal measures as adopted
in the US in 2008 will – if successful in boosting consumption expenditure –
also help to offset the leftward shift of the IS curve and reduce the extent to
which the interest rate has to be cut. The simplest way of modelling this is
as an increase in the autonomous component of aggregate demand captured
in the A term in the IS equation.

Analysis of the oil and commodity price shock can also be undertaken
using the 3-equation model. There are two elements to the shock: its impli-
cations for aggregate demand and for the supply-side. For countries that are
net importers of oil and commodities, the price increase represents a nega-
tive aggregate demand shock: at any real interest rate, aggregate demand is
depressed by the higher import bill and the IS curve shifts to the left. The
simplest way of depicting the supply-side effects of the oil price rise is as
a temporary inflation shock: the Phillips curve is shifted upwards for one
period. An inflation shock requires the central bank to raise the interest rate
since a spell of output below equilibrium is required to squeeze the increased
inflation out of the system. In the context of an oil price shock, since aggre-
gate demand is depressed by the higher import bill, the central bank will
need to raise the interest rate by less than it otherwise would.

In the circumstances of 2008, the central bank is faced with a forecast
deterioration of both constituents of its loss function. Aggregate demand
and output are depressed both by the credit crisis and the oil shock, which
points to a cut in the interest rate. However, the inflation shock points to
the need for the interest rate to be raised. The 3-equation model illustrates
the conflicting pressures on the central bank and highlights that whether it
should raise or lower the interest rate depends on its judgement of the relative
size and persistence of the IS and inflation shock effects.

The modelling of the supply-side consequences of an oil shock as a tempo-
rary inflation shock hinges on the willingness of wage- and/or price-setters in
the economy to accept the reduction in real income implied by the exogenous
deterioration in the economy’s terms of trade. Higher real oil and commod-
ity prices mean that output per worker available for domestic agents is lower.
If domestic profit margins and or domestic real wages do not adjust to this,
then the oil shock represents a supply shock that reduces equilibrium out-
put, rather than a temporary inflation shock. This can be modelled using the
supply shock analysis presented above: the MR−AD curve and the vertical
Phillips curve shift to the left. The implications for the economy of a nega-
tive supply shock are more pessimistic than for an inflation shock because
the inflation target can now only be met at higher equilibrium unemploy-
ment and lower output. In the contemporary discussion of the oil shock,
the question has been discussed as to whether ‘second round effects’ have
emerged. If wage- and/or price-setters do not accept the reduction in real
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Figure 1.5 Combined credit crisis and oil price shock: lower equilibrium output

income associated with the shock, the Phillips curve for a given inertial infla-
tion rate will shift upward as it is now indexed by the new higher equilibrium
unemployment. This is a way of illustrating such second round effects.

We use Figure 1.5 to show how the combined effect of the credit crunch
and the oil price shock can be modelled graphically. There are three panels:
the labour market is introduced as the lowest panel, with the real consump-
tion wage on the vertical axis. The utility of wage-setters is defined in terms
of the real consumption wage, i.e. the money wage deflated by the consumer
price index. Wage-setters’ behaviour is shown by the positively sloped WS
curve: they require a higher real consumption wage at higher employment
(output). A simple way of thinking about the wage-setting curve is that it rep-
resents a mark-up reflecting workers’ bargaining power over the competitive
labour supply curve, which slopes upward to reflect the disutility of work.
By contrast, firms or price-setters care about their profits defined in terms of
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the product price. On the assumption of constant labour productivity and
a constant mark-up, the price-setting curve is horizontal. It shows the real
consumption wage that is consistent with firms getting their required profit
margin, given labour productivity and the size of the wedge between the real
consumption and product wages.5 The wedge will be affected by a change in
the price of imported oil and commodities because this affects the difference
between the consumer price index and the producer price index. An increase
in the wedge caused by higher oil and commodity prices will be reflected in
a downward shift in the price-setting real wage curve in Figure 1.5 to PS′.

In Figure 1.5, we analyse the case in which wage- and/or price-setters do
not accept the reduction in available real income per worker implied by the
higher oil prices. Had they done so, either the WS curve would have shifted
downwards to go through point B or the PS curve would have remained
unchanged at PS with profit margins squeezed (or some combination of the
two). The failure of the real wage and profit claims of wage- and price-setters
to adjust (or adjust fully) means that the oil shock leads to a fall in equilibrium
output: this is shown by the shift from ye to y′

e in Figure 1.5. The lower level of
equilibrium output indicates that the only way constant inflation can prevail
in the economy is to reduce the real wage claims of wage-setters by a higher
level of unemployment.

As noted above, the IS curve in Figure 1.5 shifts to the left for two rea-
sons – on the one hand because of the impact of the credit crisis on aggregate
demand and, on the other, because of the implications for aggregate demand
of the higher prices of oil and commodities. For illustrative purposes, the
combined effect is shown by IS′. In the example shown in the diagram, the
IS shift is sufficiently large that the central bank does not have to change the
interest rate in order to achieve its desired level of output y′ on the MR−AD′

at point C, and is therefore at point C′ on the IS′ curve. The central bank
will then lower the interest rate on the path from C′ to the new stabilizing
interest rate, r ′

S. In the central panel, inflation will gradually fall back its tar-
get level (C to Z) and output will stabilize at the new lower equilibrium level
(point Z).6

In Figure 1.6 the combined effect of the credit crisis and oil shock is illus-
trated using the more optimistic assumption that there is no deterioration
in equilibrium output. This is shown graphically in the lower panel, where
in contrast to Figure 1.5, there is a downward shift of the wage-setting curve
to WS′. This may be the result of an agreement amongst unions to exer-
cise wage restraint or alternatively, if the wage-setting curve is vertical (e.g.
inelastic labour supply), there will also be no change in equilibrium output.
The impact of the oil shock on the supply side takes the form of a one-off
upward shift in the Phillips Curve to PC(πI = 2%; ε = 2%), where ε is the infla-
tion shock. This is illustrated in the middle panel. By comparing the middle
panel of Figure 1.5 with that of Figure 1.6, one can see that in each case there
is a new Phillips curve going through point B with an inflation rate of 4% at
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Figure 1.6 Combined credit crisis and oil price shock: unchanged equilibrium
output

the initial output level. As before, the effects on aggregate demand are illus-
trated by the shift of the IS curve to IS′. As a consequence of the combined
shocks, output falls to y′ and inflation drops from 4% to 1%. The economy
is at point C in the middle panel. The central bank forecasts the new Phillips
curve to be the one labelled PC(πI = 1%). It must therefore cut the interest
rate (below r ′

S in the upper panel) so as to steer the economy from point D
back to target inflation and equilibrium output at point Z, which coincides
with the economy’s starting point at A.

For both cases illustrated in Figures 1.5 and 1.6, it is a useful exercise to
experiment with a combination where the IS shift is smaller relative to the
Phillips curve shift than the one shown. This highlights the debates in
the various central banks around the world as to whether interest rates
should be raised or lowered in response to the credit crisis and oil shock.
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In the example shown, the IS shift is substantial and squeezes inflation hard;
with a smaller negative IS shock, the central bank would have to do more to
eliminate the rise in inflation and a rise in interest rates would be observed.

We see that the initial consequences for the economy of the credit and oil
crises are lower output and higher inflation in both of the cases illustrated
in this section. Given the presence of an inflation-targeting central bank,
target inflation is regained in each case but unless the implications for real
incomes of the oil shock are accepted by private sector agents, a higher rate of
unemployment will be required to ensure constant inflation at the target rate.

2.4 IS shock: the role of the interest-sensitivity of aggregate demand

In the next experiment (Figure 1.7), we keep the supply side of the econ-
omy and the central bank’s preferences fixed and examine how the central
bank’s response to a permanent aggregate demand shock is affected by the
sensitivity of aggregate demand to the interest rate. It is assumed that the
economy starts off with output at equilibrium and inflation at the target rate
of 2%. The equilibrium is disturbed by a positive aggregate demand shock
such as improved buoyancy of consumer expectations, which is assumed by
the central bank to be permanent. Two post-shock IS curves are shown in the
upper panel of Figure 1.7: the more-interest sensitive one is the flatter one
labelled IS′′.

The consequence of output above ye is that inflation rises above target – in
this case to 4% (point B). This defines the Phillips curve (PC(πI = 4)) along
which the central bank must choose its preferred point for the next period:
point C. The desired level of aggregate demand depends only on the aspects
of the economy depicted in the Phillips diagram, i.e. the supply side and the
central bank’s preferences and hence is the same for each economy. However,
by going vertically up to the IS diagram, we can see that the central bank must
raise the interest rate by less in response to the shock if aggregate demand is
rather responsive to a change in the interest rate (as illustrated by the flatter
IS curve).

2.5 How central bank inflation aversion and the slope of the Phillips
curve affect interest rate decisions

To investigate how structural features of the economy such as the degree of
inflation aversion of the central bank and the responsiveness of inflation to
the output gap impinge on the central bank’s interest rate decision, we look
at the central bank’s response to an inflation shock. A one-period shift in the
Phillips curve could occur as a result, for example, of an agricultural disease
outbreak that temporarily interrupts supply and pushes inflation above the
target level.

We focus attention on the consequences for monetary policy of different
degrees of inflation aversion on the part of the central bank (β) and on the
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Figure 1.7 The monetary policy response to a permanent IS shock: the role of the slope
of the IS curve

responsiveness of inflation to output as reflected in the slope of the Phillips
curve (α). We assume the economy is initially in equilibrium with inflation at
the central bank’s target rate of 2% and experiences a sudden rise in inflation
to 4%. The Phillips curve in Figure 1.8 shifts to PC(πI = 4%).

From the MR−AD equation ((y1 − ye) = −αβ(π1 − πT )) and from the geome-
try in Figure 1.8, it is clear that if the indifference curves are circles (i.e. β = 1)
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Figure 1.8 Inflation shock: the effect of (a) greater inflation aversion of the central
bank and (b) steeper Phillips curve

and if the Phillips curve has a gradient of one (i.e. α = 1), the MR−AD line is
downward sloping with a gradient of minus one. It follows that the MR−AD
line will be flatter than this either if the weight on inflation in the central
bank’s loss function is greater than one (β > 1) or if the Phillips curves are
steeper, i.e. if inflation is more responsive to a change in output (α > 1). This
is illustrated in Figure 1.8 where the flatter MR−AD line, labelled MR−AD′,
in the left hand panel reflects a more inflation-averse central bank and in
the right hand panel, a steeper Phillips curve. In each case the comparison is
with the neutral case of α = β = 1.

Using the diagram underlines the fact that although the MR−AD curve is
flatter in both cases, the central bank’s reaction to a given inflation shock is
quite different. In each case, the inflation shock takes the economy to point
B on the vertical Phillips curve. In the left hand panel, the flatter MR−AD
curve is due to greater inflation-aversion on the part of the central bank. Such
a central bank will always wish to cut output by more in response to a given
inflation shock (choosing point D) as compared with the neutral case of β = 1
(where point C will be chosen).

In the right hand panel, we keep β = 1 and examine how the central
bank’s response to an inflation shock varies with the steepness of the
Phillips curve. When α = 1, the central bank’s optimal point is C, whereas
we can see that if the Phillips curve is steeper (labelled PC′), the cen-
tral bank cuts aggregate demand by less (point D). The intuition behind
this result is that a steeper Phillips curve means that the central bank
has to ‘do less’ in response to a given inflation shock since inflation will
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respond sharply to the fall in output associated with tighter monetary
policy.

The examples in Figure 1.8 and Figure 1.7 highlight that if we hold the
central bank’s preferences constant, common shocks will require different
optimal responses from the central bank if the parameters α or a differ. This
is relevant to the comparison of interest rate rules across countries and to
the analysis of monetary policy in a common currency area. For example, in
a monetary union, unless the aggregate supply and demand characteristics
that determine the slope of the Phillips curve and the IS curve in each of the
member countries are the same, the currency union’s interest rate response
to a common shock will not be optimal for all members.

3 Lags and the Taylor Rule

An optimal Taylor Rule is a policy rule that tells the central bank how to
set the current interest rate in response to shocks that result in deviations of
inflation from target or output from equilibrium or both in order to achieve
its objectives. In other words, (r0 − rS) responds to (π0 − πT ) and (y0 − ye), for
example:

r0 − rS = 0.5(π0 − πT ) + 0.5(y0 − ye) (Taylor rule) (1.11)

We have already derived the optimal Taylor-type rule for the 3-equation
C–S model:

(r0 − rS) = 1

a
(
α + 1

αβ

) (π0 − πT ) (IR. equation, C–S model) (1.12)

which with a = α = β = 1, gives

r0 − rS = 0.5(π0 − πT ) (1.13)

Two things are immediately apparent: first, only the inflation and not
the output deviation is present in the rule and, second, as we have seen
in the earlier examples, all the parameters of the 3-equation model matter
for the central bank’s response to a rise in inflation. If each parameter is equal
to one, the weight on the inflation deviation is one half. For a given deviation
of inflation from target, and in each case, comparing the situation with that
in which a = α = β = 1, we have

• a more inflation averse central bank (β > 1) will raise the interest rate by
more

• when the IS is flatter (a > 1), the central bank will raise the interest rate by
less
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Figure 1.9 Double lag structure in the 3-equation model

• when the Phillips curve is steeper (α > 1), the central bank will raise the
interest rate by less.

In order to derive a Taylor Rule in which both the inflation and output
deviations are present, it is necessary to modify the lag structure of the three
equation C–S model. Specifically, it is necessary to introduce an additional
lag: in the Phillips curve, i.e. the output level y1 affects inflation a period
later, π2. This means that it is y0 and not y1 that is in the Phillips curve
for π1.

The double lag structure is shown in Figure 1.9 and highlights the fact that a
decision taken today by the central bank to react to a shock will only affect the
inflation rate two periods later, i.e. π2. When the economy is disturbed in the
current period (period zero), the central bank looks ahead to the implications
for inflation and sets the interest rate r0 so as to determine y1, which in turn
determines the desired value of π2. As the diagram illustrates, action by the
central bank in the current period has no effect on output or inflation in the
current period or on inflation in a year’s time.

Given the double lag, the central bank’s loss function contains y1 and π2

since it is these two variables it can choose through its interest rate decision:7

L = (y1 − ye)2 + β(π2 − πT )2 (1.14)

and the three equations are:

π1 = π0 + α(y0 − ye) (Phillips curve)

y1 − ye = −a(r0 − rS) (IS) (1.15)

π2 − πT = − 1
αβ

(y1 − ye) (MR−AD)
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By repeating the same steps as we used to derive the interest rate rule in
section 2, we can derive a Taylor rule:

(r0 − rS) = 1

a
(
α + 1

αβ

) [
(
π0 − πT ) + α(y0 − ye)] (1.16)

If a = α = β = 1, then

(r0 − rS) = 0.5(π0 − πT ) + 0.5(y0 − ye) (1.17)

Implicitly, the Taylor Rule incorporates changes in the interest rate that
are required as a result of a change in the stabilizing interest rate (in the case
of a permanent shift in the IS or of a supply-side shift): rS in the rule should
therefore be interpreted as the post-shock stabilizing interest rate.

It is often said that the relative weights on output and inflation in a Taylor
Rule reflect the central bank’s preferences for reducing inflation as compared
with output deviations. However, we have already seen in the single lag ver-
sion of the model that although the central bank cares about both inflation
and output deviations, only the inflation deviation appears in the interest
rate rule. Although both the output and inflation deviations are present in
the IR equation for the double lag model, the relative weights on inflation
and output depend only on α, the slope of the Phillips curve. The relative
weights are used only to forecast next period’s inflation. The central bank
preferences determine the interest rate response to next period’s inflation (as
embodied in the slope of the MR curve). Another way to express this result
is to say that the output term only appears in the IR equation because of the
lag from a change in output to a change in inflation.

4 Conclusions

The graphical 3-equation (C–S) model is a replacement for the standard
IS−LM−AS or AD−AS model and has a number of features that distinguish it
from other models that replace the LM with a monetary policy rule.8 It con-
forms with the view that monetary policy is conducted by forward-looking
central banks and provides undergraduate students and non-specialists with
the tools for analysing a wide range of macroeconomic disturbances. The
graphical approach helps illuminate the role played by the structural char-
acteristics on the aggregate supply and demand sides of the economy and
by the central bank’s preferences in determining the central bank’s optimal
interest rate response to shocks.

By setting out a simple version of the three-equation model, we can see
the role played by frictions in the economy. An inflation shock entails
costly adjustment in the economy when inflation is inertial. When aggregate
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demand responds to interest rate changes with a lag and inflation is inertial,
the central bank will not be able to offset aggregate demand and aggregate
supply shocks immediately and adjustment will therefore be costly. If, in
addition, the response of inflation to output is lagged, the central bank will
have to forecast the Phillips curve a further period ahead and the Taylor Rule
will take its familiar form to include contemporaneous inflation and output
shocks. The 3-equation (C–S) model provides access to contemporary debates
in the more specialized monetary macroeconomics literature. As shown in
Carlin and Soskice (2005), it is straightforward to demonstrate the origin of
the time-inconsistency problem using the graphical approach.

All modelling in economics needs to be taken with a pinch of salt. Our
purpose is to provide a simple tool-kit for analysing most common situa-
tions. Three concluding remarks are important: (1) In this chapter, we do
not discuss in any detail how ye is derived: the example shown in Figure 1.5
indicates how changes in the real cost of raw materials, including food and
energy, are reflected in the interaction of price-setting and wage-setting real
wage curves. The structural effects of tax changes can be shown in a similar
way, as can shifts in productivity and institutional and policy characteristics
of the labour and product markets. (2) Autonomous demand A is proba-
bly the most difficult component to forecast particularly when household
and business expectations are changing. And the ability of the CB to ‘pick’
future output by current changes in r is most suspect under such volatile
conditions. Finally (3) the chapter focuses on the closed economy. Although
we have introduced the analysis of an oil price shock, we have not pre-
sented a full model of the open economy to include the role of exchange
rate determination. As we show in our textbook (2006), the role of the real
exchange rate in the open economy leads to some important changes in
analysis.

Appendix 1.1 The central bank’s loss function: graphical
representation

The geometry of the central bank’s loss function can be shown in the Phillips
curve diagram. The loss function

L = (y1 − ye)2 + β(π1 − πT )2 (1.18)

is simple to draw. With β = 1, each ‘indifference curve’ is a circle with (ye, πT )
at its centre (see Figure 1.10(a)). The loss declines as the circle gets smaller.
When π = πT and y = ye, the circle shrinks to a single point (called the ‘bliss
point’) and the loss is at a minimum at zero. With β = 1, the central bank is
indifferent between inflation 1% above (or below) πT and output 1% below
(or above) ye. They are on the same loss circle.
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Figure 1.10 Central bank loss functions: utility declines with distance from the ‘bliss
point’

Only when β = 1, do we have indifference circles. If β > 1, the central bank
is indifferent between (say) inflation 1% above (or below) πT and output 2%
above (or below) ye. This makes the indifference curves ellipsoid as in Fig-
ure 1.10(b). A central bank with less aversion to inflation (β < 1) will have
ellipsoid indifference curves with a vertical rather than a horizontal orienta-
tion (Figure 1.10(c)). In that case, the indifference curves are steep indicating
that the central bank is only willing to trade off a given fall in inflation for a
smaller fall in output than in the other two cases.

Notes

1. This chapter is based on a section of Carlin and Soskice (2005).
2. Both extensions are provided in Chapter 15 of Carlin and Soskice (2006).
3. A more detailed discussion is provided in Carlin and Soskice (2006) Chapters 2, 4

and 15.
4. It would be misleading to label it AD thus implying that it is the actual AD curve in

π1y1–space because the actual AD curve will include any aggregate demand shock
in t = 1. If aggregate demand shocks in t = 1 are included, the curve ceases to be the
curve on which the central bank bases its monetary policy in t = 0. On the other
hand, if an aggregate demand shock in t = 1 is excluded – so that the central bank
can base monetary policy on the curve – then it is misleading to call it the AD
schedule; students would not unreasonably be surprised if an AD schedule did not
shift in response to an AD shock.

5. A formal derivation of the price-setting curve to reflect imported materials is
provided in Carlin and Soskice (2006) footnote 7, pp. 396–7.

6. Note that if the central bank does not recognize that the equilibrium level of output
has fallen and continues to target an output level of ye, the economy will end up at
the intersection of vertical line above y′

e and the initial MR–AD curve. Inflation will
be constant but it will be higher than the target rate. This is an example of so-called
inflation bias and is examined in more depth in Carlin and Soskice (2005).
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7. For clarity when teaching, it is probably sensible to ignore the discount factor, i.e.
we assume δ = 1.

8. The differences are set out in Carlin and Soskice (2005).
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2
Bringing Undergraduate
Macroeconomics Teaching
Up to Date
Simon Wren-Lewis1

1 Introduction

I have taught a core graduate macroeconomics course ever since I became
an academic in 1990, and I often start it by saying that the subject matter is
pretty similar to undergraduate macroeconomics: what determines inflation,
output, the exchange rate, etc. The difference, I suggest, is that the macro-
economics you learn as a graduate student is only slightly out of date, whereas
the macroeconomics taught at undergraduate level is 30 years out of date.
I say this in a joking way, but unfortunately the statement contains more
than a grain of truth.

I find teaching IS/LM to undergraduate students embarrassing. At best
I can say that a monetary policy that involved a fixed value for money is
how some monetary authorities tried to operate for a few years in the 1980s.
To good students I can say that it’s similar to what would happen if the monet-
ary authorities had a price level target. But why subject students to what is at
best a piece of economic history, when it is actually quite difficult to learn.2

We have to throw out the LM curve. When we do this, a lot of other
outdated and unhelpful apparatus must also either disappear, or at least be
downgraded in importance. The AS/AD framework is an inferior tool to the
Phillips curve, and survives in part because the AD curve can be derived from
the LM curve. The Mundell–Fleming model, with its confusing three curve
diagrams, becomes largely redundant once the LM curve disappears.

One feature of all these pieces of apparatus is that students find it difficult to
connect with them. I am sure it turns many off macroeconomics. In contrast,
the undergraduate lectures of mine that are always well received (and exam
answers best written) involve intertemporal consumption, which is at the
heart of modern macroeconomics. So we teach outdated stuff that is difficult
and remote for students, and we sideline what is modern, relevant, and easy
for students to relate to. No wonder there is a shortage of macroeconomists.
Teaching macroeconomics – as the profession currently sees the subject –
need not be difficult, it can be fun and engage students.

36
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In this essay I want to suggest how undergraduate macroeconomics can
be taught in a way that is not 30, or even 10 years out of date. However, I
have to begin in Section 2 by outlining in rather more detail why the LM
curve has to go, and what the consequences of this might be. These argu-
ments appear to me compelling, and similar points have been put forward
by far more eminent practitioners (see Romer (2000) and Taylor (2000) for
example). However they raise an obvious question, which is why the LM
curve continues to survive. Section 3 is more positive, and makes a number
of suggestions about what should take the place of IS/LM at the undergradu-
ate level. The discussion is based around the ‘three-equation model’ in Carlin
and Soskice (2006), but it contains a number of ideas about how this frame-
work can be augmented and improved, in the context of both introductory
and more advanced undergraduate macro courses. Section 4 concludes with
a summary in the form of ideal course outlines.

2 Why the LM Curve has to Go

There have been numerous attacks on, and defences of, IS/LM over the years,
which raise many interesting and important issues (see, for example, Solow
(1984)). In the present context I do not believe it is necessary to address these
issues, because I would argue that my primary concern – that the LM curve
does not reflect what monetary authorities actually do – is fatal enough.

For the last two decades, most monetary authorities have used a short term
interest rate as their main policy instrument. They have moved interest rates
in an effort to control inflation and output. At best, changes in the stock of
money have been one of a number of indicators that they might have looked
at as a guide to what might happen to output and inflation in the future.
They have not targeted the money stock.

Even the die-hard monetarists that I occasionally meet do not suggest that
we should go back to targeting the money supply. (Instead, they tell me that
monetarism was really all about inflation targeting using monetary policy,
and that we are all monetarists now.) Yet with IS/LM, the first macro model
that most students are taught assumes that the money stock is targeted, and
targeted successfully. It’s a bit like teaching medics in their first year the
advantages and techniques of blood letting for curing various diseases.3

Teaching IS/LM has two additional drawbacks, besides its irrelevance. First,
I find it tends to obscure the fact that monetary policy involves a choice – in
the case of the IS/LM model a choice of whether to change the money supply
or not. Thus, too many students end up believing that fiscal policy is always
and inevitably crowded out by higher interest rates. Second, students find it
understandably difficult to translate the analysis into one where inflation is
positive rather than zero. This problem becomes particularly acute when we
move to traditional AS and AD curves.
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AS/AD implies that policy just needs to match aggregate demand to the
position of the vertical AS curve, and the economy will stabilize. Prices have
reached a new steady state, so inflation is back to zero. They later learn using
a Phillips curve that returning output to its natural rate will just stabilize the
inflation rate, so some deflation may be required to return inflation to target.
Once again, we needlessly confuse. (Guest (2003) makes a similar point.) For
a significant minority of students, I also find that AS/AD curves encourage
them to make illegitimate links between macroeconomics and the supply
and demand curves of a simple market.

Confusion is again encouraged when we open the economy out, and teach
‘Mundell–Fleming’ with three curves in interest rate output space (the third
typically being a horizontal Uncovered Interest Parity line). The student has
to remember which curve is endogenous, and therefore which has to shift
to go through the equilibrium defined by the other two. In one case (fixed
exchange rates) this needlessly complicates a very simple story, while in the
other it can be pretty misleading. Under fixed exchange rates, Uncovered
Interest Parity (UIP) implies world interest rates tie down domestic rates, so
output just depends on the position of the IS curve. Why use three curves,
when one will do? Is it that important what happens to the money sup-
ply? Under floating rates, the IS curve first moves out, as we undertake an
expansionary fiscal policy (say), and then moves back, as an appreciation
crowds this out. This is, of course, a result that depends crucially on the
assumption of a fixed money supply, yet the danger is that students remem-
ber ‘fiscal policy is ineffective’, without this crucial caveat. (It is also a result
that can be demonstrated by just writing down a money demand equation,
and noting that if you fix all the variables besides output, then output cannot
change.)

From the above it might seem that by abandoning the LM curve, we lose
a good deal of standard macro theory: i.e. AS/AD analysis and Mundell–
Fleming. In fact we lose even more – the money multiplier also goes, for
reasons succinctly put in Goodhart (2008). But, as I will suggest below, we
already have an apparatus which can, at least in principle, replace it – it is
the apparatus that we actually use when teaching graduate students macro
and in advising on policy.

The IS curve, in contrast, tells a basic truth and therefore survives. Of
course, there is a lot that is left out when we draw an inverse relationship
between the current interest rate and the current level of output, although
at least without the LM curve we can make this the real interest rate on
the vertical axis. However, I do wonder whether the standard approach to
deriving the IS curve is both too formalistic and potentially misleading.

The way the majority of students first encounter the IS curve is a combin-
ation of interest rate sensitive investment, and a multiplier. There are two
problems with this account in relation to how we actually think economies
work: multipliers are at best small, and consumption also depends on
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interest rates. Below I advocate using the two-period consumption problem
as an alternative derivation of the IS curve, which I believe students would
understand much more easily.

There is one more charge that I would level at the door of IS/LM , and
that is that its opaqueness diverts first year students and their teachers away
from a far more important feature of Keynesian economics, which is that
aggregate demand determines output when prices are sticky. If we spent more
time explaining why this might be, I think it would be easier for students to
understand the relationship between short-run and medium-run analysis.

If the case against the LM curve is so strong, two related questions natur-
ally arise: why do many good macroeconomists continue to teach it, and
why does it dominate first year texts and almost dominate second year texts?
(Even the textbook by Carlin and Soskice, which in my view uses a far
more appropriate model, feels obliged to also go through IS/LM, and retains
Mundell–Fleming.) Probably the second question answers the first. It is very
difficult, and possibly foolish, to attempt to teach macroeconomics to first-
and second-year undergraduates without strong back-up from a textbook.

Of course, if using the LM curve totally distorted macroeconomic theory,
then macroeconomists at the forefront of the discipline, like Mankiw, would
not write textbooks that are based on it. In a sense the problem is that using
the LM curve gives us answers that are kind of OK most of the time. Consider a
positive demand shock. With IS/LM output increases, and interest rates go up.
As shocks to the IS curve are in reality not killed immediately through monet-
ary policy, using the LM curve gives us a realistic answer (both interest rates
and output rise). So, for much of what we do in the classroom, pretending that
the authorities fix money gives us results which are not grossly misleading.

But, as I argue below, there is a clearly superior apparatus that does a better
job in a simpler way. So why in textbooks like Mankiw does this apparatus
appear in a piecemeal fashion after IS/LM, AS/AD, etc. In Carlin and Soskice,
where it does play a much more central role, it still appears after a chap-
ter on IS/LM ! I do not know the answer to this question, perhaps because
I have never written a textbook. However, I suspect that if I ever did write
a textbook, my publisher would be the first to point out that by not lead-
ing with IS/LM I was in danger of seriously diminishing the market for my
book. Even if a significant segment of the market was made up of active
macroeconomics researchers who were pained by the lack of correspondence
between the macro they taught and the macro they used, would this group
outweigh the market segment made up of teachers who were not primarily
macroeconomists and learnt their macro 30 years ago?

3 The Alternative to IS/LM

To teach basic business cycle macro, I believe we need just two relationships:
the IS curve and the Phillips curve. If we want to endogenize monetary policy
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we could add a monetary rule. This is the three-equation model that should
replace IS/LM and AS/AD. Guest (2003) calls this the Taylor–Romer model,
after Romer (2000) and Taylor (2000).

For anyone unconvinced that this model can do the job better than IS/LM,
I can only refer them to the textbook Macroeconomics: Markets, Imperfections
and Institutions by Carlin and Soskice. Rather than repeat what is there, I
want in this section to attempt to move the discussion one step forward by
outlining different aspects of that model, and the issues that teaching it brings
to the fore. Inevitably this will involve me in some cases suggesting how I
would do things differently from this text, but I want to emphasize that I’m
only able to do this because their presentation – unlike IS/LM – represents a
clear and sensible starting point. I use Carlin and Soskice as the main text in
the second-year lectures I give to Oxford undergraduates.

The core piece of apparatus in Carlin and Soskice’s presentation is in fact
two diagrams, one above the other. The lower diagram draws a Phillips curve
and a monetary policy rule in inflation and output space, and a diagram
above draws an IS curve in output/interest rate space. I think this works
better than attempting to utilize one diagram (as in Guest (2003) or Turner
(2006)), because the clarity this brings outweighs any advantage that trying
to do everything in a single diagram might have.

The following discussion starts by going through each of the equations in
this three-equation model: the IS curve, the Phillips curve and the monetary
rule. I then talk about the problems that arise in opening up this model.
Finally I deal with how to locate this Keynesian model of the business cycle
within a medium term analysis of the macroeconomy. At each stage I try and
distinguish what I would teach as part of a first year course, and what should
be part of a more advanced undergraduate course.

3.1 Microfounding the IS curve

I noted above my misgivings about the traditional Keynesian derivation of
the IS curve. In particular, I think students find it difficult to relate to invest-
ment decisions, or even aggregate output. In contrast, I find that students
enjoy lectures on intertemporal consumption, and can easily relate to the
ideas there. The obvious conclusion is to replace the former by the latter, par-
ticularly as intertemporal consumption is perhaps the central relationship in
modern macroeconomics.

Of course what I have in mind here is not the multi-period version of the
model solved using dynamic optimization techniques, but the simple two-
period model. This model is finding its way into macro texts (e.g. Mankiw
(2007)) but it is not normally given the prominence that I am suggesting
here. Let me elaborate on why I think it would be good to start students off
in this way.

Only the keenest of students regularly read the Financial Times. Almost
none have ever had to find a full time job, and encountered the difference
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between a strong and weak labour market. The business cycle is something
that, at best, they have heard their parents talk about. They have never had to
decide whether to undertake an investment project, and therefore compared
returns to the cost of capital.

However, nearly every student has had to take out a large student loan.
Most are concerned about this debt ‘hanging over them’, and many are hav-
ing to decide on whether to undertake additional borrowing. Should they be
running up an overdraft in anticipation of that highly paid job that awaits
them, or should they not? So the idea of borrowing or lending to smooth
out consumption directly relates to something that is central to their current
experience.

I often start teaching the two-period consumption model (at whatever
level) with a little quiz. Imagine you have just heard that a previously
unknown relative has left you £10,000. Would you spend it all this year, half
this year and half next, etc etc. I always get a full range of responses from the
class, and I promise that after a lecture or two they will know whether their
response was rational or not. Although we may only formally go through the
two-period case, students easily see the generalization to their life cycle, and
they can also grasp the impact of credit constraints on the model, because
most of them are subject to these constraints.

I also like starting this way because it shows up a key limitation of the
basic model: it sidesteps the problem of uncertainty. For a large number of
students consumption smoothing is constrained not by lack of credit, or low
expectations of future income, but by a risk averse attitude to the uncertainty
of future income. I think it is good if students can easily remember a model’s
deficiencies as well as its advantages.

So my suggestion is that the two-period consumption model forms the basis
for the IS curve. Of course, to do this we need to undertake what is probably
the most difficult piece of analysis with the two-period model, which is to
tilt the budget line. And what if the income effect dominates the substitution
effect? There are three points to make here. First, the net effect of interest
rates on current consumption is not just the combination of income and
substitution effects, but also the impact of interest rates on total wealth. In
other words, we pivot the budget constraint not at an axis, but at the current
endowment. (See Figure 2.1.) Second, to use this model for the IS curve,
period 2 is clearly much longer than period 1 (which is the ‘current period’),
so the pivot point is much closer to the period 2 axis. In this case, almost
certainly current consumption falls. Third, if students are taught this two-
period model before they are familiar with income and substitution effects,
there is no necessity to invoke them in order to motivate a downward sloping
IS curve.

I see no reason why this analysis could not be an early part of a first-year
macroeconomics course. The analysis can then be revisited in subsequent
years, perhaps formally adding credit constraints by drawing a kinked budget
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Figure 2.1 Using the two-period model to get an IS curve

line, and/or presenting the optimization problem in algebraic terms using a
simple (e.g. log) utility function.

In Figure 2.1, the solid lines represent a low interest rate case, and the
dashed lines a high interest rate case. The length OA or OA′ represents total
discounted wealth (human capital plus any initial financial wealth) in the
first period, and length OB or OB′ is this times the real interest rate. Where the
two budget lines intersect represents the outcome if they undertake no bor-
rowing or lending: it is close to the vertical axis to indicate that the first period
is short relative to the second. The diagram is drawn so that in both cases
consumers want to borrow to consume more than their income in period 1,
but this borrowing is less at high interest rates.

3.2 The Phillips curve and expectations in macroeconomics

The core analysis in Carlin and Soskice uses what can be described simply as
a ‘backward looking’ Phillips curve, where inflation depends on lagged infla-
tion as well as the output/unemployment gap. I think this is appropriate for
two reasons. First, it is easier to teach than its New Keynesian counterpart,
as we will discuss shortly. Second, it does help explain two important styl-
ized facts, which are that disinflations have invariably been costly, and the
appearance of Phillips curve loops in the data.

A key problem arises, however, in microfounding this relationship. The
story that is easiest to tell is some variant of Friedman’s original model involv-
ing persistently mistaken expectations by workers, but this is incompatible
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with rational expectations. Ideally it would be better to provide a microfoun-
dation for inflation inertia that was compatible with rational expectations.
While there is a number of candidates kicking around, I’m not sure which
will be regarded as both plausible and relevant in 20 years’ time.

However, I think it would be treating microfoundations as a straightjacket
if this prevented us from giving prominence to the backward looking Phillips
curve. In any case, the microfoundations of the New Keynesian Phillips curve
(such as Calvo contracts) are hardly gilt edged. In my own lectures, I present
the Phillips curve first as an aggregate equation with empirical support. I then
discuss the Friedman story. Having used the Phillips curve to discuss the costs
of reducing the rate of inflation, I then ask where these costs come from, and
this provides a spring board for a presentation of rational expectations, and
then an analysis of the New Keynesian Phillips curve (NKPC).

The NKPC raises a basic difficulty in teaching undergraduate macroeco-
nomics – how do we incorporate rational expectations? The two dimensional,
two variable diagram is the basic tool we use in teaching undergraduates. We
shift curves and move along curves. This already raises a problem for a sub-
ject that is inherently dynamic. We cope with this problem by shifting curves
through time, and students are able to handle this in the case of the backward
looking Phillips curve, because time works in the intuitive direction: we start
with some shock or exogenous change, and work forwards through time.

With rational expectations, we have to work backwards, from the future to
the present. With one-off shocks in models without inertial dynamics there
is not much of a problem, because the second period is the steady state.
If shocks are at all persistent, then I fear trying to shift curves backwards
through time may be too much. An example is given in the discussion of
Uncovered Interest Parity (UIP) below. (The dynamic structure of UIP and the
NKPC are very similar: replace inflation by the exchange rate and the output
gap by the interest rate differential.) But perhaps I am underestimating the
ability of students here.

When I teach the NKPC I prefer to use timelines: two dimensional diagrams
with time on one axis. This can bring out the symmetry between the back-
ward looking and New Keynesian Phillips curves (if we ignore discounting
in the latter). Suppose we consider a shock to the output gap that lasts a few
periods, and is equal in each period. Figure 2.2 illustrates the two relation-
ships under the assumption that once the shock occurs, its duration and size
are also known. The rectangle represents a period where the output gap is
positive, at some constant level. The solid, downward sloping line represents
the behaviour of inflation under a NKPC with a credible inflation target:
inflation jumps up on news of the positive output gap (and knowledge of
its size and persistence), and then falls gradually back to its target level. The
dashed line represents inflation when the Phillips curve is backward looking:
inflation gradually rises from its initial level, and settles at a new higher level
when the positive output gap disappears. We can complete the symmetry
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Figure 2.2 Forward- and backward-looking Phillips curves

by looking at an anticipated demand shock with a New Keynesian Phillips
curve.

The Phillips curve is so central to macroeconomics that I think it should
be part of any first-year macroeconomics course. However, in the first year
I think there is no need to tell the Friedman story about mistaken expect-
ations. Instead the Phillips curve can be presented as an empirically useful
relationship that reflects the interaction between price setting in goods and
labour markets. The key point to stress at this early stage is why excess
demand leads to a change in inflation rather than some particular level
of inflation, and why this makes macroeconomic sense. I would leave a
discussion of the NKPC to a second or third year course.

3.3 Monetary policy

One of my objections to IS/LM was that it allowed students to forget that
monetary policy was something governments or central banks choose, and
that this was significantly different from the choices of an atomistic private
sector. For this reason, I prefer to think of the three-equation model as the
2 + 1 equation model.

Why is this important? Consider, for example, an anticipated demand
shock. Here, the appropriate behaviour for the monetary authority is not to
follow some rule, but to simply kill the demand shock. The IS curve tells us
how. Now of course demand shocks are rarely anticipated, so we might not
want to dwell on this case, but failure to understand this basic point will lead
students to get confused later on.

The case most often considered in Carlin and Soskice is of a completely
unanticipated demand shock, which is either one-off, or permanent. After
the first period, the nature of the shock is known. This case is more realistic
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than a completely anticipated demand shock, but it still has awkward fea-
tures. Once the shock is known, we immediately move on to the monetary
rule, so if the initial shock raised output, then in the second period output
falls, as higher inflation expectations are unwound. In subsequent periods
we move along the monetary rule line. My worry here is that students take
this too literally, and think that once shocks are known, output immedi-
ately reverses sign. In reality, of course, it is many periods before a significant
positive output shock is followed by a period with a negative output gap.
When lecturing at this point I wave my hands and talk about responses to
uncertainty, but I wish I had a more formal way of representing (potentially
optimal) inertia in monetary policy.

Carlin and Soskice spend some time showing how a monetary rule may
be optimally derived from preferences over output and inflation and the
parameters of the Phillips curve. I think this is useful, but it has clear limita-
tions, because the optimization presented is always for one period only. Any
central bank that knows about the (backward looking) Phillips curve, for
example, will be much more inflation averse than a one-period optimizer,
because they recognize that inflation today has implications for inflation
tomorrow.

The point becomes particularly important when we look at inflation bias.
If we define inflation bias as steady state inflation above target, then it is
possible to get inflation bias with a completely backward looking Phillips
curve when the central bank is myopic in its preferences. Here the monetary
rule apparatus and its associated central bank preferences come into their
own, and this can all be nicely show in a two dimensional diagram. How-
ever, if we replace a myopic central bank by one that does not discount at
all, then this inflation bias disappears (see Kirsanova et al., 2005). Inflation
bias here is just a consequence of a short-sighted policy-maker (although
policy-makers may well be short-sighted). It is a rather different kind of
inflation bias from that coming from time inconsistency under rational
expectations.

For all these reasons, I prefer to play down the role of the monetary rule in
the three-equation model. For much the same reason, I would not want to
replace the LM curve by a ‘monetary policy curve’, as in Turner (2006). The
approach I take is to use – where necessary – a Taylor rule as a possible empir-
ical description of what central banks do, and address the issue of optimality
on a case by case basis. However, this is a point about emphasis more than
anything else.

3.4 An open economy

Nearly all textbooks, whether for undergraduates or graduates, start off with a
closed economy model, and then move to an open economy. If our focus is a
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medium term, flex price economy with intertemporal consumption decisions
at its heart, then there is a very good case for doing things the other way
round. In a simple small open economy in a one good world with perfect
capital mobility, real interest rates are exogenous because they are determined
overseas, and so we can focus on consumption smoothing and tilting without
worrying about interest rate endogeneity. This idea is at the core of Obstfeld
and Rogoff’s (1996) excellent graduate text.

In a short term, Keynesian world, the model is all about how policy varies
real interest rates, so the open economy is more complicated than the closed
economy. In one sense this is a pity, because as I noted above the structure
of the UIP relationship and the New Keynesian Phillips curve are so similar,
but from experience I believe students generally find it easier to connect with
the former.

A great advantage of UIP is that, because the underlying relationship is
so simple, it enables us to focus on how to solve models under rational
expectations. The static relationship is trivial: if we double the interest rate
differential, holding the expected future exchange rate constant, we double
the expected change in the exchange rate. This simplicity makes it easier to
move away from the two variable graph to time lines. The issue I remain
unsure about is whether to attempt to analyse UIP in interest rate/exchange
rate space.

Compare the following two expositions. We are interested in the impact
of a one point, multi-period change in the interest rate differential on the
exchange rate. One representation would be as in Figure 2.3, which is like
one half of the diagram for the Phillips curve above.

The diagram shows the exchange rate response to an initially unexpected,
but subsequently known, multi-period increase in interest rates. It is very
easy to show the algebraic equivalent to this: by forward substitution in

et = E[et+1] + rdt (2.1)

(where e is the logged exchange rate, rd the interest rate differential, and E
the expectations operator) we get

et = rdt + E[rdt+1 + rdt+2 + . . . + rdt+n] + E[et+n+1] (2.2)

We can relate this formula to the diagram: because it’s so simple, we can focus
on the idea of a stable medium term equilibrium exchange rate, and whether
interest changes are expected or not. We can then talk about speculation,
uncertainty about equilibrium rates, and a lot more.

A different representation would look at interest rate, log exchange rate
space, as shown in Figure 2.4. Suppose the interest rate differential lasts for
two periods. We start off with the UIP line one period ahead, where the
expected exchange rate is the equilibrium rate. This passes through zero on
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Figure 2.3 A time-line representation of UIP
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Figure 2.4 UIP in interest rate, exchange rate space

both axes (where the horizontal axis measures deviations from the long run
rate). With a 1% interest rate differential, this gives us point A, which is
the starting point for the current period UIP line. This then gives us point
B, which is the initial jump in the exchange rate: i.e. a 2% change in the
exchange rate.

Comparing these two expositions, I think there is no contest for which is
easier to understand, and easier to manipulate. Nevertheless it is tempting
to try the second approach when we integrate UIP into the transmission
mechanism. Ideally we would like to combine the demand side relationship
between aggregate demand and the real exchange rate with UIP to show how
a transmission mechanism that worked through the exchange rate might
operate. Drawing a positive, and static, relationship between competitiveness
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and aggregate demand makes sense, but linking competitiveness with interest
rates encounters the difficulties illustrated above.

It may be simpler not to try. As a starting point in an open economy,
we can work with exactly the same apparatus as a closed economy: an IS
curve and a Phillips curve. If we are willing to work with a Phillips curve
that is specified in terms of output price inflation rather than consumer
price inflation (for reasons discussed in Kirsanova et al., 2006, for exam-
ple), then that curve is unchanged. At its simplest, the relationship between
interest rates, the exchange rate and net exports makes the IS curve flatter.
The essential lessons learnt from the closed economy go through to the open
economy.

The complication that UIP makes evident is that expectations of future
monetary policy influences the position of the IS curve. We can address
this graphically by shifting the IS curve. In addition, we could note that
if the relationship between current and future interest rate changes were
predictable then this would in effect flatten the IS curve still further. But
a key point to make here is that these complications can equally well
occur in a closed economy, because future real interest rate changes will
also impact on today’s consumption and investment decisions through
expectations.

A diagram that puts an IS curve on top, and a Phillips curve below, is useful
because it expresses a recursive structure. For given interest rates, shocks to
the IS curve lead to changes in output and inflation. Monetary policy then
decides what combination of output and inflation to aim for, given the con-
straint of the Phillips curve. The IS curve then tells policy-makers how to
achieve this combination using monetary policy.

While it is natural to want to generalize this apparatus to include the
exchange rate in an open economy, I’m not sure what doing so would achieve
in terms of new lessons learnt. Students should certainly understand that the
transmission mechanism from interest rates to output is more complicated
in an open economy because of movements in the exchange rate, but I’m not
sure showing them a number of interlinked and inevitably partial diagrams
is required to make this point.

What about the fiscal policy ineffectiveness proposition so central to
textbook Mundell–Fleming? If we are talking about temporary changes in
government spending that are not counteracted by monetary policy, then
the ineffectiveness proposition disappears. The IS curve shifts, and if real
interest rates stay unchanged then output moves. (There is no change in the
real exchange rate: because the change in government spending is temporary,
everything on the right-hand side of the extended UIP equation above is
unchanged.) However, a permanent increase in spending, even if it is not
crowded out by falling consumption because of (anticipated) tax increases,
will be crowded out by an immediate appreciation in the real exchange rate.
This is difficult to understand if students have yet to come across how the
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open economy works in a flex price medium term. I want to argue next that
this should not be the case.

3.5 Placing this model in context

The three-equation model is not the only innovative feature of the Carlin
and Soskice textbook. Another is the centrality of imperfect competition,
with labour supply and demand curves replaced by wage-setting and price-
setting curves. I like this for three reasons. First, it allows an explicit analysis
of how imperfect competition impacts on the macroeconomy. Second, it
makes a treatment of how the real exchange rate influences output much
more natural. Third, an imperfectly competitive world makes it much eas-
ier to discuss both why prices might be sticky, and more importantly why
under sticky prices output is demand determined. It fits very well with the
microfounded New Keynesian models that we currently use.

However, in many respects an imperfectly competitive flex price economy
works just like a perfectly competitive flex price economy. As a good deal of
the micro students learn assumes perfect competition, it is foolish to appear
to throw this away. We probably also want to talk about real business cycle
models (see below). So I think it is essential to relate wage-setting and price-
setting curves (drawn in real wage, employment (or output) space) to labour
demand and labour supply curves at every opportunity.4

The issue I want to address here is how to fit a Keynesian short run into
whatever longer run perspective we may choose. In simple terms, what is
the best way to relate the Keynesian model to the Classical model from a
pedagogical point of view? Should we start with the Keynesian short run,
as is traditional, or should we start from the ‘other end’, with the long run
based around the Solow growth model?

My own view is that things are a lot clearer if a Keynesian analysis comes
after a reasonably thorough discussion of the medium term, which we could
call a ‘flex price equilibrium’. I think this has one major advantage. It makes
clear that modern Keynesian analysis is not an alternative to the Classical
model, but an augmentation of it, where prices are sticky. In particular, the
flex price equilibrium becomes the natural target for monetary policy-makers
in a Keynesian world. In addition, real business cycle analysis, although it
might be regarded as an alternative explanation of cycles, does not disappear
once we take this modern Keynesian view. There are similar advantages when
it comes to analysing an open economy. Let me elaborate each of these points
in turn.

A key aspect of stabilization policy with Phillips curves is that there is a
short run inflation/output trade-off, which policy-makers need to take deci-
sions about. We represent their preferences in terms of, typically quadratic,
deviations from some inflation and output target. But students often fail to
understand why output above target is a bad thing, besides its impact on
inflation. Surely more output is better in itself? This mistake would occur
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less often if the output target were seen as the outcome of another trade-off:
that between consumption and leisure. Too much output means too little
leisure. Once this is clear, it is also much easier to motivate discussions of
inflation bias, particularly if we work with both labour supply and demand
curves as well as their imperfectly competitive equivalent.

The discussion of real business cycle theory in undergraduate texts varies
considerably. This may reflect a significant problem – RBC dynamics are com-
plex, and depend on parameter values in a way that simple Keynesian models
do not. However, I think we can convey the basic ideas of RBC theory by
exploiting a simple version of the first order condition relating labour supply
to consumption and real wages. For example

Max U(C, L) = ln (C) − κ
Lψ

ψ
(2.3)

subject to C = wL(1 − t) + Z

where C is consumption, L labour supply, t is the income tax rate, w the real
wage, and Z are all other elements of the budget constraint, including saving,
implies the following first order condition for labour:

Lψ−1 = w(1 − t)
κC

(2.4)

If real wages move roughly in line with any productivity movements, then
the behaviour of labour supply will depend crucially on how consumption
changes. Consumption is likely to rise less than wages for two reasons which,
given the right course structure, can already be familiar to students: real
interest rates will be higher because of the additional demand for capital,
and because of consumption smoothing. I think this way of telling the
story is a bit more intuitive than looking at relative wages in a two-period
model.

Turning to an open economy, one of the advantages of working with a
supply side based on imperfect competition is that an aggregate demand
curve relating domestic output to competitiveness becomes quite natural (the
ISXM curve in Carlin and Soskice). This is where I do draw aggregate supply
and aggregate demand curves, but in real output/competitiveness space (the
Swan diagram).5 As my discussion of UIP above shows, it is much easier to
understand the short term analysis of shocks in a Keynesian framework if
this medium term analysis is already firmly embedded.

So to summarize, I would present Keynesian macroeconomics after a fairly
comprehensive analysis of a medium-term, flex price economy. This applies
to both closed economy and open economy macroeconomics. Where growth
theory, or more generally the macroeconomics of the long run, fits in is both
less obvious and I believe less important. While starting with the long run,
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moving to the medium run and ending with the short run has a certain
elegance, I do not think there is a clear pedagogical case for doing this.

4 Summary

In the introduction, I related how I used to tell masters students that they
would learn about the same issues they learnt about as undergraduates, but
now the analysis would no longer be 30 years out of date. What I have tried
to do in this chapter is to make suggestions to change that situation. Let
me try and bring these threads together by outlining the essentials of what
I would like to teach undergraduates, both in their first-year course, and in a
subsequent specialized macroeconomics course.

I would start with a medium term, flex price economy, which we could
describe as the Classical model. In the first year I would focus on labour supply
and labour demand curves, while in subsequent years I would add wage-
setting and price-setting curves, and add a formal discussion of labour/leisure
optimization. In either case I would try and motivate this analysis as much as
possible with the empirical and policy implications of this framework, such
as attitudes to immigration, or the Laffer curve.

I would then present the two-period consumption model, along the lines
discussed in the previous section. This would be of value in its own right, but
also as a motivation for the IS curve. Consideration of other demand compon-
ents like investment could be added to taste. At this stage I would include a
discussion of international competitiveness, net trade and capital mobility.
We could then consider how aggregate demand equals aggregate supply in
two cases: a closed economy, through real interest rates, and an open econ-
omy, through the real exchange rate. This could be explored, particularly
after the first year, by looking at various permanent ‘shocks’, including an
increase in productivity. In later years I would discuss the current account,
drawing links with intertemporal consumption.

A natural transition is then to examine temporary but persistent shocks,
and the Real Business Cycle model for a closed economy. However, I person-
ally would not give this more than a passing mention in a first-year course.
Something that I would also reserve for a second year course would be a
discussion of monetary policy under flexible prices e.g. nominal anchors
compared to interest rate rules.

A first-year course should include a basic discussion of the government’s
budget constraint and problems associated with deficit bias and government
debt. More advanced courses can discuss Ricardian Equivalence, and the ‘twin
deficits’ in an open economy.

Now we can move to a Keynesian world. A first-year course can simply
outline some reasons for price rigidity, and discuss why output might fol-
low aggregate demand in a sticky price world. More advanced courses could
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explore the microfoundations of Keynesian analysis in more depth, includ-
ing for example the role of wage setting, with reference back to the labour
supply curve in RBC models.

This provides enough background for the core Keynesian analysis: the
Phillips curve and IS curve, as in the Carlin and Soskice text. As I discussed in
the previous section, a second-year course would add to the basic backward
looking model by talking about rational expectations and a New Keynesian
Phillips curve. For reasons discussed above, I would downplay the role of
a monetary rule curve. In the first year I would just talk about the control
problem faced by a central bank in general terms, while in the second year
I would talk about Taylor rules as empirical regularities, and then discuss the
extent to which this did or did not represent an optimal response to expected
or unexpected shocks.

Uncovered Interest Parity seems sufficiently important to appear in a first-
year macroeconomics course, although any subsequent course can formalize
the analysis along the lines discussed in the previous section. It is important
in part because it allows us to say something about why exchange rates can be
volatile, and these ideas can be easily extended to asset prices. It would be a
shame if a student completed a first-year macro course without knowing any-
thing about why certain prices were prone to self-fulfilling type behaviour. As
my earlier remarks indicated, I am less sure how useful it is to formalize the
discussion of the transmission mechanism of monetary policy under floating
exchange rates. The motivations for fixed exchange rates or monetary unions,
the sustainability of the former and how policy operates within them comes
here. A second-year course could also discuss countercyclical fiscal policy at
this point: why it is only occasionally used under floating rates, and possible
conflicts with longer run concerns discussed earlier in the course.

A discussion of inflation bias must be concentrated in a second/third-year
course, because of the central role played by rational expectations. I would
also add a discussion of stabilization bias, using simple examples to illustrate
why optimal policy may be time inconsistent. This allows a discussion of
credibility and transparency that goes a bit beyond hand waving. Finally a
second/third-year course should include a reasonable chunk of growth the-
ory. I think this can appear at a number of points in the sequence outlined
above.

All this, without a mention of LM curves, money demand, traditional AS
and AD curves, or Mundell–Fleming. Actually I exaggerate. In a second/third-
year course, I would use an LM curve once. In discussing Taylor rules, I would
raise the possibility that interest rates might not react to output and inflation
directly, but indirectly via some intermediate target. After recalling the use
of money as a possible nominal anchor, and the briefest discussion of money
demand, I would show how money-targeting gives rise to a Taylor type rule
for price level targeting. I would describe how this approach was tried in the
past, and why it was quickly abandoned. In doing this, the main problem
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I would have is keeping students’ interest for what is, after all, a rather small
piece of macroeconomic history that happened before they were born.

Notes

1. My thanks to Giuseppe Fontana, John Maloney, Mark Setterfield, David Vines, and
John Vickers for helpful comments on an earlier draft, but all probably disagree
with at least some of the views expressed here.

2. That students find it difficult is a personal view, although one that is not uncommon
(e.g. Turner, 2006). Turner (2006) suggests that difficulty may be justified if the
apparatus is rich in possibilities, but he shares my misgivings on its relevance to
current policy.

3. From the perspective of the history of economic thought, a particularly interesting
question is why the LM curve was believed to be such an essential part of Keynesian
theory. Perhaps the need for comparisons with more Classical theory, and with the
concept of neutrality in particular, was critical here. (I’m indebted to David Vines
for his knowledge and thoughts on this point.) The revival of the ideas of Wicksell
in Woodford (2003) is also interesting from this perspective.

4. In this respect, I have a major problem with Carlin and Soskice, which is that the
default position for their price setting curve is horizontal. This makes the com-
parison I’ve just suggested much trickier than it should be. It is so easy to model a
downward sloping price-setting curve, and relate it to a labour demand curve, using
monopolistic competition, so why throw this away with a story about customer
markets or rule of thumb behaviour?

5. My aggregate supply curve is what Carlin and Soskice call an ERU curve. My pref-
erence is to draw this supply curve almost vertical, because I’m not sure we have
the empirical evidence to do otherwise, and the ‘special case’ of a vertical supply
curve is pedagogically useful.
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3
Monetary Policy Analysis: An
Undergraduate Toolkit1

Jagjit S. Chadha2

1 Introduction

The nuts and bolts of setting monetary policy are often hard to get across
to students. There are a number of key hurdles to overcome. First, the con-
ceptual idea of how setting interest rates may (or may not) act to stabilize
an economy comprising many households, firms, financial institutions and
a significant government sector. Secondly, there are a host of institutional
details to convey such as the framework for monetary policy, the relation-
ship between the Finance Ministry and the central bank and what might be
the ultimate objectives of stabilization policy. Thirdly, the theory of mon-
etary policy is itself really developing into a branch of ‘robust’ control theory
and so is subject to severe technical barriers at the frontier.3 And finally, there
is the aspect of the real data: how do we convey the idea that the observed
economy is not some clearly identifiable mass but a construct based upon a
myriad of observations or surveys announced on a daily basis? The mixture
of institutional detail, high theory, data and, at times, low politics makes
monetary policy courses a daunting mix for instructor and student alike.

We tend to start monetary policy courses with an analogy related to one of
driving cars, steering ships or taking a shower! In which, the policy-maker is
cast as the driver, pilot or bather in question. But the user has severe infor-
mation problems, he (or she) cannot know with a high degree of certainty
where he might currently be compared to where he would like to be. He also
does not quite know how the machine will react when he asks it to help him
get to where he would like to be. Finally, it may also be some time before he
realizes that he is or is not where he thinks he would like to be and so he may
frequently under- or even overshoot his final destination. Should your head
be reeling, you will now be pleased to know that I have chosen to side-step
almost entirely these kinds of control issues in this chapter.

What will concern us mostly in this chapter is the rather prosaic set
of issues to do with where should interest rates go if the economy has a
demand-induced boom, a supply-induced contraction or indeed if inflation

55
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expectations become dislodged.4 These questions will be considered within
the context of a simple two-quadrant and then four-quadrant diagram that I
will develop and use to explore directly two further monetary policy issues:
how might the zero bound for interest rates complicate the monetary policy
problem and how might money market shocks complicate monetary policy
choices? The level of exposition is appropriate for good undergraduates and
I introduce many key readings in modern macroeconomics. In Section 2,
I write down a standard New Keynesian model appended with both a sup-
ply side, money market clearing condition and a term for the price level as
well as inflation. I develop the simple conditions for the determinacy of this
system and show that it implies a monetary policy reaction where policy
rates rise more than equiproportionally with inflation, the so-called ‘Taylor
Principle’ of active monetary policy. Once the existence of an equilibrium
for this economy has been established I return to the policy experiments.
For the more technically grounded students the Appendix gives a fuller
derivation.

In Section 3, I represent the key relationships diagrammatically for an
inflation targeting central bank and consider the appropriate responses to
three static problems of a positive demand shock, a negative supply shock
and an increase in inflation expectations. In each case, I show that policy
(interest) rates will have to rise temporarily to bring inflation back to target.
In Section 4, I consider two special cases: what happens to the monetary
policy reaction function when nominal rates are bounded at zero and when
the money market may directly provide perturbations because the economy
may be considered more or less risky over time. In the former case, policy
rates are shown to be unable to drive real rates lower as inflation falls and thus
there appear to be ‘real’ limits to the efficacy of interest rates as a stabilization
device under a low and/or falling inflation. In the latter case, I show that a
disconnect between interest rates set in the private money markets and policy
rates can set up independent deviations of aggregate demand from potential
and so require some offsetting in monetary policy.

With this background exposition in the student’s toolkit I conclude that it
becomes easier to consider the questions of diagnosis of any given monetary
policy problem, institutional development, to track real-time data develop-
ments and to consider more complicated games that the policy-makers may
have to play with their various (ir)rational counterparts. I leave that analysis
to more advanced courses.

2 The Basic New Keynesian Model with Money

The point of departure for a simple macroeconomic model suitable for mon-
etary policy analysis has become the New Keynesian (NK) framework (see
McCallum (2001) and King (2002)), which is essentially an aggregate model
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with dominant supply side dynamics but where sticky prices mean that
output may deviate temporarily from its flex-price long run level. The possi-
bility of temporary deviations in output from its flex-price level creates a role
for the monetary policy-maker. In brief, the basic NK story is that the capacity
of output is set by a production function based on usual arguments in land
and capital with its accumulation of efficiency shocks (the so-called Solow
residuals: see, for example, 1987) and short-run output is determined by a
monopolistically competitive supply side faced with Calvo time dependent
price setting.

The NK structure means that the full capacity level of output in this econ-
omy lies at a point behind the perfectly competitive frontier, which in
principle provides an incentive to push the economy above its full capacity
level.5 Secondly, with prices adjusting only gradually to an optimal mark-up
over evolving marginal costs, short-run output can deviate from this capacity
level. Following any shocks, prices can only be reset in each period by the
fraction of firms who are sent an exogenous (Calvo) signal to re-price – with
the fraction given by 1 − α in each time period. And so all other firms, α,
are faced with having to accept a sub-optimal price for their output for at
least one period and the overall price level, which is a linear combination
of all firms’ prices, is also sub-optimal, which means that there are both
distributional and output consequences from sticky prices.

Inflation is driven by both the difference between capacity and the
short-run aggregate level of production chosen by all firms and expected
inflation. And so inflation, at least in its temporary deviations from tar-
get, is not a monetary phenomenon in this model but really an output
gap phenomenon, which is itself controlled by interest rate choices. But
nevertheless to this basic model we can also consider appending a sim-
ple model of money demand (in which the supply of money by the
monetary policy-maker is implicitly perfectly elastic), where we assume
that households need to hold money balances to meet a given level of
planned nominal expenditures. The role of the policy-maker is to set inter-
est rates so that output stabilizes at the capacity level, that is the so-called
output gap is closed, at which point inflation is also stabilized. In the
remainder of this section I list and explain the key dynamic equations
and examine the policy-makers’ problem in terms of the determinacy of
equilibrium.

The simple New Keynesian model expresses each variable as its log devi-
ation from steady-state. Equation (3.1) gives aggregate demand, yt , as a
function of this period’s expectation, Et , of demand next period, yt+1, and
of the expected real interest rate, where Rt is the policy rate, Etπt+1 is the
next period expectation of inflation and σ is the intertemporal rate of sub-
stitution in output.6 Equation (3.2) is the forward-looking New Keynesian
Phillips curve that relates current inflation, πt , to discounted expected next
period inflation, where β is the subjective discount factor, and is proportional
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to the deviation of aggregate demand from supply, where κ is the slope of the
Phillips curve.7 The term κ is related to two deep parameters in the underly-
ing Calvo–Yun model (see Yun, 1996): the probability of firms maintaining
a fixed price in the next period, α, and the subjective discount factor, β. In
inflation space κ can be shown to be equal to [(1 − α)(1 − αβ)]/α and thus
in price space, with the deviation in the price level proportional to inflation
(see equation (3.6), the Phillips curve becomes: pt = Etpt+1 + (1 − αβ)(yt − ŷt ) +
(α/1 − α)εA,t . Under either formulation inflation or the price level is less
responsive to the output gap as α → 1.

Equation (3.3) says that real balances, mt − pt , are held in proportion to
demand, yt , and inversely with the opportunity cost of holding non-interest
paying money, Rt , with a semi-elasticity, η. Equation (3.4) is a simple interest
rate-based rule that is used to stabilize inflation about its steady state value
with the weight on inflation given by ϕπ. The supply side of the economy, ỹt ,
which we interpret as the flex-price, or steady-state, level of output is given by
equation (3.5). The shocks to this equation account for changes in the short-
run deviation of flex-price output from its steady-state and can typically be
interpreted as productivity, or efficiency, shocks. Finally, the forward looking
Phillips curve, (3.2), determines the split between current and expected infla-
tion as a function of the current output gap but we can use the current infla-
tion rate to back out the price level: α is the fraction of firms that hold prices
fixed and so (1 − α) is the fraction which are given a signal to re-price as a
mark-up over marginal costs (see Yun, 1996), thus inflation is simply the ratio
of firms that re-price at the new price level, pt , relative to those that cannot
re-price, (3.6).8

The system is subject to stochastic shocks, εA,t , εB,t , εC,t , εD,t , which are
respectively to demand, mark-up, monetary policy and to aggregate supply:

yt = Etyt+1 − σ(Rt − Etπt+1) + εA,t (3.1)

πt = βEtπt+1 + κ(yt − ỹt ) + εB,t (3.2)

mt − pt = yt − ηRt (3.3)

Rt = ϕππt + εC,t (3.4)

ỹt = εD,t (3.5)

πt = 1 − α

α
pt (3.6)

We can substitute (3.4) into (3.1) and into (3.3), (3.5) into (3.2) and solving
(3.6) for pt into (3.3) to give us a system of four difference equations that can
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be written in vector form, if we suppress the stochastic errors, as:

Etxt+1 = �xt (3.7)

where the transpose of the vector of state variables xt is:

x′
t ≡ [ πt yt mt pt ]

where � is a 4 × 4 matrix of parameters. And so the basic NK model can be
boiled down to a set of equations linking output and inflation to money and
prices via the determination of nominal interest rates.

2.1 Understanding the model dynamics

A question that first concerns macroeconomists when faced with such
a model are the ‘Blanchard–Kahn local stability conditions’,9 to locate a
rational expectations solution to a forward looking macroeconomic model.
In fact much modern macroeconomic theory is concerned with the con-
ditions under which a given model has a solution, or analogously can
be thought to be stable following economic shocks. The existence or not
of a unique solution for Xt , given the forcing processes, εt ,10 and will
depend upon matching the number of eigenvalues (or roots) of the matrix
� within the unit circle (less than absolute value of 1) with the number of
predetermined state variables.11

Predetermined variables are those that we might think of as backward
looking and depend upon shocks in previous periods or decisions in previ-
ous periods for the attainment of their current levels. On the other hand
non-predetermined variables (also known as forward looking, or jump,
variables) depend upon expectational terms for the current value. Note
from equations (3.1) and (3.2) that both inflation and output are deter-
mined with reference to expectations of their own future values and so
are non-predetermined variables. This is a key feature of NK macroeco-
nomics, that many of the key variables behave like asset prices rather
than traditionally sluggish prices and quantities. This means that the NK
economy is somewhat more flexible, faster adjusting, than an examin-
ation of the data on a typical economy might suggest.12 One way to
think of the policy problem is that it is necessary to set the coefficients
of the policy rule, (3.4), to ensure local determinacy of the whole sys-
tem, and this setting is affected by the extent to which key variables are
forward looking.13

We can see from inspection of equations (3.1) to (3.6) how the structure
of this economy responds to shocks. Demand and mark-up shocks, εA,t and
εB,t , immediately impact on output and inflation, respectively, and shocks
to the policy rate and supply side, εC,t and εD,t , also work their way through
output and inflation. We can thus see that providing some conditions are
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met so that inflation and output stabilize after shocks, by which I mean
return to their steady-state or target values, then money and prices will also
be stabilized. Equation (3.3) shows that the demand for real balances will
be satisfied providing output and the interest rate is stable, which itself is a
function of inflation in this simple model. Furthermore equation (3.6) tells
us that a stable path for inflation will also stabilize the price level.

The model is therefore recursive (see the Appendix for a fuller proof) and
consequently monetary policy-makers have concentrated on determining
stability by concentrating on the output gap and inflation dynamics. And
arguing that the traditional ‘bread and butter’ of monetary policy, mon-
etary aggregates, impart little or no further information because the observed
market clearing levels of money supply are equilibrium outcomes, reflecting
stable paths for output and inflation contingent on the policy rule, which
therefore have no further information to impart about the state of the econ-
omy. The idea that our observations on the economy, that is the time series we
have on money, output, inflation and interest rates, are always equilibrium
outcomes begs the very difficult question of what models we can use that
will simultaneously produce market clearing in all markets and still match
the data.

2.2 Inflation–output dynamics

Let us examine the conditions (somewhat loosely) for the determination of
monetary stability.14 First suppress the stochastic terms from equations (3.1)
and (3.2):

yt = Etyt+1 − σ(Rt − Etπt+1) (3.8)

πt = βEtπt+1 + κyt (3.9)

Solve (3.2) for Etπt+1 and substitute out the policy rate from (3.4) to give:

yt = Etyt+1 − σ(ϕππt − β−1(πt − κyt )) (3.10)

Now simplify the expression by assuming that σ = 1 and that β ≈ 1:

yt = Etyt+1 − ϕππt + πt − κyt (3.11)

At steady-state the growth rate of output around the trend will be zero and
so:

Etyt+1 − yt = (ϕπ − 1)πt + κyt = 0 (3.12)

which means that output will be at steady-state providing the following
condition is satisfied:

yt = (1 − ϕπ)
κ

πt (3.13)
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which we note will be positively sloped if ϕπ < 1 and negatively sloped if the
weight on inflation in the interest rate rule is greater than one. We can think
of these alternate rules for monetary policy as passive and active, respectively
(see Leeper, 1991). Note that under a passive rule a positive shock to inflation
will imply that output will rise and hence through the Phillips curve will
generate higher inflation in this and subsequent periods, i.e. inflation will not
be stabilized and will continue to escalate.15 But the active rule will imply that
higher inflation will be associated with lower output and this will continue
to drive down future inflation until it is also back to target. In this way the
crucial aspect of this system’s determinacy is the adoption of an active rule
in the monetary policy-maker’s reaction function.

To sum up, in this section, I have set out a modern macroeconomic model.
There is an important but largely hidden supply side based on a Cobb–
Douglas production function and the Solow residual to provide a measure
of productivity growth, which is basically treated as exogenous. Inflation is
set by a Phillips curve and demand responds to the expected path of real
interest rates. The stability of this economy depends on the monetary pol-
icy reaction function, which moves to stabilize inflation via the output gap.
The stability of this system can also be said to be recursive in that as long
as inflation and output are pinned down to a unique solution path then the
money stock and the price level are also determined in each period. I have
also explored a simple exposition of how the adoption of an active rule will
stabilize this economy. In the following section, I will create some simple
toolkit diagrams, which can be used to understand the setting of monetary
policy.

3 Toolkit Policy Diagrams

I can now represent the key elements of this model within the context of
a simple set of quadrant style diagrams in which the target inflation rate
is determined by a monetary policy-maker using the interest rate as a tool
of stabilization. In this section we will develop this diagram and also con-
sider the appropriate policy response to a positive demand shock, a negative
supply shock and the possibility of dislodged (from fundamentals) inflation
expectations.

3.1 Basic steady-state equations

The simple model outlined in equations (3.1) to (3.6) explained the dynam-
ics of an economy around some steady-state or target level. In this section,
we briefly outline those steady-states so that we can depict the economy in a
diagrammatic form. At steady-state or target values there will be no expected
deviation of output, yt , from its flex-price level and so yt = Etyt+1, and infla-
tion will equal expected inflation, which in turn will equal the target level of
inflation, πt = Etπt+1 = πT and assuming that σ = 1 and β ≈ 1, we can examine
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the steady-state as follows:

0 = Etyt+1 − yt = σ (Rt − Etπt+1)

R = πT
(3.14)

0 = Etπt+1 − πt = κ
(
yt − ỹt

)
y = ỹ

(3.15)

Equations (3.14) and (3.15) tell us that at steady-state, where there is no
expected deviation of inflation or output from its target, πT , or potential
value, ỹ, the nominal interest rate will deviate from the long-run real rate of
interest (the so-called Wicksellian rate of interest)16 by the inflation target and
output will be equal to its potential with the output gap at zero. The money
market will thus clear as follows:

m − p = ỹ − ηπT
(3.16)

m = ỹ + p̄ − ηπT

Equation (3.16) tells us that money will be held to finance steady-state
demand for steady-state output, ỹ, and in direct proportion to the price level
minus an ‘inflation tax’ term, ηπT , because for any positive inflation target
there is a steady-state disincentive to hold money balances. This is because
the negative of the target inflation rate, ηπT , is equal to return on money
holdings, when money balances yield no monetary return. We are now in a
position to draw our two quadrant diagram for interest rate determination
and for output determination. For the moment let us put money on one side
and concentrate on policy rates, inflation and output.

3.2 Inflation and interest rates

Figure 3.1 shows the determination of equilibrium in the interest rate–
inflation space. There are two lines. The first, labelled, FE, is the Fisher
equation and relates nominal interest rates to expected inflation equipro-
portionally and so has a slope of 1 (see equation (3.13)). The FE lines cuts the
interest rate axis at the natural, or Wicksellian, rate of interest where nominal
interest rates equal real interest rates as inflation is zero at this point. It might
be argued that at this point there might be a limited degree of money illusion
as at zero inflation equilibrium real and nominal changes are identical and
so this is a possible long-run solution for a monetary economy. The FE line
also cuts the inflation axis when nominal rates are zero and inflation is equal
to the negative of the real interest rate, −π = Rnat . At this point money bal-
ances gives a return equal to the Rnat because inflation is negative, which is
the so-called Friedmanite maximum, at which point money holdings would
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be maximized as they do not suffer an opportunity cost in terms of returns
relative to bonds.17

The second line is called IRR and represents the reaction of the monetary
policy-maker to inflation above or below his or her target. I draw the line as
an active policy rule. As illustrated in Section 2, equation (3.13), the slope of
this curve is greater than 1 and means that policy rates rise by more than any
increase (decrease) in inflation implying that real interest rates rise (fall) in
order to induce aggregate demand to move back to the full employment level.
As drawn there is a unique equilibrium at the inflation target, πT , which is
also equal to the level of inflation expectations, πe. In this economy what we
would therefore expect to see is that, with inflation expectations at target or
credibility, interest rates, inflation and output would move in unison around
the steady-state: rising and falling together.

In some sense, the equilibrium suggested by Figure 3.1 is arbitrary as the
central bank could easily choose an alternate inflation target and set interest
rates to stabilize inflation around that level. There is a wide-ranging debate
in monetary economics about the appropriate level of inflation target and
although there appears to be have been an advanced country consensus
for a numerical statement of something in the region of 2%, it is not at
all clear whether that consensus will persist. There is a conceptual trade-off
that involves deciding, on the one hand, upon a level of inflation that is
not so high that prices lose their signalling power and introduce a significant
degree of uncertainty into the economy, which will lead to economizing on
monetary balances and also on the divergence of resources to mitigating that
uncertainty. And, on the other hand, to bear in mind that inflation should
not be set at so low a level that it starts to impact on the ease of relative

IRR
FE

π � �Rnat pT p, p e

Rnat

Rn

Figure 3.1 Interest rates and inflation targets
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price adjustment, as some wages and prices are downwardly rigid, or that
the zero bound on nominal interest rates may start to become a significant
constraint.18

3.3 Aggregate dynamics revisited

Figure 3.2 appends a lower quadrant to the earlier interest rate–inflation
space. It shows the aggregate supply curve, which is determined by equation
(3.5), and Phillips curve (PC), which for a fixed level of inflation expecta-
tions shown in the top quadrant, slopes upwards with the parameter, κ (see
equation (3.2)). I can now assess what happens to this economy in response
to three comparative static shocks: aggregate demand, aggregate supply and
inflation expectations.

3.3.1 A positive shock to demand

Points A and B show the initial equilibrium in Figure 3.2. Now imagine that
there has been a shock to output demand from something like an increase in
wealth, fiscal expenditure or some relaxation of credit conditions.19 Aggre-
gate demand is now in excess of supply at some point C and inflation has
increased by κ(C − B). With fixed inflation expectations, which is really what
is meant by the attainment of credibility, the central bank simply raises inter-
est rates to E, given by the IRR slope and at this point real rates are (E−D)
higher than the natural rate, Rnat . The increase in real rates bears down on
aggregate demand and the demand converges back to point B with interest
rates and inflation determined at A. The demand shock leads to a temporary

A

IRR

FE

Rnat

Rn

E

C

B

PC

y s

D

π T π , π e

Figure 3.2 Two-quadrant diagram – demand shock
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inflation, boom and increase in policy rates but at the end of the cycle we
are back to where we started from in terms of the level of interest rates and
inflation.

3.3.2 A negative aggregate supply shock

Figure 3.3 helps us understand the correct NK policy response to a negative
supply shock. From the initial equilibrium at A and B, a negative supply
shock shifts the horizontal line in the lower quadrant upwards and takes
with it the locus for aggregate demand which also then goes through the new
equilibrium point C. Despite the movements in the AS and AD schedules that
lead to the determination of a new steady-state level for supply, the level of
demand initially remains at point B, which is clearly in excess of capacity.
Excess demand drives inflation up and because inflation can jump in this
model (see equation (3.2)), inflation will move to D at the same level of
excess demand. At D inflation is above target, policy rates are moved up to
E, where again real rates are set in excess of the natural rate. The economy
then slides down the locus D−C and policy rates fall from E to A. In this cycle
policy rates and inflation are back to where we started from after a temporary
escalation in both but output lies at a permanently lower level.

3.3.3 An escalation in inflation expectations

In Figure 3.4 we add to the two-quadrant diagram a vertical line in the upper
quadrant that represents inflation expectations formed today for inflation in

A

IRR

FE

Rnat

Rn

E

C
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PC
PC �

y s�

y s

πT π, π e

Figure 3.3 Two-quadrant diagram – supply shock
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the next period, Etπt+1. They can also be interpreted as longer run inflation
expectations and so reflect the level of monetary policy credibility, which is
some inverse function of |Etπt+1 − πT |. Initially the economy is at the equi-
librium A and B. Now let us suppose that inflation expectations shift to the
right because of changes in the monetary constitution such that it is no
longer judged that the marginal benefit and the marginal cost of inflation
are equalized at the target. In other words, it is perceived that the monetary
policy-maker derives some benefit from elevated inflation.20 In this case,
inflation expectations will be in excess of actual inflation at D and actual
real rates will diverge from expected real rates, which have fallen, and output
will start to expand towards E from B as there has been an effective loosening
of policy.

There are two possible solutions. First, the increase in inflation expect-
ations are accommodated and a new inflation target is set equal to the
elevated level of inflation expectations and PC slides up AS to cut it at the
higher inflation target. That is, the economy moves to an equilibrium of D
and C. At this new inflation target, the economy continues to operate at
full capacity and the higher inflation expectations lead to a change in the
inflation rate and ultimately to the inflation target. The alternative is more
difficult and costly as it requires a significant monetary policy response but
also illustrates the importance of having some well understood target for
monetary policy. First note that at the new equilibrium CD expected real
rates are equal to the natural real rate. And the problem is how to deflate
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Figure 3.4 Inflation expectation accommodated
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inflation and inflation expectations back to the original target. The central
bank could have chosen to treat the initial increase in inflation expectations
as one of inflation and raised rates along the original IRR to a point vertically
above D and this would have acted to reduce demand from E to B and infla-
tion back to the original equilibrium, A. If on the other hand now that the
economy has settled at CD a shift to the old IRR curve will entail a sharp rise
in real rates and the maximum size of the recession from this policy, CGB,
will occur if inflation expectations are sluggish and there is little credibility.
On the other hand, in the event that such a policy quickly restores credibility,
the economy may jump back quickly from C to B.

21

4 Two Extensions

Within the context of the framework outlined in the previous section, I can
also examine two ongoing monetary policy dilemmas. The first is exactly how
the zero-lower bound for monetary policy constrains the scope of interest rate
reaction with low inflation or even deflation. The second is how exactly a
disconnect between money market interest rates and policy rates leads to
complications for monetary policy-makers.

4.1 An application to non-linearity

The difference between the FE line and the IRR line represents the deviation
of the real policy rate from the natural rate of interest. And so the triangle
ABC in Figure 3.5 represents the force acting on the economy via the choice
of the level of interest rates when inflation is below target. As interest rates
can rise as high as policy-makers wish to place them, the opportunity for
deflationary impetus is reasonably unconstrained. But once nominal rates
start to fall they are constrained to remain at or above a lower bound of zero.

C A

B

Dπ � �Rnat p T p, p e

Rnat

Rn � π

Figure 3.5 The zero bound problem
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And so I plot the possible triangle of real rate choices faced by a policy-maker
who pursues his or her interest rate paths in a piece-wise linear fashion, with
policy rates falling first to zero and then staying there as inflation falls. The
x-axis shows inflation and the y-axis shows the real interest rate, essentially I
simply plot the difference between the FE and IRR curves in inflation-real rate
space. Note that at initial equilibrium, A, and at the Friedmanite maximum
for money holdings, C, real rates equal the natural or Wicksellian rate.

At the origin, O, nominal rates are zero since both inflation and the real
rate is zero. Triangle OBD represents the region over which negative inter-
est rates pertain. The policy-maker is able to drive real rates down only to
point B, after which real rates will rise, as inflation can fall but nominal rates
cannot. But note that real rates along ABC are all below the natural rate and
are therefore acting to stimulate the economy. The issue then is whether
inflation will fall below – Rnat after which it will act to further bear down
on demand and whether the increasing real rates over the range BC will be
sufficient to stabilize a deflating economy. If not then other monetary policy
tools will have to be considered. The Japanese experience since the collapse of
the asset price bubble in the early 1990s led to a prolonged debate about how
to deal with deflation and led to the suggestion of a number of complemen-
tary tools to monetary policy, for example, exchange rate devaluation or the
underfunding of government fiscal deficits. The question for policy-makers is
thus simply does the triangle ABC place sufficient stabilization policy in the
hands of the policy-maker when inflation lies in the range π = −Rnat to πT ?
Or should more extreme responses be engendered early in any deflationary
episode, so that the slope of the line AB is even more negative i.e. real rates
are pushed down very quickly so as to minimize the possibility of a increasing
real rates as inflation falls i.e. BC. I leave it to the reader to draw his or her
preferred path for rates but it may well not be linear.

4.2 An application to the money market

As the name suggests the two quadrant diagram can be extended with two
further quadrants. In Figure 3.6 we add one quadrant for determining market
interest rates with a premium over the policy rate and the second as a clearing
condition for the money market based on market rather than policy rates. Let
us first suggest that the market interest rate has an external finance premium,
efp, over the policy rate and so we draw an efp line in the top left-hand
quadrant, which simply states that the market interest rate, Rm = Rn + efp.
The magnitude of the efp has been explored in various papers and is likely to
vary cyclically over the business cycle to reflect market risk.22 Note that in
an NK framework the risk premium can be directly linked to the state of the
economy and can be thought of as reflecting the marginal costs of loan supply
to the private sector and may well be highly correlated with the business cycle
such that financial intermediaries may perceive their costs of loan supply to
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Figure 3.6 The four-quadrant diagram

fall in an expansion and rise in a recession, meaning that risk premia are
counter-cyclical and act to amplify the business cycle.23

In equilibrium the supply of money is set by the full employment level of
output (see equation (3.18)) and money demand is decreasing in the level of
market interest rates with a slope term reflecting the interest rate elasticity
of demand for money, η. At equilibrium, point ABCD, inflation is at target,
π = πT , output is at its full employment level, y = ỹ, and money demand
equals money supply, Md = Ms at the policy rate and the market interest rate,
Rn and Refp.

Now let us suppose that the external finance premia is driven upwards as
perceptions of risk in the market economy increase and this reduces the sup-
ply of money (or liquidity) at each given market rate. The efp then jumps
up with a new intercept, where efp′ > efp. In the absence of a fall of veloc-
ity induced by higher market interest rates, which would drive the demand
curve outwards, the money market will now clear at a higher level of market
rates and a lower level of observed nominal money supply, i.e. EF. But the
higher market interest rates and lower money supply will set up a deflationary
impetus to the economy as scarce liquidity will drive demand down relative
to capacity, G, and inflation will fall. The policy rate is thus cut to H in order
to offset the increase in market interest rates, which induces a temporary
inflation and ought to cause both the money supply and demand curves to
shift out to a new equilibrium, I , at the higher market interest rate. So when
money markets disconnect policy rates, output and inflation may eventually
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return to their long-run level but there has to be a temporary offset of the
higher market interest rates by the policy-maker.

5 Concluding Remarks

In this chapter, I have outlined a simple macroeconomic model that under-
pins much of modern macroeconomic analysis. Although not developed here
at great length, the main equations (3.1) to (3.6) can all be derived from the
first principles of household constrained optimization. I have shown that
the paths for output and for inflation are determined by the arguments in
the central bank’s policy rule. Under such a rule we also show that money
and the price level are well determined. One key feature of this model is that
output and inflation are forward looking and respond to the expected path
of real interest rates and output respectively. I also show that the monetary
policy reaction function does imply a trade-off between output and infla-
tion because increasing (reducing) output has an inflationary (deflationary)
implication.

I then transfer the key elements of this model to a series of simple diagram-
matic expositions that are suitable for undergraduate study. Specifically, we
analyse the equilibrium for interest rates and inflation and the slope of the
monetary policy reaction function. We are also able to use the diagram to
illustrate the multiplicity of possible equilibria, for example, an inflation tar-
get can be set at any point from the Freidmanite minimum upwards, and the
relationship from this space to that of inflation–output, which is simultan-
eously determined. The correct policy response to demand and supply shocks
are considered as is that to the possibility that inflation expectations may
become dislodged from target and I leave to the student the analysis of what
to do if the natural rate of interest changes. Finally we examine some limita-
tions of this tool by considering the limits to the correct policy response as
a result of a zero bound constraint on the nominal interest rate and also
the possibility that disruption to money markets may cause market rates to
disconnect from policy rates.

This chapter takes the intermediate student to the point of understanding
more fully many of the issues currently occupying monetary theorists and
practitioners. That is, what are the key equations required to understand
more fully the aggregate economic system and how the choice of monetary
policy rule plays a crucial role in the system’s dynamics. Underpinning much
of this work is the observation that it is not possible to understand aggregate
dynamics of a monetary economy without reference to monetary policy and
the level of credibility it has bestowed upon it. The model structure thus
outlined takes the Lucas (1996) critique seriously. Ultimately the student who
understands the key role of policy rules, targets and beliefs in determining
a monetary equilibrium is better equipped to understand how issues such
as learning, uncertainty, robust rules, min–max objectives and so forth play
their way out of a basic New Keynesian macroeconomic model.
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Appendix to Section 2

A3.1 Block triangularity

We note that the 4 × 4 matrix, 	, can be written in block form, where each
block (A, 0, C, D) is a 2 × 2 matrix:

� =

⎡
⎢⎢⎢⎣

1
β

− κ
β

0 0
σϕπ − σ

β
κ σ

β
+ 1 0 0


1 
2 1 0

3 
4 0 1

⎤
⎥⎥⎥⎦ =

[
A 0
C D

]

where 
i are composite parameters. The block triangularity, or recursiveness,
of matrix �, with a null matrix in the upper right hand block, means that
the eigenvalues of the whole matrix are simply given by the eigenvalues
of A, referring to [πt yt ] and D, referring to [mt pt ]. Also in this case the
determinacy of � follows from the determinacy of A given D is the identity
matrix. In other words by locating a stable path for inflation and output
around steady-state or target values then both the money stock and the price
level will follow recursively in each period. This is a key result, in that in this
model it is the case that controlling the economy at the top level of output
and inflation is sufficient to control other aggregate quantities and prices, in
this case the money stock and the price level.

A3.2 Determinacy

The determinacy of this system will depend on the stability of A. The dynam-
ics of a first order system depend on the eigenvalues, λ1 and λ2, of matrix
A which determines the equation of motion for x in equation (3.7). And
so for the equation of motion for A this case, with both inflation and out-
put non-predetermined, then determinacy will require matrix A to have two
eigenvalues outside the unit circle.

A3.2.1 λ1, 2 > |1| i.e. eigenvalues both outside the unit circle

When the roots are both positive, as they will be in this case (see de la Fuente
(2000)), the conditions for both eigenvalues to be outside the unit circle are
easy to derive. Note first that for all square matrices the eigenvalues, λ1 . . . λn,
of the matrix will be related to its trace and determinant in the following way:

Det(A) = λ1λ2 (3.17)

Trace(A) = λ1 + λ2 (3.18)

And so now note that for a matrix where both roots are outside the unit circle:

Det(A) = λ1λ2 > 1 (3.19)



 

9780230_202030_05_cha03.tex 30/5/2009 12: 42 Page 72

72 Monetary Policy Analysis: An Undergraduate Toolkit

Trace(A) = λ1 + λ2 > 2 (3.20)

Because both roots must be greater than 1, then the following condition must
also hold:

(λ1 − 1)(λ2 − 1) > 0 (3.21)

which expands to:

λ1λ2 − (λ1 + λ2) + 1 > 0

And thus:

Det(A) − Trace(A) > −1

[
1
β

(κσϕπ + 1)

]
−

[
1
β

+ κ
σ

β
+ 1

]
> −1

κ
σϕπ

β
+ 1

β
− 1

β
− κ

σ

β
− 1 > −1

κ
σϕπ

β
− κ

σ

β
> 0

κ
σϕπ

β
> κ

σ

β

ϕπ > 1 (3.22)

And so providing the nominal interest rate increases by more than any infla-
tionary shock, the economy can be stabilized around any given inflation
target. In other words given an inflationary shock, providing the real interest
rate increases, inflation can be brought back to target by inducing a reduction
in demand and so a closing of any output gap. I have illustrated this form
on monetary policy response, which is termed active, in Figure 3.1 of the
main text.

A3.3 Optimality

Let us append a simple loss function to the trade-off between output and
inflation:

Lmp = 1
2

[
ωππ2 + ωy

(
y
)2

]
(3.23)

This form of loss function for equal weights on ωy = ωπ will imply indifference
curves that are a series of concentric circles around the point where inflation
is at target and output is equal to its flex-price level, the so-called ‘bliss point’.
Typically the bliss point used to be thought to lie to the right of the flex-price
level of output, thereby bringing about a bias into monetary policy to try and



 

9780230_202030_05_cha03.tex 30/5/2009 12: 42 Page 73

Jagjit S. Chadha 73

get to a higher indifference curve. The so-called ‘inflation bias’ stemmed from
this perception (Nordhaus, 1995).

We can also use the loss function in (3.14) alongside the Phillips curve,
which we can interpret as setting the rate of exchange between current period
inflation and output, to analyse the slope of the monetary policy reaction
function in output–inflation space. Let us start from some point where there
is a negative output gap, y < 0, and evaluate the gain from increasing y,24

which will be simply given by −ωyy
y. The resulting loss from increasing
output will increase inflation, via the Phillips curve, which will be given
by ωπ π κ
y. Now equating the marginal cost to the marginal benefit any
outcome for inflation and output must satisfy the following constraint:

y = −κ
ωπ

ωy
π (3.24)

Equation (3.15) thus shows the slope of the optimal monetary policy reaction
function in inflation–output space. The rate of transformation, or slope, is
given by the slope of the Phillips curve, κ, and the relative weight on output
or inflation in the loss function, (3.14). Finally note that the form of the loss
function will determine the optimal monetary policy reaction function in
output–inflation space. For example if we only worry about large deviations
of output or inflation from target rather than all deviations, the policy reac-
tion function will be flat over some range and then react aggressively when
it is in some danger of being breached – this is a form of min–max reaction.

Notes

1. I thank my students and colleagues for their patience and understanding while
I developed some of the ideas contained in this chapter. I also thank William
Collier, the Fellows and Master of Clare College, Cambridge for their hospitality
and Luisa Corrada, Sean Holly and Charles Nolan for allowing me to draw upon
our joint work and ideas. Finally I thank the editors for their kind and helpful
comments and Qi Sun for research assistance.

2. As well as the hurdle of deriving aggregate relationships from first principles (so-
called micro-foundations), the resulting equations need to be understood and
manipulated to examine issues such as determinacy and learnability, and various
solutions for the policy rule can be examined according to various loss functions
for the monetary policy-maker. For example, rather than the well known quadratic
loss function which seeks to minimize the deviations of a variable from its target, a
policy-maker may seek to minimize the losses from the worst possible (probable)
outcome and act more like a portfolio manager with a so-called min-max loss
function. Appendix A.3.3 illustrates the connection between the choice of loss
function and the optimal monetary policy rule. See Alan Greenspan (2004) for an
introduction to how risk management issues impact on simple monetary policy
decisions.
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3. By which I mean dislodged from their (model-based) connection with the state of
the economy.

4. The implications of this incentive, i.e. an inflation bias, will not concern me
greatly in this chapter.

5. This intertemporal equation also operates as the basic asset pricing equation, or
kernel, in a New Keynesian model.

6. This compares to various specifications of the Phillips curve through time, relating
firstly the inflation rate to the unemployment rate and then the change in infla-
tion to various measures of capacity. The key difference here is that the impact of
the output gap is split between current and expected inflation. It is worth reading
Bill Phillips’ (1958) original paper.

7. Equation (3.6) is the deviation of inflation and prices from steady state and results
from the observation that Pt+n = f [αPt−1+n, (1 − α)Pt+n] and so if prices are at steady
state in the initial period under Calvo pricing they will move by the ratio of those
who can re-price to those who cannot.

8. See Blanchard and Kahn (1980).
9. Which is an analagous 4 × 1 vector for the shocks.

10. I shall not continue with much matrix algebra in this section but the interested
reader is directed to the Appendix for more details.

11. For example, a rule of thumb for central banks is that the economy responds most
actively with a lag of 4–8 quarters to a monetary policy shock but that tends to be
considerably longer than that suggested by a typical NK model.

12. See Woodford (2003) for a comprehensive treatment of this problem.
13. For a full account see Appendix A.3.3.
14. The argument is the same for a negative inflation shock whereby the active policy

rule will ensure that output is higher in future periods but there is a downward
constraint as nominal interest rates cannot go below zero. I discuss this lacuna in
the section on the zero-bound.

15. The Wicksellian rate of interest is explored in other chapters in this volume
but essentially is the real rate of interest consistent with (flex-price) equilibrium
fluctuations in output.

16. See Friedman (1969) on this suggestion.
17. A good introduction to the debate on optimal inflation can be found in Feldstein

(1979).
18. See Chadha and Nolan (2007), for an examination of the interactions between

monetary and fiscal policy.
19. See Kydland and Prescott (1977).
20. Sargent (1981) outlines a nice illustration of the benefits of credibility.
21. See Chadha et al. (2008) for an examination of the possible links between the

money markets and interest rate spreads. Other chapters in this volume also
consider this question.

22. This endogenous interpretation of business cycle generated risk premia is quite
different to the exogenous view taken by the followers of Minsky.

23. I am grateful to Walsh (2002) for this simple thought experiment. In this simple
example, I have implicitly set ỹ = 0.
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Rescuing the LM Curve (and the
Money Market) in a Modern
Macro Course
Roberto Tamborini

1 Introduction

The diffusion of direct control of the interest rate among central banks, and
the parallel development of consensus on the so-called ‘New Neoclassical
Synthesis’ blending New Classical and New Keynesian insights (Goodfriend
and King, 1997; Blanchard, 2000; Woodford, 2003), have paved the way for
the idea that macro-modelling can benefit greatly if it starts directly from the
‘fundamental three equations’ consisting of aggregate demand (IS), aggregate
supply (AS) and a Taylor rule (TR) representative of interest-rate-based mon-
etary policy. Taylor (2000), Romer (2000), Allsopp and Vines (2000), Carlin
and Soskice (2004) provide examples of introductory-level treatments. Aside
from the theoretical innovations in the aggregate demand and supply func-
tions (which can be introduced at higher levels of sophistication), the main
difference between this new workhorse and the one on duty to date (gener-
ally known as IS–AS–LM) is that the TR replaces the LM function as a means
to determine the nominal interest rate and to link the monetary block with
the real block of the economy.

As argued by Romer (2000), dispensing with the LM apparatus altogether
has several advantages. First, in its traditional static version the LM function
is notoriously faulty in various respects (see also Leijonhufvud, 1983, for
early warnings). To mention only a few: the LM function is derived from
money stock equilibrium while being embedded in a flow equilibrium setup;
the LM schedule is drawn with respect to the nominal interest rate whereas its
counterpart, the IS function, depends on the real interest rate; when the real
money stock is made explicit as the determinant of the LM schedule, the
relevant variable is the general price level (GPL) whereas the key variable in the
macroeconomic debate is the inflation rate. Second, from the point of view of
monetary policy, the LM schedule implies that the central bank controls the
level of the money stock in the economy, whereas today the general practice
of central banking is based on direct control of interest rates. By contrast,

76
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starting from scratch with output, inflation and the interest rate, as with
the TR, is quite attractive and may ease the transition of students from the
economics of the press to the economics of the classroom. And yet, as Romer
himself notes, the diffusion of the IS–AS–TR model in textbooks is rather
slow, much slower than one might expect from its academic dominance.

One reason may be that, as is often the case, the change of workhorse has
both advantages and drawbacks. Friedman (2003) has pointed some of them
out. In his view, a major defect on the side of the bare IS–AS–TR framework
is that it completely hides the concept of monetary equilibrium from view,
transmitting the faulty idea that the central bank can set the interest rate at
will, with no connection at all with money demand and supply.1 This idea is
blatantly at variance with the claim that modern macroeconomics should be
taught as a discipline firmly rooted in general-equilibrium principles. It may
be added that, at the same time, this representation of the monetary sector
conveys the equally faulty idea that, were the central bank not to intervene
on the interest rate, the latter would be totally unrelated to changes in the
state of the economy. No less problematic is the hazardous shortcut taken by
Romer (2000) and Taylor (2000), who posit that the central bank directly sets
the real interest rate. This seems hardly viable as a solution to the problem
that the old IS–LM system failed to distinguish between the nominal and real
interest rates owing to the missing link of expected inflation.

These are serious problems, since they do not concern the unavoidable pros
and cons of simplifying assumptions and their proper dosages, but rather
fundamental points of conceptual consistency that may distort the learner’s
conception of the macroeconomy. As a personal example of someone who
teaches macroeconomics as part of a finance curriculum, the disappearance of
the LM apparatus makes it hard for students to recollect the macroeconomic
role of the credit and asset markets that they study in other courses. Even
more importantly, blurring the relationship between monetary policy, the
money market and asset markets bears some responsibility for today’s poor
understanding of the genesis and control of financial boom–bust episodes at
the highest level of scholarship, as well as in policy-making circles (e.g. Borio
and Lowe, 2002; Leijonhufvud, 2008).

One can only agree with Romer’s criticisms of the traditional treatment of
the LM apparatus that still survives even in modern textbooks. Nevertheless,
ideally, we would like to have a basic macroeconomic model that conveys
clear and theoretically consistent ideas about the relationships among mon-
etary policy, the nominal interest rate, output and inflation in the context of
short-run business cycles by amending the LM block rather than suppressing
it. That is the aim of this chapter. It may be read as a guide to structuring a
macro course around a basic New Keynesian model, although its main focus
is restricted to the monetary block of the economy.

Section 2 overviews the foundations of the macro model. It provides
the background for the treatment of the monetary block subsequently
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expounded, and introduces the AD and AS functions in a form that, accord-
ing to current practice, relates ‘output gaps’ to ‘inflation gaps’ with respect to
general-equilibrium trend values. Section 3 deals with the foundations of the
role of money in the model, and shows how to derive a consistent LM ‘gap
function’ in relation to output gaps and inflation gaps. Section 4 expands
upon the monetary block, highlighting that it admits of two monetary pol-
icy regimes, the ‘exogenous-money regime’ where the central bank controls
the rate of growth of the money stock, and the ‘endogenous-money regime’
where the central bank sets the nominal interest rate. The latter leads quite
naturally to the Taylor rule, while making it clear that this is a particular
choice of the central bank, and that it implies an endogenous path of the
money stock determined by the underlying money market equilibrium. It
can therefore be seen that, when properly re-worked in an inflationary set-
up, the LM apparatus has no faults, and that the exogenous and endogenous
monetary regimes are formally equivalent because they are both consistent
with monetary equilibrium. Section 5 concludes.

2 Overview of the Macroeconomic Model

This section summarizes the building blocks of a simple macroeconomic
model of New Keynesian inspiration providing the basic elements for under-
standing business cycles, that is to say, short-run fluctuations of output and
inflation. The introductory elements presented in this section provide the
background for the treatment of the monetary block set out subsequently.

The approach considered here rests on the idea that output fluctuations
occur around a given growth trend, and that the two phenomena (growth and
fluctuations) are produced by sets of causes that can be analysed separately.
Though this idea has been criticized by important scholars and different
schools of thought, both past (e.g. Keynes, 1937) and present (e.g. the ‘Real
Business Cycle’ school introduced by, among others, Lucas, 1977), today it
is nonetheless part of the ‘new consensus’ in macroeconomics, which is also
known as the ‘New Neoclassical Synthesis’ (e.g. Blanchard, 2000). The devel-
opment of this view has led all major official statistical agencies to provide
estimated time series of the trend value of GDP, or ‘potential output ’, Y∗

t . This
measure of output is generally time-varying. Yet, in accordance with the idea
of fluctuations set forth at the beginning, the data show further deviations
of actual output from its potential level at any point in time.2 The rate of
deviation of actual output Yt from potential output Y∗

t at each point in time
t is usually called the ‘output gap’ (i.e. Ŷt = Yt/Y∗

t − 1).
Like output, the general price level (GPL) typically increases over time at

an uneven pace, so that it, too, can be decomposed into fluctuations and
the underlying trend. As long as the GPL is on the trend, prices are growing
at the historical inflation rate. Whenever the GPL is above (below) the trend,
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prices are growing faster (slower) than the historical inflation rate. Macroe-
conomic principles have long been taught with reference to the GPL: it is
common to read in textbooks that as a result of an increase (reduction) of
aggregate demand the GPL rises (falls). This practice is somewhat confusing
to the average person, who has no experience of falling absolute prices (as a
matter of fact, this is a rare phenomenon that may only occur in connection
with severe general economic crises). If one wants to stick to the tradition,
then the correct concept is that the GPL Pt , at a given point in time t, may rise
above (or fall below) its trend value P∗

t at that point in time. Yet, the inflation
rate, not the absolute GPL, is the centre of attention for central banks, as well
as governments, economists and public opinion. Hence, it seems desirable
that the inflation rate is introduced into the picture from the outset.

The core of the foregoing general view is usually represented by means of
two simple log-linear relationships, one for aggregate supply (AS), ys

t , and
the other for aggregate demand (AD), yd

t , both referred to the current time
period t:

ys
t = y∗

t + yw(πt − πe
t ) (4.1)

yd
t = −yr(it − πe

t+1) + ud
t ) (4.2)

where y∗
t is potential output, πt is the inflation rate, it is the nominal inter-

est rate, (yw, yr) are structural parameters, ud
t represents exogenous (real)

variables, and the superscript e denotes expected values.
These two relationships can be derived from explicit optimal behaviour

of representative firms and households (see e.g. McCallum and Nelson,
1999; Clarida et al., 1999; Woodford, 2003, ch. 4). Different microeconomic
assumptions may yield slight variations and specifications; yet the above
format is fairly general and representative of the key features of the theory,
which can be summarized as follows.

The AS function is the rate of production that profit-maximizing firms are
ready to offer in the given time unit t upon employing their optimal inputs
of physical and human capital, given the production function that relates
output with these inputs. The standard properties of the production function
are those of constant returns to scale and decreasing marginal productivity of
factors (e.g. the Cobb–Douglas function). It is convenient to add that labour
is the more readily variable factor (it can be immediately adjusted vis-à-vis
current market conditions), whereas existing capital is the fixed factor (e.g.
existing capital takes one period of time to wear out, new capital takes one
period of time to become operative).

The thrust of the AS function is that firms produce exactly y∗
t , indepen-

dently of nominal variables such as money wages or the GPL (the function
is ‘vertical’ in output-price space), unless in the current period there arises a
forecast error about the GPL. This is a feature quite sensitive to the underlying
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microeconomic assumptions, but the general common theme is that this phe-
nomenon arises in relation to ‘nominal rigidities’ in the economy. For instance,
at time t − 1 work contracts may pre-set the money wage rate, or firms (if they
are price-makers) may pre-set their sale prices, for the entire period t, on the
basis of the forecast of the GPL in that period. Given the GPL at time t − 1,
this amounts to forecasting the inflation rate. Then, if during period t the
inflation rate πt turns out to be higher (lower) than πe

t , firms will find it
profitable to expand (contract) production above (below) y∗

t . Note that this
flexibility in production is possible to the extent that at least one factor (in
our case labour) is also flexible.

The AD function is the amount of output that the economy can absorb
in the same time period t. This amount may consist of consumption as well
as investment in new physical capital. The formulation of AD focuses on
the common variable that, according to modern theories of consumption
and investment, regulates both expenditures – namely, the expected real
interest rate (it − πe

t+1). In fact, the sign of the coefficient yr indicates that
when (it − πe

t+1) increases AD decreases because firms wish to invest less and
households wish to consume less to save more. The exogenous variables
ud

t may capture real determinants of consumption or investment, such as
future expected incomes or Friedman’s permanent income or future expected
profits.

The economy is ‘on the trend’, that is to say it produces its potential out-
put in each period of time, when all markets clear and all agents’ plans are
realized and mutually consistent. In other words, points in time on the trend
correspond to the economy being in general equilibrium, and

ys
t = yd

t = y∗
t , (4.3)

πe
t = πt

As is clear from this definition, and from the AS–AD equations, being on
trend implies that expected values of variables match actual values, in par-
ticular the inflation rate. Consequently, it should also hold that πt+1 = πe

t+1.
It is then convenient to assume that potential output is constant (the trend
growth rate of output is nil) except for exogenous shocks us

t to the determi-
nants of the production function, y∗

t = y∗ + us
t , whereas the trend growth rate

of the GPL is also constant but may be non-zero, πt = π∗ all t.3

At this point, the AD–AS functions can be rewritten in a way that highlights
our analytical problem, i.e. fluctuations around the trend or output (and inflation)
gaps.

First, note that from the equilibrium condition (4.3) it follows that AD
should satisfy:

y∗
t = −yr(it − π∗) + ud

t
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Clearly, the AD–AS equilibrium at potential output and constant inflation
rate implies a unique value of the real interest rate:

r∗
t = 1

yr
(ud

t − (y∗ + us
t ))

This may be called the ‘natural interest rate’ (Woodford, 2003, in homage
to Knut Wicksell, 1898, who first introduced this notion), which is constant
unless there are exogenous shocks to either AD (ud

t ) or AS (us
t ).

The modern interpretation of this ‘natural’ value of the real interest rate is
that it is part of the real determinants of the general equilibrium of the econ-
omy, and that it therefore provides (or should provide) the reference value,
or the ‘anchor’, for the nominal interest rate it at any point in time t. In nom-
inal terms, this requirement can be written as i∗t = r∗

t + π∗, which is called the
‘neutral interest rate’ or NAIRI (non-accelerating-inflation rate of interest) (e.g.
Blinder, 1998). In fact, suppose that it �= i∗t : it is easy to see that AD in period
t deviates from y∗

t by the amount:

ŷd
t ≡ yd

t − y∗
t = −yr(it − i∗t ) (4.4)

As a result, we have a ‘gap equation’ for AD.
Now we can turn to the supply side of the economy. Whenever ŷd

t �= 0,
for the economy to produce less (more) output than potential, ŷs

t = ŷd
t ,

equation (4.1) says that the current inflation rate should fall (rise) with respect
to π∗ by the amount:

π̂t ≡ πt − π∗ = 1
yw

ŷs
t (4.5)

Thus, we also have a ‘gap equation’ for inflation, which is the inverted AS
function. Remember that this representation embeds the assumption that all
agents expect the inflation rate to be at its trend value π∗, so that inflation
gaps are in fact unanticipated and generate forecast errors.

3 Money and the Nominal Interest Rate

In the previous section it was stressed that a key role in determining fluctu-
ations is played by nominal rigidities. These, in general, arise by combining
transactions denominated in money units with sluggish indexation of these
money denominations vis-à-vis the actual evolution of the GPL. Hence the
notion of nominal rigidity implies the existence of a monetary economy,
where all transactions take place by means of fiat money issued by the cen-
tral bank. One of the permanent achievements of the ‘Keynesian Revolution’
in modern macroeconomics is that a monetary economy is not just a ‘barter
economy’ with ‘the veil of money’ (Hahn, 1982). A consistent representation
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of a monetary economy should start with money being rationally understood
and managed by individual agents. As a consequence, the presence of money
should change agents’ decisions and market allocations with respect to an
economy with no need for money. In the previous section we took a first
step in this direction by showing the implications of goods and production
factors being denominated in money units. In this section we shall examine
the implications of agents’ direct management of money.

3.1 The demand for money and the LM equation

The Keynesian legacy to modern monetary macroeconomics lies in the
general proposition that money serves two fundamental purposes in the
economy: means of payment and store of value. Yet it is seldom clarified that
these two functions are not separable; they cannot be analysed or modelled
as if they were independent. If agents benefit from using money as a means of
payment for their current transactions, they must also rely on holding money
as a store of value for their future transactions. On this latter dimension, in
a developed monetary economy, fiat (paper) money competes with other
stores of value, namely interest-bearing financial assets. On the other hand,
financial assets in general cannot be used as means of payment: they must
be converted into money, or ‘liquidated’, and this is usually a costly opera-
tion. Hence money retains a comparative advantage vis-à-vis financial assets
in terms of liquidity. As a result, money and financial assets are substitutes,
but not perfect substitutes, in households’ portfolios.

The demand for money, as a relationship between the propensity to use
money as a store of value and the interest rate on other assets, can be, and
has been, articulated in a variety of approaches and models. A quite general
distinction may be drawn between models where the interest rate is certain
and those where it is uncertain.

Under certainty, the demand for money arises from the comparison between
the opportunity cost of money (forgone interest) and the liquidity cost of
assets (typically, fixed costs of conversion). The classical references here are
the Baumol (1952) and Tobin (1956) ‘inventory models’, or alternatively the
‘money in the utility function’ approach inspired by Patinkin (1965) that has
recently been applied extensively (see Walsh, 2003, ch. 2).

Under uncertainty, the actual return to an interest-bearing asset when the
asset will be liquidated is not known with certainty ex ante. If it is the fixed
nominal interest rate paid by a corporate bond issued in period t, and pbt is
its market price, then the actual return rate one period later will be

ĩt+1 = it
pbt

+ p̂bt+1

where p̂bt+1 is the rate of change of the market price, which is the typical
source of uncertainty over ĩt+1. Therefore, in this context, the opportunity
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cost of money is given by the expected return to risky assets, while the liquidity
cost of assets is given by prospective capital losses. This approach has led to the
inclusion of money in portfolio analysis, as first put forward by Hicks (1935)
and then fully developed by Tobin (1969).

In spite of the substantial differences across the various approaches, the
resulting specifications of the demand for money boil down to a remarkably
simple common core, which, in logs, reads as follows:

md
t = pt + myyt − miit + um

t (4.6)

That is to say, the demand for money is exactly proportional to (or ‘homo-
geneous of degree 1’ with) the GPL, positively related to the real value of
transactions (i.e., output), and negatively related to the nominal interest rate
on bonds. The variables in um

t and the parameters my and mi reflect the dif-
ferent assumptions underlying the different models (e.g. Goodhart, 1989).
For instance, in a simple inventory model under certainty um

t is proportional
to the fixed liquidation costs and my = mi = 0.5. Under uncertainty, um

t is
related to total financial wealth, and mi is weighted by the degree of risk
aversion and the variance of the return to bonds, indicating that high risk
and high risk aversion reduce the elasticity of money demand to the inter-
est rate (or that risky assets are poorer substitutes for money). As a result, a
higher interest rate is needed to induce a shift from money to bonds.

Equation (4.6) can be used to make the relationship between the interest
rate and money explicit. If mt is the stock of money available in the economy
in period t, monetary equilibrium requires that mt = md

t . As a result, we obtain
the Hicksian LM equation, which indicates the value of it for which the
money stock mt satisfies the demand md

t , i.e.

it = my

mi
yt − 1

mi
(mt − pt ) + 1

mi
um

t (4.7)

As is clear from this equation, all the determinants of money demand,
together with the real value of the stock of money in the economy (mt − pt ),
influence the interest rate and all interest-sensitive expenditures.

3.2 The LM equation and inflation

It is convenient to immediately recast the demand for money and the LM
equation in our macroeconomic framework. In the first place, we may wish
to see how much money the economy demands on the trend. Given the
potential output y∗ and the NAIRI i∗, equation (4.6) gives us the answer for
a constant GPL. If on the trend the GPL grows at the constant rate π∗, we
should first understand how inflation affects money demand. This is quite
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simple to see. Starting on trend in any period, the first difference of equa-
tion (4.6) indicates by how much money demand may change in the next
period, i.e.

µd
t ≡ md

t − md
t−1 = π∗

t + myŷt − miît + ûm
t (4.8)

Hence, on the trend (ŷt , ît , ûm
t = 0), money demand grows one-to-one with

the inflation rate as a direct consequence of the increasing value of transactions.
Consequently, monetary equilibrium requires an equivalent growth rate of the
money stock, µ∗ = π∗.

This condition is important: for instance, it guarantees that the interest
rate coincides with the NAIRI. In fact, we can use the LM equation (4.7) to
examine the consequences for it of the economy being off the trend. Actually,
what we need is an LM ‘gap equation’ that indicates how it may deviate from
i∗, i.e.

ît = my

mi
ŷt − 1

mi
(µ̂t − π̂t ) + 1

mi
ûm

t (4.9)

where µ̂t ≡ µt − µ∗. Therefore, apart from exogenous money demand shocks
ûm

t , the interest rate may deviate from the NAIRI in response to output gaps, inflation
gaps or too fast (or slow) money growth.

The reader can check that, as argued above, as long as output and inflation
are on the trend (ŷt = 0, π̂t = 0), and ûm

t = 0, µ̂t = 0 indeed guarantees that
it = i∗. Otherwise, excessive or insufficient µt with respect to µ∗ makes it
increase or decrease with respect to i∗. On the other hand, if µ̂t = 0, it may still
increase or decrease as a result of a rise or fall in the demand for transaction
balances (in real, ŷt , and/or nominal, π̂t , terms), or because of exogenous
shocks ûm

t .
The positive relation between interest rate gaps and inflation gaps is inter-

esting and corresponds to the so-called ‘real balance effect ’ in an inflationary
context. To see this point more clearly suppose that all variables are at their
trend values (ŷt = 0, ûm

t = 0, µ̂t = 0) except excess inflation (π̂t > 0). In this sit-
uation the trend money growth rate µ∗ is no longer commensurate to actual
inflation, the real value of money balances falls, the economy develops excess
money demand and the interest rate increases.

4 Alternative Monetary Regimes: Exogenous vs
Endogenous Money

We now have all of the elements for a complete system of AD, AS, LM
equations ‘in gaps’ that describes how the economy may deviate from
the trend. Imposing the condition that the goods market clears in each
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period, ŷd
t = ŷs

t , and including possible changes in exogenous variables,
we obtain:

ŷt = −yiît + ûd
t (4.10)

π̂t = 1
yw

(ŷt − ûs
t ) (4.11)

(a) ît = my

mi
ŷt − 1

mi
(µ̂t − π̂t ) + 1

mi
ûm

t (4.12)

(b) µ̂t = π̂t + myŷt − miît + ûm
t

The system consists of three equations, the last two being alternative speci-
fications of the LM relationship. These reflect the alternative choice between
two monetary policy instruments to which there correspond two different
monetary regimes. In case (a), the economy is said to be in a regime of exoge-
nous money: the central bank controls µt and lets it be determined by the
market. In case (b), the economy is in a regime of endogenous money: the
instrument is it and the determination of µt is left to the market. The two
regimes will be discussed below.

Given the set of trend variables (y∗, π∗, i∗, µ∗) and any of the shocks (ûd
t , ûs

t ,
ûm

t ), the system allows for determination of three endogenous ‘gap’ variables
(ŷt , π̂t , ît or µ̂t ), This ensures that the system is determinate. Moreover, for
(ûd

t , ûs
t , ûm

t ) = 0, it admits of a configuration consistent with the economy
being on the trend, namely (ŷt , π̂t , ît , µ̂t ) = 0. It also highlights two main
classes of phenomena that may shift the economy off the trend:

• real shocks, either from the AD side (ûd
t ) or from the AS side (ûs

t )
• monetary shocks, either from the demand side (ûm

t ) or from the supply side
(µ̂t , ît )

The point on which we focus in this section is the role of monetary policy
within this picture. The two main messages of today’s ‘consensus view’ are
as follows. First, do not disturb the economy with undue money supply shocks. For
the economy to remain on the trend, the money stock should grow at the
trend inflation rate, otherwise the interest rate deviates from the NAIRI and
feeds off-trend movements of AD and AS. Second, in the presence of other
exogenous shocks, monetary policy should implement a suitable stabilization
policy driving the economy back on trend.

Both recommendations require accurate understanding of how monetary
policy works and can be implemented, which is beyond our scope here. It
suffices here to consider the preliminary and fundamental issue concerning
the choice of policy instrument: money growth rate or interest rate.
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Figure 4.1 The AD and AS ‘gap functions’

4.1 Exogenous money

This term indicates that the central bank has direct control of (and adopts
as its instrument) the process of money growth µt ; consequently, the inter-
est rate is the dependent variable in the LM equation, i.e. it is determined
endogenously by the monetary equilibrium conditions, the other variables in
the equation being given. Typically, the central banks that opt for this regime
(e.g. the former Bundesbank in Germany, and now, in part, the European
Central Bank in the Euro area) announce a target for the money growth rate
and operate accordingly. Our model, as explained above, also indicates what
this target should be as long as the economy is on the trend. The propor-
tionality between the growth rate of the money stock and the inflation rate
along the general equilibrium path of the economy was (re)established in
the post-Keynes era by Friedman (1968) and his Monetarist school. He spelt
it out in his well-known slogan of the ‘k% growth rule’, which can therefore
be called the ‘Friedman rule’. This view had a strong influence on the theory
and practice of monetary policy for the subsequent two or three decades.

It may be added that the Monetarists were also convinced that there was
no particular need for the central bank to intervene actively to stabilize the
economy even in the presence of exogenous shocks. Their idea was that the
real part of the system (equations (4.10) and (4.11)) is inherently resilient to
shocks, even though the money growth rate is just kept in line with its trend
value. A preliminary check of this claim can be done upon noting that, in the
exogenous money regime, the LM equation (4.12)(a) can be substituted for ît
into the AD equation. As a result, as long as µ̂t = 0, AD is decreasing with respect
to π̂t (e.g. π̂t < 0 ceteris paribus lowers the interest rate which stimulates AD,
as in Figure 4.1). This is equivalent to the textbook AD equation decreasing
with the GPL. Since the AS function is increasing with π̂t , elementary market
stability analysis suggests that the system is stable.

In order to gain a better assessment of the Monetarist approach it may be
useful to see the model at work by means of simulations. To this end, our
system must be enriched with a proper dynamic structure of ‘leads and lags’.
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Figure 4.2 Simulation of 1% exogenous fall in aggregate demand

The simplest, yet sufficient, modification consists of adding a lagged output
gap term to the right-hand side of the AD equation(4.6). As a matter of fact,
there is ample evidence that output gaps display some autocorrelation or
‘inertia’ (e.g. Sims, 1992). The trend inflation rate is fixed at π∗ = 2%, so that
µ∗ = 2%.4

Now let us look at Figure 4.2, the simulation of a 1% exogenous fall in
AD with the money growth rate left unchanged. After the initial AD shock
reduces output and inflation, the interest rate falls spontaneously and pro-
gressively drives the system back to trend. Essentially, the real balance effect
is at work here: monetary policy remains passive, but as long as inflation is
below its trend value, the trend money growth corresponds to an expansion-
ary impulse that increases real money balances with the effect of reducing
the interest rate below the NAIRI.

It is worth stressing that the model, as well as the simulation, are based
on the assumption that all agents’ inflation expectations are anchored to the
belief that the inflation rate will eventually return to its trend value. This
belief is in fact supported by the system, so that it can also be described as a
‘rational expectation’.

Perhaps the best known argument of Monetarism is that ‘activist monetary
policy’, that is to say on–off deviations from the Friedman rule, have only
temporary effects on output (and employment) at the cost of creating cyclical
swings in the economy. Figure 4.3 illustrates this point by simulating an on–
off 1% spike in the money growth rate. After the initial fall in the interest rate
and increase of output, inflation starts accelerating. With money growth back
to the trend value, monetary policy has a restrictive effect. The underlying
mechanism is again the real balance effect, with reversed sign.

The idea that monetary policy should be anchored to a fixed rule, rather
than being left to the ‘discretion’ of the central banker under contingent
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Figure 4.3 Simulation of 1% temporary increase in the money growth rate

circumstances is a permanent legacy of Monetarism. The milestone papers
by Kydland and Prescott (1977) and Barro and Gordon (1983) showed that
even a benevolent central banker promising ‘to do the best for the econ-
omy in any contingent situation’ (e.g. push output above trend if there is
unemployment) may end up with an inflation rate higher than the historical
trend with no permanent increase in output and employment. Suppose that
a central banker, having learned that on–off monetary impulses have only
transitory effects, sets out to raise output by means of a permanent increase in
the money growth rate (an ‘inflationary bias’). With the help of the rational
expectations hypothesis (which was still undeveloped during the early stages
of Monetarism) it is possible to show that this would be an inconsistent policy
with respect to monetary equilibrium. In fact, if the new money growth rate
is µ′, then monetary equilibrium, that is ît = 0 for all future t, implies a new
inflation rate π′ = µ′. Anticipating this result, rational agents will immedi-
ately revise their expected inflation rate in nominal contracts nullifying any
real effect of the policy change. The reader can easily check that, upon sub-
stituting µ′ into the LM equation (a), this yields ît = 0 for yt = y∗ (the previous
potential output) and πt = π′ (the new, higher, inflation rate).

This result is important because it suggests that the trend inflation
rate depends on the central bank’s ability to set a credible inflation target
for the economy. ‘Credible’ means that if the announced target is π∗, agents
have reasons to believe in this target: they adopt it in their forecasts as shown
in the various steps of the model, and their expectations are in fact fulfilled.
On paper, therefore, the trend inflation rate is an entirely conventional vari-
able in the hands of the central bank, meaning that there is no apparent
reason why it should be greater than zero. In practice, however, there are
various reasons why the historical inflation rates in almost all countries, and
the target inflation rates of all major central banks, cannot be, and are not,
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zero. Thus, if the trend inflation rate contains some structural components
(the long-run growth rate of world commodity prices, say) then a central
bank that tries to maintain too low an inflation rate would make a mistake
(by creating a ‘deflationary bias’) that would jeopardize the system’s stability.

4.2 Endogenous money

Endogenous money means that the central bank has direct control of (and
adopts as an instrument) the nominal interest rate it , so that the money
growth rate is the dependent variable of the LM function. More precisely,
once it is set, the central bank must be ready to inject into the system
any amount of money that is consistent with money demand according to
equation (4.12)(b). If the exogenous money regime is closely related with
Monetarism and the ‘Friedman rule’, the endogenous money regime is the
hallmark of New Keynesianism and the ‘Taylor rule’ (Taylor, 1993)5. This
is, however, a rule in a different sense than Friedman’s, in that it does not
fix a determinate value of the control variable irrevocably but indicates how
the central bank changes the control variable in relation to changes in specified
conditions in the economy. Hence a better term is that of a ‘reaction func-
tion’ which makes monetary policy transparent and predictable, though not
predetermined (Blinder, 1998).

The basic specification of the Taylor rule can easily be translated into our
framework as follows:

ît = γŷt + δπ̂t (4.13)

That is to say, the central bank commits itself to setting the nominal inter-
est above or below the NAIRI if output and/or inflation are above or below
their respective trend values. The parameters γ and δ are related to the cen-
tral bank’s policy weights assigned to output vis-à-vis inflation stabilization.
These weights may also be obtained by assuming (or imposing) that the cen-
tral bank minimizes a loss function defined over output and inflation gaps
(Clarida et al., 1999).

Much of the scholarly work subsequent to Taylor’s ‘discovery’ of how the
US Federal Reserve engineers its control of the interest rate has focused on
three issues: whether the empirical evidence extends over time and in other
countries; whether reaction functions such as the Taylor rule have stability
properties similar to those of the Friedman rule; and whether the Taylor rule
can be designed so as to maximize welfare in the face of macroeconomic
shocks (Clarida et al., 1999; Woodford, 2003). Here we shall consider the
second issue in the context of our macro model.

This issue is typically addressed by combining a Taylor rule with an output
gap and an inflation gap equation: in our case, equations (4.10), (4.11) and
(4.13). We can now repeat the same preliminary stability check as in the case
of the exogenous money regime: let us use equation (4.13) to substitute for
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Figure 4.4 Simulation of 1% exogenous fall in aggregate demand

ît in equation (4.10) to obtain the relationship between ŷt and π̂t . It is imme-
diately seen that, as long as δ > 0, ŷt remains decreasing with respect to π̂t

as it was in the exogenous money regime. The important conclusion is that,
like the exogenous money regime, the endogenous money regime is consis-
tent with stability provided that the interest-rate reaction function is responsive to
inflation gaps (note that from this point of view the responsiveness to output
gaps is not necessary).6

To see this point more clearly, we can simulate the new system and exam-
ine how it reacts to the same negative AD shock that we imparted to the
exogenous money system above. The structural parameters of the AD and AS
functions are the same. The policy weights of the Taylor rule have been set
equal to those found in Taylor’s original paper, namely γ = 0.5 and δ = 1.5. As
can be seen from Figure 4.4, the qualitative dynamic pattern of the economy
is in fact analogous to the exogenous money regime.

It is also worth drawing attention to the fact that, contrary to the Friedman
rule, the Taylor rule implies an active monetary policy. In fact, the Taylor rule
commits the central bank to intervening in the face of macroeconomic shocks
whereas, as seen above, the Friedman rule does not. Indeed, in the endoge-
nous money system the nominal interest rate provides the single link between
the monetary and the real sides of the economy, and if the central bank does
not intervene by manipulating ît , the system will not adjust spontaneously
to shocks. This, it should be stressed, is an extreme characterization of the
endogenous money system due to the structure of the AD–AS–TR system,
where the interest rate, in the absence of active monetary policy, would
be totally unrelated to changes in inflation or output. This is not the case
with the LM function thanks to the real balance effect. As a matter of fact,
it is a long-standing argument of Old and New Keynesians (e.g. Greenwald
and Stiglitz, 1987, 1993) that the real balance effect is empirically weak and
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negligible. This fact may provide an additional argument in favour of the
direct control of the interest rate by the central bank. Yet, from a conceptual
point of view, it does not seem desirable that the non-policy linkages between
the interest rate and other macro variables are completely hidden from view.

At this point, an important methodological issue should be stressed. The
bare AD–AS–TR framework may transmit the faulty idea that the central bank
can set the interest rate at will, with no connection at all to money demand
and supply. This is certainly not the case, and a correct and complete rep-
resentation of the endogenous money regime should include the endogenous
LM equation (4.12)(b). Hence we end up with the four equations system that
I reproduce here for the reader’s convenience:

ŷt = −yiît + ûd
t

π̂t = 1
yw

(ŷt − ûs
t )

ît = γŷt + δπ̂t

µ̂t = π̂t + myŷt − miît + ûm
t

This format of the system highlights that controlling the interest rate by
means of the Taylor rule implies an endogenous evolution of the money
stock determined by the inflation gap, the output gap and the Taylor rule
itself. Thus, explicit consideration of the endogenous money growth process
may convey interesting insights. Consider, for instance, the following two
examples.

First, let us consider again the case of a negative AD shock. As can be
understood from the equation for µ̂t , this variable results from two oppo-
site tendencies: the negative AD shock tends to reduce money demand both
in nominal and real terms, while the subsequent decrease in the interest
rate tends to raise it. The overall outcome cannot be predicted a priori as it
depends on the magnitude of the relevant parameters. Figure 4.5 shows the
path of the money growth rate underlying the Taylor-rule-driven adjustment
process to the negative 1% AD shock in Figure 4.4. The deflationary shock
causes a net deceleration of the money growth rate even though the central
bank lowers the interest rate. This seemingly odd result is due to the fact
that the simulated Taylor rule yields a relatively small cut in the interest rate
(compare Figures 4.4 and 4.2) which is not sufficient to overcome the nega-
tive effect of the deflationary shock on money demand (indeed, the Taylor
rule is engineered to close the output and inflation gaps, not to control the
money growth rate). Therefore, it is interesting to note that the sign of the
change in the money growth rate may not give the right information about
the actual stance of monetary policy.
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Figure 4.5 Path of the money growth rate after a 1% fall in aggregate demand under
the Taylor rule

A second example, which to some extent vindicates the informational role
of the (endogenous) money growth rate, relates to the Wicksellian view of the
New Keynesian model popularized by Woodford (2003). As recalled above,
the model yields results that are reminiscent of Wicksell’s theory of ‘cumu-
lative processes’. The economy is in a steady state as long as the market
interest rate equates the NAIRI (the market real rate equates to the natural
rate). As the market rate lies above (below) the NAIRI the economy is set
on a path of excess deflation (inflation). The Taylor rule provides a means
of ‘endogenizing’ the market rate in a way that ensures convergence to sta-
ble GPL (inflation), consistently with Wicksell’s prescription that the central
bank should raise (lower) the market rate in the face of inflation (deflation)
(e.g. Wicksell, 1898, p. 102). However, unlike his modern followers, Wicksell
was well aware that the natural interest rate may be highly variable and
hardly observable. It was certainly not a good candidate as a target variable
in Wicksell’s view. The (quite likely) misalignment of the market interest rate
with the NAIRI is the key to Wicksellian business cycles boosted by low inter-
est rates and over-lending and over-investment in excess of planned saving.
This class of phenomena is now regarded with growing interest as the seed of
financial crises that challenge the new ‘art and science’ of monetary policy
encapsulated in the Taylor rule (e.g. Borio and Lowe, 2002; Leijonhufvud,
2008). Our four-equations system is flexible enough to introduce students to
this up-to-date field of discussion.

A Wicksellian cycle can easily be obtained in our system by imparting a
shock directly to the interest rate gap on the left-hand side of the Taylor rule.
Consider the case where the natural interest rate rises (an improvement in
production technology allows for a higher real return to capital). Given the
general belief in the target inflation rate π∗, the NAIRI rises as much as the nat-
ural rate. Suppose that, by contrast, the central bank fails to adjust the interest
rate, that is, ît < 0. The ensuing business cycle is depicted in Figure 4.6(a).7
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Figure 4.6 (a) Simulation of −1% interest-rate gap under the Taylor rule; (b) path of
the money growth rate

The Taylor rule appears to be resilient to this type of shock, driving the inter-
est rate, output and inflation back on trend, not (necessarily) because the
central bank tracks the NAIRI, but simply because it reacts to the output and
inflation gaps generated by the interest-rate gap. This is in fact the prevailing
opinion in the profession, a corollary of which is that the central bank need
have no explicit target among financial variables in addition to its output
and inflation targets (e.g. Bernanke and Gertler, 2001).

The challenge to this view comes from the so-called ‘missing inflation puz-
zle’, i.e. the recurrent fact that ‘financial imbalances [i.e. over-investment]
can and do build up in periods of disinflation or in a low inflation environ-
ment’ (Borio and Lowe, 2002, p. 1). Indeed, even loosely ‘realistic’ parameters
in our oversimplified simulation yield disproportionately small inflationary
effects of the initial interest rate gap. These may in practice be too small for
the central bank to react to. Thus, the Taylor rule alone may not be sufficient
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to tame Wicksellian cycles, which may over time evolve into the cumulative
processes studied by the great Swedish economist. Supporters of this view
point out the necessity of monitoring other indicators of ‘financial imbal-
ances’. Among these, the same study by Borio and Lowe indicates rapid
growth of credit as a clear leader of subsequent instability. In the present
model, as a first approximation, this variable can be captured by µ̂t , the
growth of money that the supply side of the money market is ready to grant
to the economy as long as the central bank pegs the interest rate (more on the
banking sector in the next paragraph). Panel (b) of Figure 4.6 gives a quantita-
tive idea of the sizeable acceleration of the growth of endogenous money that
is associated with the initial interest rate gap in panel a). In the basic IS–AS–TR
model, changes in the money growth rate are ignored on the presumption
that they have no impact on the real economy, which responds only to the
interest rate, and have no impact on the interest rate, which is determined
only by the central bank. To the extent that these presumptions cannot be
taken at face value, tracking the evolution of the money growth rate may still
find a place in the conduct of monetary policy (see also Friedman, 2003).8

4.3 Which monetary regime?

Another teaching advantage of the monetary framework presented here is
that it allows for an integrated, comparative analysis of the exogenous and
endogenous money regimes, neither of which is posited as an article of
faith. On the one hand, this analysis helps establish the principle that
the two regimes are alternative, in the sense that they cannot be adopted
simultaneously9. It is also clear that, on the other hand, both alternatives are
rooted in the concept of monetary equilibrium that has been explained in
the previous paragraphs.

First of all, comparison between the LM equation (4.12)(a) with the Fried-
man rule, and equation (4.13) with the Taylor rule reveals that the two regimes
yield an interest rate equation which is formally identical (apart from money
demand shocks, on which see below). It is no surprise, then, that the two
regimes have the analogous stability properties that we found above. Students
can therefore understand that there is no fundamental theoretical difference
between the two regimes, and the choice between them is essentially on oper-
ational grounds in consideration of the structural features of the economy
and the way in which these impinge upon the conduct of monetary policy.

The classic reference in this perspective is still Poole’s (1970) analysis, which
showed that the exogenous money regime is preferable (in terms of stability)
to the extent that the demand for goods is more volatile than the demand for
money (e.g. the variance of ûm

t is smaller than the variance of ûd
t ), whereas the

endogenous money regime is preferable in the opposite case. At this juncture,
students may notice a natural connection with issues arising from the finan-
cial dimension of money demand (another topic under threat of extinction at
the principles level). As a matter of fact, the main force driving major central
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banks away from quantitative control of money and towards the (overt) direct
control of the interest rate has been the dramatic increase in the volatility of
money demand with respect to AD volatility that has occurred in all major
industrialized countries over the last few decades, mostly as a consequence of
financial innovations (Moore, 1988, Goodhart, 1988). Note that equation (b)
contains the money demand disturbance ûm

t , which is notably absent from
the Taylor rule. What happens in the endogenous money regime? If money
demand shocks are not explicitly included in the Taylor rule, they have to be
accommodated by way of money market operations (see Walsh, 2003, ch. 9).
If , say, ûm

t > 0 and ît = 0, the supply side of the money market (through its
different articulations) must be ready to inject more money at the current
interest rate. This explains why these disturbances are the main source of
difficulty for the central bank (and for central bank watchers) when it comes
to using the money growth rate as a precise signal of monetary policy10.

Another key topic, the role of the banking sector, falls into place here.
Our framework (like all standard textbook treatments) is kept at a level that
does not accommodate this sector explicitly, and this represents a critical
simplification for both monetary regimes. As a matter of fact, in developed
systems the central bank has no direct relations with the non-bank private
sector. Also, the real-world monetary variables most relevant to the non-bank
private sector – bank deposits and their close substitutes, and corporate bond
rates as to the interest rate – are not directly controllable by the central bank.
The ‘transmission mechanism’ between these variables and their counter-
parts within the reach of the central bank – bank reserves and inter-bank
interest rates, respectively – goes through the banking sector. Therefore, the
matching process between money demand and money supply, whether it
takes place in one regime or the other, is intermediated by the banking sec-
tor. The old Monetarist presumption that this fact could be safely ignored
(as in Friedman’s well-known metaphor of money being dropped onto the
public from a helicopter) or that it could be tamed by the mechanics of the
‘money multiplier’, has in the long run proved to be untenable. Contrary to
that presumption, and vindicating Keynesian criticisms, developments in the
banking sector and its increasing sophistication have dramatically weakened
and blurred the transmission mechanism between ‘high powered money’
and the final money stock in the hands of the public that underpinned the
Monetarist theory and practice of the exogenous money regime.

On the other hand, the New Keynesian theory and practice of the endoge-
nous money regime is no less crucially dependent upon very delicate, and
perhaps transient, transmission mechanisms; the demand for and supply of
bank reserves in the first place, and the term structure of interest rates in
the second place (Romer, 2000; Walsh, 2003, ch. 9). Therefore, the ideal
extension of the basic model of either monetary regime at a more advanced
level should include the inter-bank market as the true money market where
monetary policy is conducted.
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5 Conclusions

Ongoing developments in macroeconomics and in the theory and practice of
monetary policy render increasingly flimsy, obsolete and awkward the teach-
ing of the traditional LM apparatus as a means of determining the interest rate
and providing a link between the monetary and real sides of the economy.
On the other hand, although replacement of the LM schedule with the Taylor
rule may make these tasks more immediately intelligible and tangible, it con-
veys the wrong ideas that the central bank has no other means to conduct
monetary policy, that it can set the interest rate at will with no connection to
money market equilibrium, and that there is no other non-policy relation-
ship between the interest rate and output and inflation. This chapter has put
forward a macroeconomic framework of New Keynesian inspiration which
shows how to overcome the drawbacks of both the old LM equation and the
new TR approach, by amending the LM block rather than suppressing it.

The model consists of AD, AS and LM functions that are consistently re-
expressed in terms of output gaps and inflation gaps, and shows that once
the LM apparatus has been properly re-worked in this way, it has no faults
and fits the general framework perfectly. Indeed, it may be used to explain
that the central bank can choose between controlling the money growth
rate or the nominal interest rate, and that the latter choice may be repre-
sented by the Taylor rule. By showing that the two policy regimes are formally
equivalent and have analogous stability properties, the model clarifies that
the central bank’s choice is mainly dictated by considerations of operational
efficiency, as is very well-known from the literature on central banking.

The present teaching framework presents additional advantages in that it
allows a smoother transition towards more advanced notions in money and
finance:

• It makes clear that controlling the interest rate implies a path of the
money growth rate dictated by the underlying money market equilibrium,
providing a better and wider perspective for monetary policy evaluation;

• It creates an opportunity to (re)introduce the financial dimensions of
money demand (money-bond substitutability, financial innovations, sta-
bility) and therefore the relationship between monetary policy and asset
markets;

• It allows consistent extensions of the model to include the role of the
banking sector and of the inter-bank market as the actual place where
monetary policy is conducted.

Notes

1. Indeed, Woodford (2003) argues that the IS–AS–TR model can be conceived as
being totally independent of the existence of money.
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2. It may be added that, over the short time horizon appropriate to the observed
frequency and amplitude of fluctuations, the assumption that the autonomous
determinants of the growth trend of output are substantially invariant, so that
they can be taken as exogenously given, may be accepted as realistic. Or to put
it differently, there is not sufficient evidence that the determinants of growth
change with the frequency and amplitude necessary to fit those of the actual
business cycles in major industrial economies (Mankiw, 1989). More problematic
is the objection that fluctuations themselves may react back onto the determinants
of growth (e.g. a slump may shift the economy onto a lower growth path). This
possibility is simply ruled out by the way in which the efficient level of output – i.e.
the level of output that lies on the trend at each point in time – is obtained in the
model (see below).

3. It should be stressed that modern theory distinguishes different types of general
(real) equilibrium, and different levels of potential output, depending on the work-
ing of factor as well as goods markets. If all markets are perfectly competitive and
with no ‘frictions’, or more generally if they obey the Walrasian paradigm, then
potential output takes the highest possible level corresponding to Pareto efficient
allocations in the economy. If any market deviates from perfect competition (e.g.
firms or workers have some degree of monopoly power in the goods or labour mar-
kets), the economy will suffer a loss of potential output failing to achieve Pareto
efficiency. Generally speaking, these inefficiencies fall under the rubric of ‘real
rigidities’. Of particular importance in this connection is the idea of a ‘natural rate
of unemployment’ (or else ‘structural unemployment’), introduced into modern
macroeconomics by Friedman (1968) and Phelps (1968, 1970). These imperfec-
tions notwithstanding, potential output, being the result of optimal responses by
agents to the given market conditions and signals, remains the best possible out-
come for the economy, and corresponds to the general equilibrium of markets,
under the given conditions and constraints.

4. The other parameters of the model have been set with reference to broad empir-
ical regularities of developed countries, namely, an autocorrelation coefficient of
0.3, an AD elasticity to interest rate gaps yr = 0.2, an AS elasticity to inflation
gaps yw = 2.0 (remember that yw = α/(1 − α); this is, according to the underlying
Cobb–Douglas production function, the labour to capital income ratio which is
roughly of that order of magnitude), and finally the income and interest elasticities
of money demand my = mr = 0.5 (these values are taken from the Baumol–Tobin
inventory model; actually, there has never been general agreement on estimated
money demand functions, except on the claims that neither of the two param-
eters exceed unity and that the interest elasticity is no greater than the income
elasticity – see Goodhart, 1989).

5. Endogenous money comes from a long-standing tradition in monetary theory that
was well entrenched in Old Keynesianism as well (see Tobin, 1970; Kaldor, 1982;
Moore, 1988). Meanwhile, on the opposite front, the New Classical real business
cycle theorists, denying any real effect of monetary variables, are ready to subscribe
to the view that the co-movements between output and money aggregates are the
result of the latter being driven by the former rather than the other way round
(see e.g. King and Plosser, 1984).

6. If the reaction function places a zero weight on the output gap, then we are in a
pure ‘inflation targeting’ regime (see e.g. Svensson, 1997).

7. Note that the Wicksellian cycle also has a Keynesian counterpart in that output
fluctuates too.
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8. This conclusion might mitigate the fierce criticism directed towards the ECB’s ‘two-
handed’ monetary policy of interest rate control with money growth monitoring.

9. As a relevant example, the European Central Bank has been criticized since its
inception because it claims that its policy is based on ‘the two pillars’ of controlling
the money growth rate and controlling interest rates (e.g. ECB, 1999). Since these
two pillars cannot stand together, critics argue that the ECB’s monetary policy is
in fact opaque and unaccountable. See e.g. Wyplosz (2006).

10. Of course, this may be a counter argument to those who argue in favour of moni-
toring the money growth rate as an indicator of financial imbalances, as explained
in section 4.2.
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5
The New Consensus in
Macroeconomics: A Critical
Appraisal
Philip Arestis1

1 Introduction

A conference was held under the aegis of the UK’s ‘Government Economic
Service’, 30 November 2005, under the title ‘Is There a New Consensus
in Macroeconomics?’, and a book emerged from that conference (Arestis,
2007a). The conference concluded that there is now a new macroeconomic
consensus in the sense that there is today a level of agreement among
economists on macro issues not seen since the late 1960s/early 1970s.2 This
does not imply, of course, that there is complete agreement, with no detrac-
tors and opponents, or that the consensus will be permanent. Neither does
it mean that the new consensus is above board without much criticism in
place. On the contrary, one of the aims of this chapter is to do just that,
namely to appraise it critically.

It would be interesting to discuss at this early stage how the New Consen-
sus Macroeconomics (NCM) has come about. This exercise is very important
for it is the case that this model has replaced the IS–LM model. The latter
has been taught over the years as the main framework of macroeconomics
for both teaching and policy analysis. There is, thus, an urgent need to
explain the move from the IS–LM macroeconomics teaching, which does
not reflect current research in the area, to the NCM that is very much the
current trend. Our view on the birth of NCM is that it has come about in
view of the fact that, after the collapse of the Grand Neoclassical Synthesis in
the 1970s,3 macroeconomists never took much notice of the reconstruction
of New Classical macroeconomics with rational expectations. By contrast,
New Keynesian macroeconomics was transformed into what we now label
as New Consensus Macroeconomics. The latter has managed to encapsu-
late those early developments of macroeconomics in the 1970s, including
rational expectation, but with assumptions that were also acceptable to
the old Neoclassical Synthesis proponents. Galí and Gertler (2007) suggest
that the New Keynesian paradigm, which arose in the 1980s, provided

100
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sound microfoundations along with the concurrent development of the real
business cycle approach that promoted the explicit optimization behaviour
aspect. Those developments along with macroeconomic features that previ-
ous paradigms lacked, such as the long-run vertical Phillips curve, resulted in
the NCM.

The policy implications of the NCM paradigm are particularly impor-
tant for this development aspect of macroeconomics. Price stability can
be achieved through monetary policy since inflation is a monetary phe-
nomenon; as such it can only be controlled through changes in the rate
of interest. Goodfriend (2007) argues that this particular set of propositions,
amongst many other, have been backed by actual monetary policy experience
in the US, and other countries around the globe, following the abandon-
ment of money supply rules in the early 1980s.4 Academic contributions
also helped the foundations of the NCM on both theoretical and empiri-
cal grounds; e.g. ‘The Taylor Rule became the most common way to model
monetary policy’ (Goodfriend, 2007, p. 59; see also, Orphanides, 2007). In
fact, for Goodfriend (2007), ‘One reason the Federal Reserve began to talk
openly about interest rate policy in 1994 was that academic economists had
begun to do so. Indeed, thinking about monetary policy as interest rate
policy is one of the hallmarks of the new consensus that has made possi-
ble increasingly fruitful interaction between academics and central bankers’
(p. 59).

The discussion and assessment of the New Consensus in Macroeconomics
(NCM) in this chapter is in the context of an open economy. As such, it draws
on Arestis (2007b), a contribution to the conference referred to above. This
exercise is important for two reasons. The first is that the reader is made aware
of the current state of macroeconomics, a different one from the old IS–LM
macroeconomic model. At the same time, though, it is very important to
appraise this new way of thinking about macroeconomics. And as we show
below, the ‘new’ way of doing macroeconomics is not without its problems.
Ultimately, the chapter alerts instructors to some of the shortcomings of and
questions that remain about the New Consensus. These are issues that can
and should be raised in the classroom if the teaching of the consensus view
is to be used as a vehicle for critical thinking about the economy, rather than
an apologia for current policy practices.

We begin in section 2, after this introduction, with the open economy
aspect of the NCM, which enables some attention to be given to the exchange
rate channel of the transmission mechanism of monetary policy in addition
to the aggregate demand channel and the inflation expectations channel.
In the context of this extended model of NCM its policy implications are
examined in the same section. We critically appraise NCM and its policy
implications in section 3, while section 4, the final section, summarizes and
concludes.
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2 An Open Economy New Consensus Macroeconomics and
Policy Implications

We discuss an open economy NCM model first, followed by its policy impli-
cations. It is worth noting at the outset that the NCM is a framework in which
there is no role for ‘money and banking’, and there is only a single rate of
interest.5 Two of the key assumptions made are worth emphasizing: the first
is that price stability is the primary objective of monetary policy; and the
second is that inflation is a monetary phenomenon and as such it can only
be controlled by monetary policy means, this being the rate of interest under
the control of the central bank. This should be undertaken through inter-
est rate manipulation. Monetary policy is thereby upgraded but at the same
time fiscal policy is downgraded. This raises the issue of whether deflation
can be tackled through changes in interest rates since the latter cannot fall
below zero. These and many other aspects of the NCM framework are further
highlighted and discussed in what follows in this section.

2.1 The open economy NCM model

Drawing on Arestis (2007b; see also Angeriz and Arestis, 2007b), we utilize
the following six-equation model for this purpose:

Yg
t = a0 + a1Yg

t−1 + a2Et (Y
g
t+1) + a3[Rt − Et (pt+1)] + a4(rer)t + s1 (5.1)

pt = b1Yg
t + b2pt−1 + b3Et (pt+1) + b4[Et (pwt+1) − Et�(er)t ] + s2 (5.2)

Rt = (1 − c3)[RR∗ + Et (pt+1) + c1Yg
t−1 + c2(pt−1 − pT )] + c3Rt−1 + s3 (5.3)

rert = d0 + d1[[(Rt − Et (pt+1)] − [(Rwt ) − E(pwt+1)]] + d2(CA)t

+ d3E(rer)t+1 + s4 (5.4)

(CA)t = e0 + e1(rer)t + e2Yg
t + e3Yg

wt + s5 (5.5)

ert = rert + Pwt − Pt (5.6)

with b2 + b3 + b4 = 1, thereby implying a vertical Phillips curve. Furthermore,
a0 is a constant that could reflect, inter alia, the fiscal stance; Yg is the domes-
tic output gap and Yg

w is world output gap; R is nominal rate of interest (and
Rw is the world nominal interest rate); p is rate of inflation (and pw is the
world inflation rate); pT is inflation rate target; RR∗ is the ‘equilibrium’ real
rate of interest, e.g. the rate of interest consistent with zero output gap, which
implies from equation (5.2) a constant rate of inflation; (rer) stands for the
real exchange rate, and (er) for the nominal exchange rate, defined as in equa-
tion (5.6) and expressed as foreign currency units per domestic currency unit;
Pw and P (in logarithms) are world and domestic price levels respectively; CA
is the current account of the balance of payments, and si (with i = 1, 2, 3, 4, 5)
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represents stochastic shocks, and Et refers to expectations held at time t. The
change in the nominal exchange rate appearing in equation (5.2) can be
derived from equation (5.6) as �er = �rer + pwt − pt .

Equation (5.1) is the aggregate demand equation with the current output
gap determined by past and expected future output gap, the real rate of inter-
est and the real exchange rate (through effects of demand for exports and
imports). It is important to also note that what monetary policy is thought
to influence via this relationship, therefore, is the output gap, namely the
difference between actual output from trend output. The latter is the output
that prevails when prices are perfectly flexible without any cyclical distor-
tions in place; it is, thus, a long-run variable, determined by the supply side
of the economy. Equation (5.1) resembles the traditional IS function, but they
differ substantially. The original IS curve represents equilibrium in the goods
market and is used to derive the aggregate demand (AD) side of the AD–AS
(aggregate supply) framework. The NCM IS curve emanates from intertem-
poral optimization of a utility function that reflects optimal consumption
smoothing. It is, thus, a forward-looking expectational IS relationship. There
are both lagged adjustment and forward looking elements.

Equation (5.2) is a Phillips curve with inflation based on current output
gap, past and future inflation, expected changes in the nominal exchange
rate, and expected world prices (and the latter pointing towards imported
inflation). The model allows for sticky prices, the lagged price level in this
relationship, and full price flexibility in the long run. The real exchange rate
affects the demand for imports and exports, and thereby the level of demand
and economic activity. The term Et (pt+1) in equation (5.2) captures the for-
ward looking property of inflation. It actually implies that the success of
a central bank to contain inflation depends not only on its current policy
stance but also on what economic agents perceive that stance to be in the
future. Consequently, the term Et (pt+1) can be seen to reflect central bank
credibility. If a central bank can credibly signal its intention to achieve and
maintain low inflation, then expectations of inflation will be lowered and
this term indicates that it may be possible to reduce current inflation at a
significantly lower cost in terms of output than otherwise. In this way mone-
tary policy operates through the expectations channel. This forward looking
Phillips curve, though, could produce credibility problems, known as the
‘inflation bias’ and the ‘stabilization bias’. The first is the well-known bias,
which can come about in view of imperfect competition. The ‘stabilization
bias’ is due to lack of central bank reputation and credibility and thereby
inability to influence inflation expectations. As has just been argued, under
the circumstances of lack of reputation and credibility, the central bank loses
the ability to affect inflation expectations through the expectations channel
(see Galí and Gertler, 2007, for more details).

Equation (5.3) is a monetary policy rule, where the nominal interest rate
is based on expected inflation, output gap, deviation of inflation from target
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(or ‘inflation gap’), and the ‘equilibrium’ real rate of interest. The lagged inter-
est rate (often ignored in the literature) represents interest rate ‘smoothing’
undertaken by the monetary authorities. Equation (5.3), the operating rule,
implies that ‘policy’ becomes a systematic adjustment to economic devel-
opments in a predictable manner. Inflation above the target leads to higher
interest rates to contain inflation, whereas inflation below the target requires
lower interest rates to stimulate the economy and increase inflation. In the
tradition of Taylor rules (Taylor, 1993, 1999, 2001), the exchange rate is
assumed to play no role in the setting of interest rates (except in so far as
changes in the exchange rate have an effect on the rate of inflation which
clearly would feed into the interest rate rule). The monetary policy rule in
equation 3 embodies the notion of an equilibrium rate of interest, labelled as
RR∗. Equation (5.3) indicates that when inflation is on target and the output
gap is zero, the actual real rate set by monetary policy rule is equal to this
equilibrium rate. This equilibrium rate has often been seen as akin to the
Wicksellian ‘natural rate of interest’ equating savings and investment at full
employment.

Equation (5.4) determines the exchange rate as a function of the real inter-
est rate differentials, current account position, and expectations of future
exchange rates (through domestic factors such as risk premiums, domestic
public debt, the degree of credibility of the inflation target, etc.). Equa-
tion (5.5) determines the current account position as a function of the
real exchange rate, domestic and world output gaps; and equation (5.6)
expresses the nominal exchange rate in terms of the real exchange rate. There
are six equations and six unknowns: output, interest rate, inflation, real
exchange rate, current account, and nominal exchange rate defined as in
(5.6). Exchange rate considerations are postulated (as in equation 5.3) not to
play any direct role in the setting of interest rates by the central bank. There
may be indirect effects in so far as changes in the exchange rate influence
expectations of future inflation.

2.2 NCM policy implications

The major economic policy implication of the NCM is that monetary policy
has been upgraded in the form of interest rate policy, where a major objective
of policy is ‘maintaining price stability’ (King, 2005, p. 2).6 This policy is
undertaken through inflation targeting (IT). Fiscal policy, by contrast, should
only be concerned with possibly broadly balancing government expenditure
and taxation, effectively downgrading its importance as an active instrument
of economic policy. This is an assumption based on the usual arguments of
crowding out of government deficits and thus the ineffectiveness of fiscal
policy (see, however, Arestis and Sawyer, 2003, for a critique and a different
view).
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An important assumption that permits monetary policy to have the effect
that it is assigned by the NCM, is the existence of temporary nominal rigidi-
ties. So that, the central bank by manipulating the nominal rate of interest is
able to influence real interest rates and hence real spending in the short run.
A further important aspect of IT is the role of ‘expected inflation’ embedded
in equation (5.3). The inflation target itself and the forecasts of the central
bank are thought of as providing a strong steer to the perception of expected
inflation. Given the lags in the transmission mechanism of the rate of inter-
est to inflation, and the imperfect control of inflation, inflation forecasts
become the intermediate target of monetary policy in this framework where
the ultimate target is the actual inflation rate (Svensson, 1997, 1999). Under
these circumstances, ‘The central bank’s forecast becomes an explicit inter-
mediate target. Inflation targeting can then be viewed as a monetary policy
framework under which policy decisions are guided by expected future infla-
tion relative to an announced target’ (Agénor, 2002, p. 151). Furthermore,
the target and forecasts add an element of transparency seen as a paramount
ingredient of IT. Consequently, inflation forecasting is a key element of IT. It
is, indeed, argued that it represents a synthesis of simple monetary rules and
discretionary monetary policy, and as such it constitutes an improvement
over targeting monetary aggregates and weaker versions of IT (Woodford,
2007).

The emphasis, however, on inflation forecast IT entails serious problems.
Some of these problems relate to the format IT may take (Woodford, 2007).
If it were to be implemented as a monetary standard, it would be too rigid.
On the other hand if it were to resemble flexible IT, credibility might suf-
fer substantially. Woodford (2007) suggests that in the real world successful
inflation forecast IT central banks use neither. They are more concerned with
the IT criterion but also with the output stabilization criterion as in the case
of the central bank of Norway. Another problem with the inflation forecast IT
is due to the large margins of error in forecasting inflation, which can dam-
age the reputation and credibility of central banks. Utilizing a probabilistic
approach under these circumstances (the so-called ‘fan chart’ of the Bank
of England in the UK) to present inflation forecasts can alleviate potentially
the reputation and credibility problems. The central bank by signalling the
uncertainty inherent in economic forecasts can contain the potential dam-
age to its reputation and credibility. But there is still the problem of how
interest rate projections are undertaken. The two types already used by cen-
tral banks, constant interest rate projections or projections based on market
expectations, are problematic as Woodford (2007) highlights. The main prob-
lem common to both approaches to projections is that the nominal interest
rate will remain fixed in the future regardless of how inflation evolves in
the first case, or that it is exogenously fixed again unaffected by inflation
in the second case. Either projection cannot be sustained. Woodford (2007)
suggests that a way forward would be the adoption of a forecast IT approach,
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which would also be concerned with output stabilization. But even in this
approach the problems just alluded to would still be there.

There can be a self-justifying element though to inflation forecasting in so
far as inflation expectations build on forecasts, which then influence actual
inflation. The centrality of inflation forecasts in the conduct of this type
of monetary policy represents a major challenge to countries that pursue
IT. Indeed, there is the question of the ability of a central bank to control
inflation. Oil prices, exchange rate gyrations, wages and taxes, can have
a large impact on inflation, and a central bank has no control over these
factors. To the extent that the source of inflation is any of these factors,
IT policy would be problematic. Negative supply shocks are associated with
rising inflation and falling output. A central bank pursuing IT would have to
try to contain inflation, thereby deepening the recession. Galí and Gertler
(2007) argue that under these conditions the impact of monetary policy on
inflation would be stronger the more credible the central bank is; the fall in
output, though, would be the same regardless of the degree of central bank
credibility.

3 Assessing the Theoretical Foundations of the NCM

We assess the theoretical and policy dimensions of the NCM in this sec-
tion. The empirical aspects are discussed in a separate section that follows in
section 4.

3.1 Price stability is not enough

The vigorous focus on price stability by the NCM raises the issue of whether
such an objective is enough by itself. White (2006) suggests that achieving
price stability in the short run might not be sufficient to avoid serious macroe-
conomic downturns in the medium term. History is replete with examples of
periods of relative absence of inflationary pressures followed by major eco-
nomic and financial crises. We may cite only but a few instances to make the
point. Perhaps the best case in this context is that of the US in the 1920s and
1930s. Most of the 1920s in the US were characterized by price stability with
tendencies of deflation in the same decade. All that turned into the 1930s
Great Depression in the US. Massive decreases in output and employment,
cumulative deflation along with financial distress, were the main characteris-
tics. A more recent example is Japan. The 1980s was a decade of price stability,
characterized by healthy investment rates with the financial sector enjoying
technological innovation and deregulation. That, however, did not prevent
the problems in Japan ever since the early 1990s. The South East Asia crisis in
the late 1990s is still another recent example. After the effects of the oil price
and debt crisis came to an end by the early 1980s, inflation in these countries
was stable. However, that was not enough to prevent the deep crisis in the
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summer of 1997, causing countries in the area to experience high costs in
terms of GDP, thereby triggering rising unemployment, which in most coun-
tries continues to be high even nowadays. Even more recently, the collapse
of stock markets in the US and elsewhere in March 2001 had been preceded
by price stability, along with a sharp increase in private investment associ-
ated with advances in productivity of the ‘New Economy’. Here again, price
stability was not sufficient to ensure high and sustained growth in economic
activity. Not to mention the credit crunch of August 2007 after a period of
‘non-inflationary consistently expansionary’ era (NICE in the words of the
Governor of the Bank of England, King, 2003, p. 3). Indeed, from a Minskyan
perspective it may have been the cause.

The inevitable conclusion of this sub-section is that price stability does not
necessarily guarantee benefits to the relevant economies. Consequently, the
objective of price stability might have to be applied more flexibly, with a
longer-term time span, which would allow more emphasis on output stabi-
lization. We would suggest that price stability should be pursued in tandem
with other objectives, especially so with output stabilization.

3.2 The separation of real and monetary factors

The points just made about the desirability of low inflation are closely linked
with the view that there is a separation of real and monetary factors in the
economy. The assignment can then be made: monetary policy to the nominal
side of the economy, and specifically to inflation, and supply side policies to
address the real side of the economy (and often, though not an intrinsic part
of IT, labour market policies to address problems of unemployment). The sup-
ply side of the economy is often represented in terms of an unchanging sup-
ply side equilibrium. For example, the ‘natural rate of unemployment’ or the
‘non-accelerating inflation rate of unemployment’ (NAIRU) is used to sum-
marize the supply-side equilibrium; with the estimates provided of the ‘natu-
ral rate’ or the NAIRU being often presented as a single (and hence implicitly
unchanging) number. In the six equations above, the supply-side equilib-
rium is represented as a zero output gap. A less extreme view would be that
the supply-side equilibrium may change over time but not in response to the
demand side of the economy. Changes in labour market institutions and laws,
for example, would be predicted to lead to changes in the supply-side equi-
librium. In the context of IT, the significant question is whether interest rates
through their effect on the level of aggregate demand have any lasting impact
on the supply side of the economy. Even worse for the IT case under the cir-
cumstances of a changing NAIRU, say due to productivity increases, and to
the extent that the central bank fails to account for it, inflation would worsen
since the accompanying increase in RR∗ is not compensated by an equivalent
increase in R (see equation (5.3)). In the real world the central bank does not
directly observe RR∗, of course. Only inferences about its level can be gauged.
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3.3 The causes of inflation

This New Consensus focuses on the role of monetary policy (in the form of
interest rates) to control demand inflation, and not cost inflation, as is evi-
dent from equation (5.2). As Gordon (1997) remarked (though not in the
context of this New Consensus), ‘in the long run inflation is always and
everywhere an excess nominal GDP phenomenon. Supply shocks will come
and go. What remains to sustain long-run inflation is steady growth of nom-
inal GDP in excess of the growth of natural or potential real output’ (p. 17).
The position taken by IT supporters on cost inflation is that it should either
be accommodated, or that supply shocks come and go – and on average are
zero and do not affect the rate of inflation (see, for example, Clarida et al.,
1999). The significance of the IT on this score is that it strongly suggests that
inflation can be tamed through interest rate policy (using demand deflation).
In addition, there is an equilibrium rate (or ‘natural rate’), which is feasible,
and can balance aggregate demand and aggregate supply and lead to a zero
gap between actual and capacity output.

In the context of the working of monetary policy, this view of inflation –
namely that it is caused by demand factors–raises two issues. The first is
that if inflation is a ‘demand phenomenon’, and not a cost phenomenon, as
reflected in the Phillips curve of equation (5.2), then the question arises as
to whether monetary policy is the most effective (or least ineffective) way of
influencing aggregate demand. This touches on the relevant empirical evi-
dence, and we tackle this issue in section 4 where we conclude that it does not
support the IT contentions. Second, there is the question of whether the pos-
sibility of sustained cost–push and other non-demand related inflation could
be as lightly dismissed, as the New Consensus appears to do. The version of
the Phillips curve which appears as equation (5.2) is a (heavily) reduced form
that does not explicitly consider wages, material costs and imported prices.
A sustained money wage push makes no appearance in equation (5.2) and it
would appear that there is no explicit representation of such pressures. An
increase in, for example, wage aspirations on the part of workers or pressure
for higher profit margins are not incorporated, though it could be argued
that they would be reflected in the stochastic term.

This may be acceptable if pressures for higher wages and profit margins
varied in a stochastic fashion over time (and averaged to zero). But even a
sequence of time periods in which wage or profit margin pressures were posi-
tive, reflected in positive stochastic terms in equation (5.2), would have long
lasting effects as one period’s inflation feeds through to subsequent periods’
inflation (through the lagged inflation term in equation (5.2)). Similarly if
expectations on inflation were to rise (for whatever reason), then inflation
would rise according to equation (5.2), and subsequent inflation would also
be higher than otherwise. In the event of a sustained increase in inflation (due
to cost pressures, as would seem to have been the case during the 1970s), this
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could only be met, in this framework, by raising interest rates and grinding
down inflation by low demand and high unemployment.

3.4 Insufficient attention paid to the exchange rate

A further problem with the NCM analysis has to do with the exchange rate,
which may not be given sufficient attention. It is actually clear from equation
(5.3) that the NCM framework does not consider exchange rate considera-
tions to play any direct role in the setting of interest rates. And yet the interest
rate parity theorem indicates that the difference between the domestic inter-
est rate and the foreign interest rate will be equal to the (expected) rate of
change of the exchange rate. A relatively high (low) domestic interest rate
would then be associated with expectations of a depreciating (appreciating)
currency. Although the uncovered interest rate parity result often appears
not to hold empirically, it could still be expected that there is some rela-
tionship between domestic interest rates, relative to international rates, and
movements in the exchange rate. Changes in domestic interest rates, rela-
tive to international interest rates and for given expectations, would affect
the exchange rate, which can have significant effects on the real part of the
economy. Furthermore, there may be indirect effects in so far as changes in
the exchange rate influence expectations on future inflation. The exchange
rate, therefore, could be an important channel through which the effects of
interest rates may operate. It transmits part of the effects of changes in the
policy instrument, and also the effects of various foreign shocks.

Given this potentially critical role of the exchange rate in the transmission
process of monetary policy, excessive fluctuations in interest rates may lead
to a relatively high degree of output volatility (Agénor, 2002). The adoption
of IT, it is argued, leads to a more stable currency since it signals a clear
commitment to price stability in a freely floating exchange rate system (see
Cobham, 2006). This, of course, does not mean that monitoring exchange
rate developments should not be undertaken. Indeed, weighting them into
decisions on setting monetary policy instruments is common practice. Still,
the monolithic domestic focus on inflation targeting, however, entails the
real danger of ‘a combination of internal price stability and exchange rate
instability’ (Goodhart, 2005, p. 301). This occurrence is very real in view of
the desire, especially by policy-makers, to uphold domestic price stability at
any cost. There is also the related argument, which relates particularly to the
developing countries that have adopted the IT strategy, that the strategy has
been accompanied by relatively high interest rates and has led to over-valued
exchange rates; this has been rather severe to a number of these countries.

3.5 The nominal anchor

An important criticism is that the adoption of a nominal anchor, such as
an inflation target, does not leave much room for manoeuvre for output
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stabilization. As discussed above, this is viewed by most, though not all,
proponents as possible in the short run (but not an issue in the long run
since output returns to its equilibrium level; and this only if the central bank
gets the interest rate ‘right’ equal to the equilibrium real interest rate). It is
true, though, that there are supporters of IT who argue quite conspicuously
that monetary policy should concentrate on both output and price fluctua-
tions. It is shown (Svensson, 1997; Rudebusch and Svensson, 1999) that it is
optimal to respond to the determinants of the target variable, current infla-
tion and the output gap, rather than to the target itself. This is so, since both
inflation and output gap determine future inflation. More recently, Svensson
(2003) argues for ‘a commitment to minimize a loss function over forecasts
of the target variables’ (p. 451). The loss function contains forecasts for both
inflation and output gap as target variables.

There is an important related issue, namely the desirability of low inflation
within the context of the IT framework. It is generally assumed within the
IT framework that lower inflation is always more desirable than higher infla-
tion, and that lower inflation can be achieved without any loss of output
(as embedded in the framework of equations above). This should be judged
against evidence provided by Ghosh and Phillips (1998), where a large panel
set that covers IMF countries over the period 1960–96 is utilized, to conclude
that

there are two important nonlinearities in the inflation-growth relation-
ship. At very low inflation rates (around 2–3 per cent a year, or lower),
inflation and growth are positively correlated. Otherwise, inflation and
growth are negatively correlated, but the relationship is convex, so that
the decline in growth associated with an increase from 10 per cent to 20
per cent inflation is much larger than that associated with moving from
40 per cent to 50 per cent inflation. (p. 674)

However, the point at which the nonlinearity changes from positive to nega-
tive is thought to deserve a great deal more research. The IT argument should
also be judged in terms of statements like ‘there is an optimal rate of infla-
tion, greater than zero. So ruthless pursuit of price stability harms economic
growth and well-being. Research even questions whether targeting price sta-
bility reduces the trade-off between inflation and unemployment’ (Stiglitz,
2003; see also Akerlof et al., 1996).

3.6 Asset pricing

The standard argument in terms of asset price control is that asset price infla-
tion (the percentage yearly change in equity prices, house prices or land
prices) is out of the realm of central banks, as it reflects market forces and any
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control is widely regarded as infringing with the principles of the free market
economy, or, indeed, it is the result of ‘irrational exuberance’. Bernanke and
Gertler (2000) argue that trying to stabilize asset prices is problematic, essen-
tially because it is uncertain whether a given change in asset values results
from fundamental or non-fundamental factors or both. In this thesis, proac-
tive monetary policy would require the authorities to outperform market
participants. Inflation targeting in this view is what is important, where pol-
icy should not respond to changes in asset prices. Clews (2002) argues along
similar lines, and concludes that asset price movements ‘rarely give simple
unequivocal messages for policy on their own’ so that they are ‘unlikely to
be suitable as intermediate targets for a policy whose main aim is to control
inflation’ (p. 185). Greenspan (2002a) argues that the size of the change in
the rate of interest to prick a bubble may be substantial and harmful to the
real economy. Another argument against asset pricing would be that asset
price bubbles develop in some assets (e.g. recently housing) but not others
(e.g. share prices in the recent bubble) and using interest rates would affect
all asset prices. At the same time, however, this may show up the limitations
of the one instrument policy, that of manipulating the rate of interest, when
there are other instruments such as various reserve requirements.

Yet the experience of many countries shows that successful control of
CPI-inflation does not guarantee low asset price inflation. In the examples
mentioned in sub-section 3.1 above, inflation may have been stable over the
periods examined, but asset prices certainly were not. IT central banks are,
therefore, too narrowly focused on consumer prices, ignoring in the process
the impact of rapidly changing asset prices. When asset price inflation gets
out of control bubbles are built and while they grow they generate a lot of
euphoria. But bubbles have ultimately burst with devastating consequences
not only for the investors in the stock markets, but also for the economy
as a whole. The experience of the last 20 years shows that the adverse con-
sequences of the burst of a bubble hit not only weak economies, but also
strong economies such as the US and Japan. Monetary policy should, there-
fore, target asset prices in addition to inflation (Dupor, 2002; Cecchetti et al.,
2000). Goodhart’s (2001) suggestion, based on Alchian and Klein (1973), and
in contrast to Bernanke and Gertler (2000), that central banks should con-
sider housing prices and, to a lesser extent, stock market prices in their policy
decisions, is very pertinent. Arestis and Karakitsos (2005) argue along similar
lines but suggest that targeting wealth may be a better variable for which to
opt. A wealth target would not impede the free functioning of the financial
system as it deals with the consequences of the rise and fall of asset prices
on the economy. It is not a target for asset prices, equities or houses, which
requires the authorities to outperform market participants. A wealth target
will also help control liquidity, which is at the heart of the current crisis and
results from securitization, without interfering with the financial engineering
of banks.
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4 Assessing the Empirical Aspects of Inflation Targeting

We discuss two types of empirical evidence concerning the impact of interest
rate changes, the main policy instrument of NCM economic policy. We first
draw on evidence that is based on macroeconometric models, and utilize
previous work in which we reported a range of evidence. This is followed by
evidence that emanates from the application of single equation techniques.

4.1 Empirical evidence based on macroeconometric models

Arestis and Sawyer (2004a) attempted to gauge quantitatively the strength of
interest rate changes through reporting the results of dynamic simulations
carried out by others in the case of three macroeconometric models currently
used in official economic policy-making. These are the macroeconometric
models of the European Central Bank, the Bank of England and the USA
Federal Reserve System (Bank of England, 1999, 2000; Van Els et al., 2001;
Angeloni et al., 2002). The conclusions we draw from this exercise are along
the following lines. The effects of interest rate changes on the rate of inflation
are rather modest. A 1 percentage point change in interest rates is predicted
to lead to a cumulative fall in the price level of 0.41 per cent in one case and
0.76 per cent in the other, after five years. The rate of inflation declines by
a maximum of 0.21 percentage points. However, when interest rates have
an effect on aggregate demand this comes through from substantial changes
in the rate of investment. This means that interest rate variations can have
long-lasting effects, in that the effects on investment will lead to changes in
the size of the capital stock.

It is clear from this brief excursion of the potential impact of interest rate
changes that there is very little support of its most important tenet. Changes
in the rate of interest are not expected to have the impact assigned to them
by the theoretical propositions of the IT model. We next look at the evidence
based on the application of single equation techniques.

4.2 Empirical evidence based on single equation techniques

A number of studies have reviewed the empirical work undertaken on IT,
when single equation econometric techniques are employed. A reasonably
comprehensive review of the early empirical literature on IT (Neumann and
von Hagen, 2002) concludes that the evidence supports the contention that
IT matters. Those countries which adopted IT managed to reduce inflation
to low levels and to curb inflation and interest rate volatility. Indeed, ‘Of all
IT countries it is the United Kingdom that has performed best even though
its target rate of inflation is higher than the inflation targets of most other
countries’ (Neumann and von Hagen, 2002, p. 144). The evidence, however,
is marred by an important weakness (Neumann and von Hagen, 2002): this is
that the empirical studies reviewed fail to produce convincing evidence that IT
improves inflation performance. After all the environment of the 1990s was
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in general terms a stable economic environment, ‘a period friendly to price
stability’ (Neumann and von Hagen, 2002, p. 129). So that IT may have had
little impact over what any sensible strategy could have achieved; indeed,
non-IT countries also went through the same experience as IT countries
(Cecchetti and Ehrmann, 2000).

Ball and Sheridan (2003) measure the effects of IT on macroeconomic per-
formance in the case of 20 OECD countries, seven of which adopted IT in
the 1990s. They conclude that they are unable to find any evidence that IT
improves economic performance as measured by the behaviour of inflation,
output and interest rates. Not that better performance was not evident for
the IT countries. Clearly, inflation fell in these countries and became more
stable; and output growth stabilized during the IT period as compared with
the pre-IT period. But then the same experience was evident for countries
that did not adopt IT. Consequently, better performance must have been due
to something other than IT.

A related recent study by Bodkin and Neder (2003), examines IT in the case
of Canada for the periods 1980–1989 and 1990–1999 (the IT period). Their
results, based on graphical analysis, clearly indicate that inflation over the IT
period did fall, but at a significant cost of unemployment and output–a result
which leads the authors to the conclusion that a great deal of doubt is cast
‘on the theoretical notion of the supposed long-run neutrality of money’,
an important, if not the most important, ingredient of the theoretical IT
framework. They also, suggest that the ‘deleterious real effects (higher unem-
ployment and . . . lower growth) during the decade under study suggests that
some small amount of inflation (say in the range of 3 to 5 per cent) may well
be beneficial for a modern economy’ (p. 355).

More recently, a number of contributions have attempted to examine
empirically the IT experience around the world, using what is known as inter-
vention analysis to structural time-series models. Angeriz and Arestis (2006)
show in the case of 10 IT countries that when countries are successful in terms
of this framework they had already managed to tame inflation. Angeriz and
Arestis (2007b, 2008a) in the case of developed countries, Angeriz and Arestis
(2008b) in the case of developing countries, and Angeriz and Arestis (2007a)
in the case of ‘lite’ countries, confirm the results of Angeriz and Arestis (2006)
but they go on two steps further. The first is that they test whether the imple-
mentation of IT reduced inflation at the point of intervention; the results of
these studies provide a negative answer. The second is the extent to which
subsequent to the IT implementation, the framework succeeded in locking-in
inflation at low levels; by contrast to the previous result, this time they are
positive. But then non-IT countries were also successful in this latter regard.
The low inflation experience of the last 20 years or so is not due to IT but
something else. We speculate that it is probably globalization that has been
responsible for the low levels of inflation the world has experienced over the
recent past.
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5 Summary and Conclusions

This contribution has attempted to highlight the main characteristics of what
has come to be known as the New Consensus in Macroeconomics. This ‘new’
way of conducting macroeconomic analysis has replaced the IS–LM model,
which used to be the standard teaching tool for many years if not decades.
The acronym Consensus is very interesting for it pinpoints that a rare level of
agreement among economists of the traditional persuasion on macro issues
has been achieved. Such a consensus has not been witnessed since the late
1960s/early 1970s when the first consensus was in place, the Neoclassical
Synthesis.

NCM has been generally analysed under the assumption of a closed econ-
omy. This chapter has dealt with the open economy NCM where the role of
the exchange rate provides an additional channel of monetary policy. Not
only has this chapter attempted to clarify the main features of the NCM but
it has also focused on its main policy implications. We have also discussed
a number of issues that are associated with the empirical work undertaken
on IT.

In so doing, the chapter has raised a number of issues with both the NCM’s
theoretical foundations and its monetary policy prescriptions, which centre
on the IT framework.7 On both accounts, we find that a number of problems
and weaknesses are present, suggesting that a great deal more research is nec-
essary to tackle the issues raised in this chapter. The overall evidence on IT is
that it has gone hand-in-hand with low inflation, but there is still the ques-
tion of causation. The available evidence suggests that a central bank does
not need to pursue an IT strategy to achieve this and other objectives. Non-IT
central banks have done as well, if not better in some cases. As suggested in
the Introduction, it is important that this and the various other issues raised
in this chapter find their way into modern macroeconomics education. To
state the case bluntly, it is important that the teaching of the consensus view
be used as a vehicle for critical thinking about the economy, and not simply
an apologia for current policy practices.

Notes

1. Helpful comments by the editors are gratefully acknowledged, without implicat-
ing them in terms of any remaining errors and/or omissions.

2. The NCM framework, and its implications for monetary policy, was suggested
initially by Goodfriend and King (1997) and Clarida et al. (1999). For an extensive
theoretical treatment see Woodford (2003).

3. See Galí and Gertler (2007) for a summary of the reasons for the collapse of
Neoclassical Economics.

4. Goodfriend (2007) refers to a number of examples: notably New Zealand and
Canada were the first countries to adopt the economic policy implications of the
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NCM framework in the early 1990s. The UK and Canada followed similar ini-
tiatives shortly afterwards in 1992, with many other countries adopting similar
policies since that period (with the developing and emerging world following suit
by the end of the 1990s decade; indeed, the IMF in the case of Brazil in 1999
strongly recommended the adoption of NCM type of economic policies).

5. There is of course the role of money as a unit of account. However, in view of
real money balances being a negligible component of total wealth there are no
wealth effects of money on spending. Although monetary policy is central in
NCM, money plays no role other than being a unit of account (Galí and Gertler,
2007, pp. 28–9).

6. King (2005) also argues that ‘Far from being ineffective, a monetary policy aimed
at price stability has proved to be the key to successful management of aggregate
demand’ (p. 2).

7. We have also discussed elsewhere (for example, Arestis and Sawyer, 2004b) the
problematic nature of both NCM and IT.
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6
Complexity and Macro Pedagogy:
The Complexity Vision as
a Bridge between Graduate
and Undergraduate Macro
David Colander and Casey Rothschild

1 Introduction

The macro economy is complex; everyone knows that. Complex systems are
difficult to analyse and manage; everyone knows that too. The best approach
to teaching and describing the complex macro economy is something we
know much less well. Currently, in teaching macro to both graduate and
undergraduate students, we don’t stress just how complex the economy really
is. The argument in this chapter is that we should emphasize that complexity
to frame the macro question.1 Having done that, we can get on with what we
do, and much of the structure of both the graduate and undergraduate macro
can be taught as it currently is. But instead of seeing the approaches at the
two levels as substitutes for one another, complexity helps to frame them as
what they really are: complementary approaches to addressing a challenging
set of questions.

The standard academic approach employed today at the graduate level is
to downplay the complexity and to de-emphasize the interactions among
agents that make the macro economy so complex. Given their assumptions,
the graduate models are intellectually satisfying and internally consistent.
They may even help to shed light on certain key macro questions such
as the need for policy consistency, and the importance of expectations.
However, in teaching these models to graduate students, instructors gen-
erally don’t emphasize the complexity of the economy that the models
assume away. Similarly, they don’t explain to students why, because of
the assumptions necessary to make the models tractable, these models are
not particularly useful for addressing short run real-world macro policy
concerns. This means that students come out of graduate macro with lit-
tle understanding of how the models relate to policy in practice. As one

118
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graduate student noted: ‘Monetary and fiscal policy are not abstract enough
to be a question that would be answered in a macro course’ (Colander,
2007, p. 46.)

The standard academic approach employed today at the undergraduate
level is also to downplay the complexity, but in a quite different way.
Specifically, since short run stabilization policies are the very issues that
are important to most undergraduates, undergraduate macro pedagogy has
focused on those. It presents a set of seemingly formal models that are, at best,
a hodgepodge of rough-and-ready models that are only loosely grounded in
theory. Because the complexity of the economy isn’t emphasized, and the
enormous limitations of the models aren’t noted, undergraduate students are
led to believe they are learning a scientifically based macro theory, when in
fact, they aren’t. This means that when students move on to graduate work,
the first thing many graduate macro professors tell them is that everything
they learned in undergraduate theory is wrong.

In our view, the lack of connection between the formal graduate teaching
and the rough-and-ready teaching of macro at the undergraduate level has
been detrimental to pedagogy at both levels. We believe that a connection
can be made by bringing a vision of the macro economy as a complex system
to the fore of both graduate and undergraduate instruction. Once one does
that, both approaches can be seen as reasonable ways of dealing with that
complexity, albeit with different aims in mind.

Our argument can be viewed as an alternative to Krugman’s (2000) argu-
ment that ‘thinking about micro-foundation is a productive enterprise’ – as
is typically done at the graduate level – but that we should not allow simple
ad hoc undergraduate models to be ‘driven out of circulation’. His argument
is pragmatic: he views the graduate-level approach as better in principle but
much more complicated and not ‘demonstrably better’ descriptively or pre-
scriptively in practice. Our argument is stronger; while we agree with these
practical considerations, we go further and argue that in many cases the
microfoundations approach is demonstrably worse for describing the world
and for prescribing policy. We also question the conventional wisdom that
graduate models are even theoretically more sound. As Kirman (1989) and oth-
ers have noted, the aggregation problems identified by Sonnenschein (1972)
and Debreu (1974) undermine the structural integrity of what typically passes
for microfoundations in these models, suggesting that this approach and
ad hoc undergraduate approach have equally (un-) firm theoretical founda-
tions. Furthermore, in intrinsically complex systems like the macro economy,
it is not clear that models built from the micro-level up – however firm
their foundations – are theoretically more satisfactory than models built
around ‘high-level’ emergent macro-properties. (Employing macro models
without describing microfoundations is common in science. For example,
understanding the physics of gases can proceed quite nicely without focus-
ing on the ‘microfoundations’. While it is certainly nice to know that the
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macro-properties from gases can ‘ultimately’ be derived from the interac-
tions of the many gas molecules, it is not clear that thinking in terms of the
individual particles is theoretically any ‘better’ than using macro-properties
like pressure and temperature to model the physics and chemistry of these
gases.) In short, rather than viewing undergraduate macro models as peda-
gogically necessary but intrinsically inferior to their graduate counterparts,
our argument is that they should be viewed as an alternative, complementary
approach, which, if they are not presented as something other than what they
are, are equally justifiable (or unjustifiable) from a theoretical perspective.

2 The Graduate DSGE Model

At the graduate level, macro theory is presented to students as a dynamic
stochastic general equilibrium (DSGE) system. This framework nicely cap-
tures some of the intertemporal dimensions of individuals’ and policy-
makers’ decisions, but it has limitations. Specifically, to make the model
tractable, the framework requires making strong simplifying assumptions,
such as positing a single representative agent or an (often implicit) Walrasian
auctioneer who solves all the inter-agent coordination problems. In our view,
there is nothing wrong with presenting stylized but tractable DSGE models
to graduate students: it reflects where the profession is in our understanding
of those aspects of macro that we can tackle with a top-down modelling
approach. It also provides a common formal language for exploring this
frontier. One might reasonably even hope that by successively enriching an
abstract model that is tractable enough to permit full analytic understanding,
we will eventually gain insight into many or even most key macroeconomic
issues.2

The problem with this top-down approach is that the simplifying assump-
tions with which it buys tractability make it unsuitable for addressing
certain sets of questions – at least for now. In so far as it is precisely inter-
agent interactions and coordination problems that ultimately underlie the
macroeconomics with which most policy-makers are concerned, the DSGE
approach involves abstracting away from the essence of most actual policy
problems.3 If interactions and coordination failures drive short-run macro-
economic fluctuations, the DSGE approach is not, and will likely never be,
particularly helpful for informing the standard macro policy responses, such
as countercyclical monetary and fiscal policy, which are central to real-world
policy discussions. Graduate macro has responded to the unsuitability of
these models by either avoiding policy discussions entirely or else by focusing
on those few aspects of policy (capital taxation, aspects of social insurance)
that can be addressed in a DSGE framework. This typically means that coun-
tercyclical policies are almost never discussed; if anything, only the long-run
consequences of fiscal and monetary policies receive any attention.
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Were graduate instructors clear in their teaching of graduate students that
DSGE models are currently only useful in helping to address a small subset of
macro issues (and that the failure of the industry-standard models to address
short-run policy issues fruitfully doesn’t make those issues any less impor-
tant), we would have no problem with what is taught in graduate macro. We
can accept the argument that emphasizing DSGE models and downplaying
policy is perfectly appropriate at the graduate level – just as it can be natu-
ral to teach string theory and de-emphasize specific applications to physics
PhDs. But the students should have a sense that that is what is being done.
Currently, they too often don’t.

3 The Undergraduate IS/LM Model

While the DSGE model may be appropriate for graduate macro, it is clearly
inappropriate for undergraduates. Their eyes would glaze over long before
one reached the point where one could teach them what a Bellman equation
is – and why they should be concerned about it. It would be like teaching
Chinese to them, in Latin.

Ultimately, the typical undergraduate economics student is not going to be
a macro theorist any more than the typical introductory physics student will
end up being a string theorist (well . . . perhaps a bit more). Undergraduate
economics students want and need to cultivate a practical working knowl-
edge of policy. They need an engineering approach, not a scientific one. The
macro theory taught in undergraduate intermediate macro courses reflects
this, having evolved into a mishmash of supposed microfoundations, rough-
and-ready semi-developed policy models (such as IS–LM and AS–AD), and
equilibrium growth models that let the policy discussion move beyond a
focus on short-run stabilization.

In our view, there is nothing wrong with presenting this mishmash to
undergraduate students: it reflects where the profession is in our understand-
ing of these aspects of macro policy, crucial aspects such as how to respond
in the short run to the fluctuations and coordination failures that plague
complex systems. One cannot expect much more than a mishmash when
dealing practically with a system as complex as the macro economy. Further,
the mishmash successfully captures the models that policy-makers have in
mind when they think about policy, so it is precisely what undergraduate
courses should be teaching.

Were undergraduates first presented with a complexity frame of the macro
economy, and the undergraduate models were presented for what they are –
a mishmash of empirical regularities and reasonable conjectures, and not
as macro theory, we would have no problem with it. In fact, we believe that
undergraduate students would better understand the models, were these mod-
els explicitly presented as a set of engineering models – models developed to
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deal practically with the difficult dynamic problems that can develop in com-
plex systems, rather than as a set of scientifically grounded models that rely
on rigorous micro foundations.

4 The Complexity Frame

What allows both graduate and undergraduate models to make sense and fit
together is the complexity frame for the economy. Thus, helping students to
envision the aggregate economy’s fundamental complexity can and should
play a central role in teaching students macro theory and macro policy. The
macro economy should be framed as a complex system we will likely never
be fully able to control, predict, and analyse. Thus, the role of theory is
limited, and the role of engineering models is limited; the two approaches
complement one another.

The complexity frame allows almost all of ‘standard’ intermediate macro
to stay at the core of undergraduate macro. As well it should: as Robert
Solow (1984) and James Tobin (1980) noted, it is the shared intuition of
macro policy economists, or, in James Tobin’s words, this ‘simple appa-
ratus is [our] trained intuition . . . when we confront questions of policy
and analysis’ (Tobin, 1982). Moving to a complexity frame is not difficult;
it simply involves a pedagogical shift away from presenting the standard
undergraduate material as if it has scientific microfoundations. (Indeed, if
macro theorizing has taught us anything in the past 40 years, it is that the
intermediate undergraduate macro models are decidedly lacking in formal
microfoundations.)

Similarly, only after appreciating the incredibly difficult task of understand-
ing complex dynamic systems such as the economy can graduate students
fully appreciate why previous work has made the simplifications it has. If
students are bothered by the representative agent model, try solving for
an equilibrium in a two-person model. If students are bothered by single
model consistency assumptions, try formally solving a dynamic optimization
problem with multiple models. Shifting to the complexity frame explicitly
acknowledges these trade-offs, and, once presented with them, graduate
students can understand and admire the simplifications made by previous
researchers. They can want to acquire the technical skills to be able to further
develop the model.

This shift highlights a more practical reason to teach within the complexity
frame: within this frame, the analytic apparatus of undergraduate macro
theory – poor microfoundations and all – is entirely consistent with modern
developments in macro theory. It is consistent within this frame because
it explicitly distinguishes engineering models (models useful for policy, but
not fully grounded in theory) from scientific models (models grounded in
theory, but because of the simplifications necessary to make them tractable,
not necessarily useful for policy).
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5 An Example

An example of how the complexity frame can usefully frame the policy ques-
tions can be seen by contrasting how the Fed’s response to the 2007 sub-prime
mortgage crisis would be presented in the standard undergraduate macro
theory text, and how it would be presented in a complexity framed text. In
the standard approach, the sub-prime mortgage crisis is simply presented as
a potential cause of a recession – either as a sudden increase in the demand
for money, and corresponding decrease in the supply of loanable funds, or
as an expected sudden decrease in aggregate demand. Thus, it is not unlike
any other shift factor of aggregate demand. In the standard presentation the
Fed reacts to that crisis by expanding the money supply, shifting the interest
rate down, and thereby shifting the aggregate demand curve out.

That explanation is good as far as it goes, but it fails to illuminate the nature
of the crisis, as perceived by the Fed. To see how, consider how this expla-
nation would operate within the standard Taylor rule, which is frequently
presented in the texts as guiding Fed policy. The Taylor rule would have the
Fed setting the Fed funds rate at 2% plus inflation, (of about 3.5%) plus two
adjustment factors – one for inflation (which was higher than desired by
about 2%) and the second adjustment for potential output (while it was at
the time about the level that was desired, they were worried that it was going
to decrease). That would suggest a Fed Funds rate of about 6% to 7%. At the
beginning of the crisis the Fed Funds rate was about 4.5%, so the presump-
tion that a student would take from the texts is that it should be expected
to rise. It did not rise; instead the Fed lowered the Fed Funds rate to 2.25%.
The current textbook framework cannot provide a good story as to why. The
complexity framework can.

In the complexity framework, there is not only the linear policy adjustment
that the normal textbook model focuses on; there is also a non-linear systemic
adjustment problem that the Fed is always keeping in the back of its mind.
The fear in 2007 was of a systemic breakdown, which would undermine the
entire economy. It was not fear of edging into a recession that the Fed was
worried about; it was fear of winding up in a full depression because of a
breakdown of the entire financial system. Were that breakdown to occur the
economy would shift to an entirely different equilibrium, and the standard
model would not hold. Thus, they did everything they could to prevent the
economy from moving into that alternative equilibrium.

Our recent experiences advising undergraduate students in the Boston Fed
Challenge competition in November 2007 is illustrative: our team was the
only team in its group to suggest rate cuts. Though, in retrospect, the cuts
may well have helped keep the economy from falling into the financial crisis
it did, the team failed to advance beyond the first round, in part because
their arguments didn’t comport with the recommendations of the Taylor rule,
and were therefore considered theoretically poorly grounded. We view this as
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strongly indicative of a failure of the standard sans-complexity undergraduate
approach to account for the Fed’s actual behaviour – and hence the need to
shift towards a complexity framework. (It is worth noting that the graduate
approach – with its no-Ponzi conditions and no-trade theorems – cannot
even begin to address the crisis in the first place, and certainly not the Fed’s
response to it.)

We envision that instructors teaching within the complexity framework
would present the standard rules such as the Taylor rule as operating in stan-
dard times, but would also present to students that the Fed is always vigilant
(or should always be vigilant) for signs that the economy is moving out-
side the standard times, and shifting to a completely different equilibrium.
Illustrations of how complex systems can exhibit tipping points could be
used, complemented by historical examples of catastrophic macroeconomic
collapses.

6 A Return to Classical Economics

In many ways, our proposed ‘new’ approach to undergraduate pedagogy in
macro theory reflects a return to the Classical approach to macro. Classi-
cal macro economists (that is, the majority of macro economists before the
1940s, and, yes, this includes Keynes) saw the macro economy as far more
complicated than the average economist of subsequent vintage. They saw
it as beyond full analytic understanding, and thus did not try formally to
model it. They saw the aggregate economy as a complex system, and they
saw macro policy as an engineering, not a scientific, problem. They either
didn’t theorize about it, recognizing its complexity, or they theorized about
it using heuristic models without micro foundations, something A. C. Pigou
(1920) called realistic theorizing.

That classical approach to teaching macro faded in the 1950s, as it
was replaced with what – for want of a better term – can be called the
neoclassical/neo-Keynesian synthesis. This shift reflected a belief within the
profession that macro economists had figured out how to surmount the prob-
lems of analysing the complex macro economy and could now treat and
study the economy and offer policy advice scientifically. In this new synthe-
sis, the multiplier model and IS–LM models were presented as simplifications
of larger multi-sector aggregate macro econometric models that were taught
in graduate programmes and were used by government and business. These
models blended science and engineering, statics and dynamics, and made it
seem as if the macro economy could be captured by a set of solvable static
equations. These models were closely tied to macro econometric models,
and undergraduate macro texts of the time were simply simpler versions of
macro graduate texts. Students then, unlike now, could move almost seam-
lessly from undergraduate to graduate work, and graduates could easily teach
undergraduate courses in macro.
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Within these models, distinctions were often made between Keynesians
and Classicals; they were presented as differing in the degree of wage and
price flexibility they assumed, and in their assumptions about the elasticities
of demand for money functions. The result was a teachable set of models
that conveyed a sense of a controllable macro economy, except in special
circumstances. Going into a recession? – run a deficit and expand the money
supply. Have inflation? – run a surplus and cut the money supply. Have both
inflation and unemployment? – struggle with the Phillips curve trade-off.

There were, of course, many variations – debates about identification of
variables, and the nature of reduced form equations, for example – and for
a while the monetarist–Keynesian debate was part of standard textbooks.
But that debate was quickly subsumed into the model; monetarists were pre-
sented as believing the LM curve was inelastic and Keynesians were presented
as believing the LM curve was elastic. Dynamics, where much of the debate
actually centered, were left to sidebars. The presentation did justice to neither
side, but it captured some of the debate and was easy for students to learn.

In the 1970s, that synthesis approach came under fire, and it rapidly ceased
to be viewed as scientific or well founded. The fixed wages and prices models
were abandoned by macroeconomists as both theoretically and empirically
unjustified. Microfoundations, rational expectations, the Lucas Critique, and
real business cycle analysis all became central to graduate macro. Theoretical
debates moved from discussions of slopes of IS and LM curves to more diverse
issues as the New Classical/New Keynesian macroeconomic debate replaced
the neoclassical/neo-Keynesian debate. The evolving debate was marked by
a significant change in the nature of macroeconomic theorizing; it empha-
sized a much more technical analysis of intertemporal agent choice, and
de-emphasized the multi-market equilibrium analysis that underlay IS–LM
analysis. These debates ultimately evolved into the DSGE synthesis, which
is essentially the real business cycle model with some added institutional
rigidities. This DSGE synthesis is what is generally taught in graduate macro
today.

While graduate macro theorizing and teaching changed fundamentally
over the past decades, undergraduate macro did not; it has remained tied to
the IS–LM presentations, in part because the other was too hard to present to
undergraduate students. While IS–LM analysis remained and even expanded
(there are three IS–LM graphs in Ackley’s book – the top selling book in
the 1960s; there are more than 28 in Mankiw) the careful analysis of the
foundations of IS–LM analysis disappeared, since the IS–LM model was no
longer being related to a multi-sector general equilibrium model, but instead
was being used as a heuristic model to discuss policy. Determination of
elasticities of the curves was de-emphasized, replaced with reduced-form rela-
tionships that captured empirical regularities in the macro economy. This
has led to pedagogical debates about issues such as whether the LM curve
should be abandoned, and whether the aggregate supply/aggregate demand
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model should be presented in output/inflation space rather than output/price
space.

These debates highlight the different way in which the IS–LM and
the AS–AD models are now presented compared to how they were pre-
sented when they actually were seen as being connected to scientific the-
ory. Today, these models are presented more as rough-and-ready policy
models rather than as a carefully derived summary of a well-specified general
equilibrium model. They have, in a sense, come nearly full circle and returned
to their Classical roots. But the circle has not quite been completed: mod-
ern undergraduate macro texts have not made a full break with the past and
still carry some of the vestiges of a time when they were viewed as scientific.
Intermediate macro is consequently very difficult to teach, both for young
professors whose training emphasizes DSGE modelling, and for older profes-
sors whose training is in the multi-market equilibrium approach. It is easy to
understand how it arose, but the current approach satisfies no one.

Explicitly severing the standard undergraduate models from their scien-
tific past by viewing them as engineering approaches to a complex system –
by teaching them within the complexity frame – completes its return to its
Classical roots. This is valuable in its own right. The complexity frame is
also a unifying worldview: within it, the IS–LM undergraduate standard and
the graduate-level DSGE standard are two complementary ways of gaining
some understanding of a complex system we do not, and may never, fully
understand.

The approach taught to undergraduates is deeply practical and policy cen-
tred, as it well should be: we don’t have time to worry much about deep
theoretical foundations (or even internal consistency) when we need to
respond, post-haste, to a credit crunch. Lacking strong foundations, it is
inherently error prone, however: we might end up thinking that a model
is useful when it turns out not to apply at all. The Phillips curve and the
experience of the 1970s is a natural example here. On the other hand, the
DSGE standard is well founded, scientific, and potentially more progressive.
It involves idealizing to a world we can fully understand in the hope that
understanding this simplified world will help us better understand our own.
It can provide insight, for example, into why our engineering models didn’t
work as well as we originally expected – the Lucas Critique being a natural
example. The concern with it, of course, is that it is not yet of much more
practical use to policy-makers than string theory is for helping mousetrap
engineers.

The complexity frame does not involve an enormous change in the way
intermediate macro is presented. Indeed, macro pedagogy can be taught
in pretty much the same way as the current standard (Blanchard–Mankiw)
approach. It differs only in how those models are framed; it returns to
the earlier Classical vision that sees the macro economy as involving so
many complex interactions of heterogeneous agents that a full model of it
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is impossible to construct, at least at this point. Once that frame has been
presented to students, they can get on with learning the standard material as
engineering relationships that have developed over time as useful – but ulti-
mately heuristic – ways of dealing with the macro economy. That approach
also permits a discussion of ‘modern’ insights, such as time-inconsistency
and Ricardian equivalency problems with policy, right alongside the stan-
dard presentation. Thus, it allows us to present a modern approach to macro,
while maintaining much of the standard intermediate macro apparatus.

Even though moving to a complexity frame represents a relatively minor
pedagogical shift, the benefits of presenting undergraduate material in this
way are likely to be substantial. In addition to the intellectual benefits of
a more honest presentation of difficult material, the shift will have non-
trivial practical benefits: by reconnecting intermediate undergraduate macro
with graduate macro, it makes macro more easily teachable, both by older
professors (for whom the DSGE model is often thought of as technical gob-
bledygook) and recent grads (for whom the IS–LM model is often thought of
as simply gobbledygook).

7 Conclusion

The economy is complex, and, as such, is inherently difficult to under-
stand. The profession’s current approach to teaching undergraduate macro
economics compounds this difficulty: it presents heuristic practical models
as if they were well-founded scientific theories, even though nobody really
believes the theories any longer. Admitting up-front that we don’t ‘get’ the
economy – and using the complexity vision to explain why not – will go
a long way towards resolving this problem and improving undergraduate
macroeconomic pedagogy.

It will also go some way towards bridging the yawning divide between
graduate and undergraduate pedagogy. The vestiges of a more scientific past
in the current approach to undergraduate macro make it come across as a
substitute to modern scientific macro – a particularly poor substitute in light
of the intellectual coherence and the mathematical elegance of DSGE mod-
els. We are arguing here that they should not be viewed as substitutes at
all. Thanks to DSGE we know more than we used to about the economy.
Not much more, though, and certainly not much more about the practi-
cal responses to short-run macroeconomic fluctuations that are, and should
continue to be, the bread and butter of undergraduate macro. Teaching at
both levels should reflect our lack of understanding – groping to gain small
footholds in a complex system that is inherently difficult to understand.

The two approaches represent two distinct approaches to gaining such a
foothold: DSGE offers deeper insights into a currently limited set of ques-
tions – an approach appropriate for graduate instruction. The ‘tools’ of
undergraduate macro, IS–LM, AS–AD and so forth, deliberately spurn deep
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insight – a perfectly appropriate approach given its goal of helping to guide
policy-makers as they deal with real, practical, and pressing macroeconomic
concerns in a complex world. A pedagogical emphasis on the complex nature
of the economy highlights this complementary nature of the two approaches
and better reflects our modern, self-consciously imperfect, understanding of
the macro economy.

Notes

1. Elsewhere Colander (2006) has called this complexity frame a post-Walrasian
approach. The term used is unimportant.

2. Views on the potential long-run usefulness of the DSGE approach vary widely.
Robert Solow would see it as close to useless; Robert Lucas would see it as highly
useful. In this chapter we do not discuss such issues. Our concern here is sim-
ply pedagogical – How can one justify the current graduate approach to macro to
students?

3. These issues are discussed in more depth in Colander (2006) and Colander et al.
(2008).
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7
Teaching Macroeconomics When the
Endogeneity of Money is Taken
Seriously
Malcolm Sawyer1

1 Introduction

The purpose of this chapter is to consider the implications of treating money
as endogenously created within the banking system rather than the more tra-
ditional use of the assumption of exogenous money (that is money created
by an external agency such as the central bank) for the teaching of macroeco-
nomic analysis and how that teaching could be approached. The underlying
view on which this chapter is based is that macroeconomic analysis based
on endogenous money has to be substantially different from one based on
exogenous money, and the differences are much more fundamental than
merely shifting from an assumption that the stock of money is given to the
one that the (policy) rate of interest is given (cf. Romer, 2000). With the
endogenous money approach, in contrast with the exogenous approach,
‘money matters’ for the level of economic activity and for the evolution of
the economy over time2. Expenditure can only take place if it is backed by
purchasing power, and expenditure has to be financed through the posses-
sion of money, which can come from provision of loans by the banks. The
level and composition of expenditure clearly determines what is produced
and sold. The decisions on loans by banks influence the number of invest-
ment plans that can be financed and which can take place, and thereby the
size and character of the capital stock, and hence on the development of the
supply side of the economy. Endogenous money does however mean that
inflation cannot be viewed as a ‘monetary phenomenon’ if that is interpreted
as saying that (the growth of) money causes inflation and a full macroeco-
nomic analysis would require analysis of inflation and its interaction with the
monetary sector. In the context of a single chapter it is not possible to pro-
vide a full macroeconomic analysis based on endogenous money but, rather,
we seek to highlight the central role of endogenous money in developing a
macro-economic analysis.

This chapter seeks to address a range of macro-economic issues which arise
from treating money as endogenous (sometimes in comparison with money

131
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treated as exogenous), the implications of those issues for the teaching of
macroeconomics, and the ways in which key elements of endogenous money
can be presented to students. In the next section we indicate five key fea-
tures of endogenous money as it pertains to macroeconomic analysis as the
background for the rest of the chapter. Section 3 considers the appropriate
measures of money and of the interest rate for use in the context of endoge-
nous money. Endogenous money is created through the loan processes of the
banking system, (money destroyed when loans are repaid) and the next sec-
tion discusses the presentation of the banking system and the conditions on
which loans are provided. The central bank also has a crucial role to play in
terms of the ways in which it provides base money to the banking system, and
particularly the conditions (i.e. rate of interest) on which it does so, and this
is discussed in section 5. The way in which aggregate demand is presented is
considered in section 6, within which there is discussion of the roles of fiscal
policy and monetary policy. Section 7 argues that not only the LM curve but
also the demand for money is largely redundant and can be dropped from
macroeconomic analysis. There are some brief remarks on inflation in the
context of endogenous money in section 8. The final section provides some
concluding remarks.

2 The Nature and Role of Endogenous Money

The ways in which endogenous money is envisaged will clearly impact on
the way in which it is analysed in a macroeconomic setting. There are, in
our view, five keys features of endogenous money, which reflect conditions
in a modern industrialized economy and which are central to the workings
of such an economy. These are:

(i) Money is largely created by the banking system, and it comes into exis-
tence through the loan process and disappears with the repayment of
loans. The creation of money is then intrinsically linked with spending
since a loan has a cost: a person taking out a loan intends to use that loan
for expenditure purposes and a bank deposit is created in the process.

(ii) Endogenous money does not constitute net worth since it involves cred-
its and debts, assets and liabilities, for example a loan is an asset for the
bank and a liability for the borrower, a bank deposit is an asset for holder
but a liability for the bank.

(iii) The endogeneity of money arises at the interface between banks and
the non-bank public, and at the interface between banks and the central
bank. In terms of the provision of loans and the creation of money, there
are then two margins of endogeneity, namely banks provide loans to the
non-bank public, and the central bank provides reserves to the banks.
There is a third element of endogeneity, namely the repayment of loans
by the non-bank public and the destruction of money.3
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(iv) The stock of money in existence is essentially determined by a willingness
to hold money, generally referred to as the demand for money, which
depends on factors such as the levels of expenditure and output, the
spectrum of interest rates. As such the stock of money is akin to a residual
in the sense that it follows on from the determination of variables such
as levels of expenditure and income, and the stock of money does not
feed back to influence the economy.

(v) Monetary policy is identified with the setting of a key policy interest rate
by the central bank, and the central bank is willing to supply (through
open market operations etc.) whatever base money is required by the
banking system (at the set policy interest rate). The central bank operates
as the ‘lender of last resort’.

3 The Definition(s) of Money and Interest Rate

The view which has permeated the presentation of the exogenous money
view is that ‘The term M may represent M1, M2, or some other measure of
money. For the purpose of developing the theoretical model, which measure
of money M refers to doesn’t matter’ (Abel and Bernanke, 2005, p. 252). And
‘in modern economies, the money supply is determined by the central bank—
in the United States, the Federal Reserve System’ (Abel and Bernanke, 2005,
p. 251). The endogenous money approach would firmly reject the latter state-
ment, and that approach would also identify the key measure of money with
M1, that is the form of money which is widely used as a medium of exchange
and a means of payment. In one sense which measure of money is used does
not matter in the endogenous money approach since that approach can be
presented and understood without any reference to the size of the stock of
money (which is essentially a residual which has no causal impact on the
economy).

When consideration is being given to the creation and destruction of
money and to the role of the central bank, then the way in which money
is measured does matter, and different measures of money need to be dis-
tinguished. Three measures of money can be usefully distinguished for the
purposes of macroeconomic analysis, namely ‘base money’ M0, the form of
money provided by the central bank, narrow money or what may be termed
transactions money M1, and broad money such as M2, M3 or M4. The first
of those is clearly relevant for the operation of the central bank, though the
assumption is made that the central bank supplies M0 on request, albeit at a
price, to the banking system. The second (M1) is central to the key function
of money highlighted by the endogenous money approach that money is
the means of payment, and expenditure cannot occur unless there is prior
possession of spending power, namely money. The third (such as M2) takes
something of a back seat. Broad money (other than the component of it
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which is part of narrow money) is not directly used as a means of payment.
For the individual broad money deposit can be quickly converted into a nar-
row money deposit but that may not be the case in the aggregate. A shift from
broad money to narrow money may trigger responses from the banks as their
portfolio of liabilities changes. In what follows, when the term money is used
without further qualification, it will be akin to M1.

Money is generally said to have three functions: means of payment (or a
medium of exchange), store of wealth (or store of value) and unit of account.
Money serves as a generally accepted medium of exchange but we prefer to
talk of means of payment as this indicates the legal tender nature of money
and that it is used for payment of taxes, settlement of debts which are not
immediately related to exchange. In the endogenous money approach the
key function of money is that it is the means of payment.

In the endogenous money approach a number of interest rates need to be
distinguished: how many depends on the complexity of the analysis. The
starting point would be the policy interest rate set by the central bank (this
policy rate varies between countries and would be the Federal funds rate in the
US and the bank rate in the UK and the ‘repo’ rate in the Eurozone). The rate
of interest on loans is set by the banking system, often seen as a ‘mark-up’ over
the policy interest rate, where the ‘mark-up’ can depend on a variety of factors
including the degree of monopoly in the banking sector as well as risk and
liquidity considerations by the banks. The rate of interest on (government)
bonds would be relevant when fiscal policy is considered, and the rate of
interest on bank deposits when savings decisions are being discussed.

Thus in the presentation of the endogenous money approach there should
not be reference to ‘the’ rate of interest but rather a number of interest rates
need to be distinguished and the relationship between them discussed (e.g.
the rate of interest on loans may be a simple mark-up on the policy rate of
interest).

4 Banks’ Behaviour and Loan Creation

It is useful to start from a highly simplified version of the balance sheet of
a bank in order to consider the conditions under which loans are provided
and it also helps to underpin some of the key features of endogenous money
discussed in section 2. Such a simplified balance sheet is given in Figure 7.1.

This balance sheet is simplified in two particular respects. First, the assets of
the bank only include loans and reserves and the bank’s ownership of other

Assets Liabilities
Loans Deposits
Reserves

Figure 7.1 Simplified balance sheet of a bank
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financial assets such as government bonds and their ownership of buildings,
land etc., is ignored. Second, the two sides of the balance sheet are assumed
to be equal, and hence the net worth of the bank is taken to be zero.

The bank deposits, which appear in the balance sheet of banks, are part of
the stock of money and form a means of payment, and the transfer of those
deposits between economic agents is the major way by which payments are
made. When loans increase then there must be some corresponding changes
in reserves and in deposits. But conversely an increase in deposits (and that
is in the amount of money) would go along with some corresponding changes
in loans and reserves. Since Figure 7.1 represents a balance sheet, the expan-
sion on one side must be accompanied by an expansion on the other side.
For endogenous money, the expansion of the balance sheet generally comes
from an expansion of loans. Further, the central bank is willing to provide
base money to the banks (to form part of reserves) at a price, which they set.

Since for individuals and firms wanting to take out loans there are costs
involved (notably the rate of interest to be paid on the loan), there is pre-
sumed to be some purpose in taking out the loan, generally to acquire
the finance to undertake expenditure. Thus the financing of expenditure
is closely linked with the creation of loans. The immediate effect of expan-
sion of the loans outstanding is to generate an increase in bank deposits, and
thereby in the stock of money. At the immediate stage that a loan is taken
out and spent, it creates a deposit in the bank account of the person to whom
payment is made. In turn it can be expected that the person receiving the
deposit (created by the loan) will spend it and pass it on to someone else. The
newly created deposit thereby circulates through the economy as it is spent
and received.

When a person receives the bank deposit, they have a number of options
on what to do with the bank deposit. They can spend it on goods and services,
and then it is passed on to someone else. They can seek to acquire a financial
asset, and again the bank deposit is passed on to someone else, in this case
as payment for a financial asset. A further option for someone who has an
outstanding loan is to pay off part of the loan. In the case of someone with
an overdraft this would in effect operate automatically – as the deposit is
received it serves to reduce the amount of the overdraft. In other words,
loans can be created and can be paid off and extinguished: bank deposits are
created, and then destroyed. The bank deposits created by the initial loan
remain in existence so long as people are willing to hold them and to spend
them. Once the bank deposit reaches someone who uses it to pay off a loan
then the bank deposit disappears.

The banks will meet the demand for loans, provided that they think it will
be profitable to do so. The profitability for banks of loans will depend on
the interest rate, which is charged for loans and the risk of default on the
loans. The rate of interest on loans is closely related to the rate of interest
charged by the central bank, with the loan interest rate a mark-up over the
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central bank interest rate. The rate of interest charged by the central bank is
the rate of interest which banks would have to pay the central bank if the
banks sought to borrow reserves from the central bank.

The derivation of a supply of loans function in any rigorous way appears
to be not possible. Individual banks are treated as price-makers, and the diffi-
culties of deriving a supply curve for a price-maker is well known. The supply
function for loans is further complicated in that the providers of loans differ-
entiate between customers, based on their creditworthiness, in terms of the
rate of interest charged and the amount which they are willing to provide.

However, what may be described as a supply relationship between the
amount of loans and the rate of interest on loans can be readily derived,
and will be horizontal in the short run, where the short run can be given a
precise meaning. The nature of the quantity–price relationship for loans is
not unique to loans but rather is a feature of services produced to order and of
goods which can be supplied from stock. The producer sets the price at which
they will trade: the price is set according to the objectives of the firm and its
perception of the expected demand and cost condition, which it faces. On
any particular day the actual demand which presents itself to the producer
will in general deviate, positively or negatively, from the expected level. But
the producer is not in a position to know what the actual demand is until the
day is over but then it is too late to make any adjustment to the price. Thus
having set the price, the producer will meet the demand, and this will give
the appearance of a horizontal quantity–price relationship. The producer
would not adjust the price until their perception of the expected demand
changed or their cost conditions changed significantly: for example, a run
of daily demand above the expected level could lead to a revision of the
expected level of demand. The short-run is then clearly the period of time
over which perceptions of expected demand and of cost conditions remain
unchanged. In the case of loans, the cost conditions for banks will include
the price at which they can secure funds and this will be closely related to
the policy interest rate of the central bank. Thus it could be expected that
while the policy rate remains unchanged the supply of loans relationship
remains unchanged and horizontal (with respect to the interest rate on loans)
but that the rate of interest on loans will change when the policy interest rate
changes.

The consideration of the relationship between the rate of interest on loans
and the volume of loans outside of the short run as defined above is complex
and requires the precise specification of the nature of the period being consid-
ered. For example, a relationship could be mapped out for a substantial period
of time based on a series of short-run periods which differed in terms of the
central bank policy interest along with a given specification of central bank
behaviour. Another example would be that a relationship could be mapped
out based on a given central bank interest rate and shifting demand for loans
(as perceived by the banks).



 

9780230_202030_09_cha07.tex 30/5/2009 12: 44 Page 137

Malcolm Sawyer 137

5 Central Bank: Its Role and Interest Rate Setting

The central bank acts as the ‘lender of last resort’: i.e. the central bank will
provide reserves to the bank system (at a price) and subject to banks being
able to provide collateral for the loans from the central bank. The central
bank stands ready to supply base money as and when required. Thus, it
is argued, banks can expand their balance sheets, provided that the public
wish to take out loans (at the price charged by the banks) and the public
are prepared to hold the deposits which are generated. When this expansion
requires that more reserves may be required by the banking system, these
will be augmented by the central bank.

The analysis of endogenous money can proceed on the basis of treating the
policy interest rate as given and work through the consequences of the cho-
sen policy rate. This can be seen as analogous with the treatment of the stock
of money as given in the exogenous money IS–LM approach. In macroeco-
nomic analysis at the text book level this has been the usual approach with
regard to government policies, e.g. treat government expenditure as a given
and analyse the consequences of a particular level (or change in) government
expenditure. However, in the context of endogenous money, there has been
much discussion on how the policy interest rate is set and to which macroe-
conomic variables it responds. The use of Taylor’s rule (named after Taylor,
1993):

ip = r∗ + π + α1(π − πT ) + α2(y − y∗) (7.1)

where ip is the policy interest rate in nominal terms, r∗ the ‘equilibrium’ real
policy interest rate (which is taken to be the nominal interest rate minus
expected inflation), π the rate of inflation, πT the target rate of inflation,
y output and y∗ some ‘equilibrium’ level of output, α1, α2 the adjustment
parameters (taken as positive and often given values of 0.5), is the prime
example of this.

But Taylor’s rule is more than just a possible closure based on the way
in which the central bank operates. It serves as an adjustment process by
which aggregate demand adjusts to supply, and specifically the economy is
guided towards y∗. When the real rate (ip − π) is equal to r∗, then π = πT

and y = y∗ are required. A positive output gap (and a presumed inflationary
situation) would lead to the interest rate being raised, which is presumed to
lower demand, thereby reducing the output gap. It also assumes the existence
of an ‘equilibrium’ interest rate r∗ which equates demand and supply, or
alternatively expressed the interest rate equates investment and savings at y∗.

The alternative, and in my view preferable way, is to consider the effects of
different levels of the policy interest rate, and the effects which they would
have on demand, as indicated in the next section. This permits discussion
of alternative objectives for and influences on monetary policy, e.g. whether
exchange rate or asset price considerations play a role.
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6 Aggregate Demand and Interest Rates

In the analysis of the level of aggregate demand in the short run the policy
rate of interest is taken as given, which would also mean that the rate of
interest on loans is given. In that context, the level of aggregate demand is
approached through the IS curve. It has been implicit in previous discussion
and will be explicit in the next section that the LM curve has no role to play
in short-run macroeconomic analysis.

In the context of an open economy, the equality between leakages and
injections provides an equation such as:

I(rl, E) + G + X(Y , Yw, e) = S(Y) + T + M(Y , Yw, e) (7.2)

where S is savings, I private investment, G government expenditure and T
taxation, X exports and M imports, e the real exchange rate and E the state
of expectations and confidence. The relevant rate of interest here would be
the rate on loans, and it is the real rate of interest that is used, and implicitly
the rate of inflation and inflationary expectations are assumed to have no
effects on real variables.

The equality between leakages and injections also means that the with-
drawals from the circular flow of income fund the injections into the circular
flow. This is an equilibrium condition. An increase in one component of
injections (say investment) would increase the level of expenditure and out-
put, and the level of output would increase up to the stage where the equality
between leakages and injections is restored. This is the familiar Keynesian
multiplier story. However, whilst in equilibrium leakages fund injections, in
the exogenous money analysis it is not possible to explain how an intended
increase in injections is financed. In a monetary economy, expenditure can
only occur if backed by purchasing power, i.e. money. With endogenous
money the financing of injections is readily resolved. Banks provide loans
which enable the injections to be financed. But banks also possess the power
to cut off an expansion if loans are not forthcoming. A fuller treatment
would consider the ways in which willingness of banks to provide loans and
credit rationing could constrain the level of demand (notably investment
expenditure).

The IS curve would then be of the form:

Y = F(rl, E, G, T , e, Yw) (7.3)

From such a formulation, as may be expected, many comparative static
exercises can be undertaken. Specifically the effects of fiscal policy and of
monetary policy can be examined and, indeed, compared. This could be
extended also to consider changes in credit conditions, for example an
increase in the mark-up applied by banks in the setting of the rate of interest
on loans.
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The IS relationship (or equivalent) can be derived in a number of ways.
The traditional Keynesian approach can be followed. An alternative would
be the forward-looking optimization approach, which lies behind the ‘new
consensus in macroeconomics’ approach.

The level of output given by equation (7.3) would clearly be the demand-
determined level of output. The effects of a range of variables, including fiscal
policy and monetary policy, on the level of output can be examined from
equation (7.3). How would the level of output (and employment) which is
indicated by equation (7.3) compare with any notion of a supply-side equi-
librium such as the ‘natural rate of unemployment’, zero output gap? As
it stands there is no reason why the level of output from (7.3) would cor-
respond with a supply-side equilibrium. Further, in the endogenous money
approach there is no market mechanism which would draw the two together.
In the exogenous money approach appeal to real balance effect has been the
route but since a feature of endogenous money is its zero net worth property
there is not a corresponding real balance effect. Within the New Consen-
sus in macroeconomics approach, the postulated adjustment process is in
effect monetary policy taking the form of Taylor’s rule (equation 1 above).
By assumption when the real rate of interest is equal to r∗ then the output
gap would be zero (which is assumed to be consistent with constant infla-
tion). An alternative adjustment process would come from fiscal policy. The
significant point here is the lack of an automatic market-based mechanism
to reconcile the demand side and the supply side.

7 The Demand for Money and the LM Curve:
Relics of the Past

The LM arm of the IS–LM approach would be derived from the equality
between the demand for money and the supply of money. The LM approach
could be seen as firmly based on two postulates. First, the supply of money
can be taken as a given as a constant set by the central bank, though some
have postulated a supply of money as a function of ‘the’ rate of interest and
then remarked that such an assumption makes no essential difference4. The
level of the supply of money would be viewed as the key indicator of mon-
etary policy. Second, the demand for money is viewed as a stable function
of a small range of variables, with specific focus on the level of nominal
income and a rate of interest. There has been much ink spilt over whether
the demand for money is indeed a stable function. The issue of the stability
of the demand for money is not central to our argument here, but rather
whether it is even necessary to discuss the demand for money.

The traditional demand for money has two components – the transac-
tions demand, and the portfolio (or speculative) demand (the precautionary
demand may be noted but then largely absorbed into the transactions
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demand). The transactions demand is linked with income and expenditure.
As an aside we may mention the terminology here – when money is held in
connection with transactions, the reason for holding money is one of con-
venience and the intention is to get rid (spend) the money. Money is held in
order to get rid of it, and the holding of money does not generate any ‘utility’.

Godley (1999, pp. 397–8) argues that ‘even the term “demand” for money
strains language, for it badly described a situation where people aim to keep
their holdings within some normal range but where the sums they end up
with are determined in large part by impulse purchases, windfalls and other
unexpected events’. An individual holds money and may do so willingly but
the holding of money is designed to be temporary. The money is held in order
to dispose of it. It cannot be inferred from the observation that an individual
holds money that he or she has a demand for that money, in the usual sense
of the term ‘demand’. The receipt of money may have been unanticipated,
and the holding is temporary until the individual has time and opportunity
to use the money.

The transactions demand for money arises from money’s role as a means of
payment. But it is not a demand in the traditional sense as money is held tem-
porarily as an intermediate step between receipt as income and disbursement
as expenditure. It should be referred to as average transactions holdings. As
such the level of the stock of money held is not of any great significance.

The demand for money can be seen as essentially a residual in the sense that
a range of factors (such as income) influence the stock demand for money.
Further, the stock of money is seen as determined (over the long haul) by
the demand for money. But neither the demand for money nor the stock
of money feed back to influence any other variables in the economy (see
Arestis and Sawyer, 2003). The contrast with exogenous money is stark: the
well-known helicopter story told by Friedman (1969) portrayed the exoge-
nous injection of money (dropped from the helicopter) as initially leaving
those picking up the dollar bills as better off, leading them to increase spend-
ing, bidding up output and prices etc. In the endogenous money approach,
money does not constitute net worth and the notion of ‘excess money’
is denied. This suggests that considering the demand for money within
macroeconomics teaching is not needed, as it does not contribute to any
understanding of the macroeconomic process. In so far as the stock of money
has some informational content, this should be interpreted in terms of credit
creation and loans.

The portfolio demand for money generally presents money and bonds as
the alternative ways of holding (financial) wealth and hence it is the rate of
interest on bonds (and also prospective capital gains and losses) along with a
presumed zero (or constant) interest rate on money which enter the demand
for money. The portfolio demand for money is a demand for broad interest
bearing money, and as such does not need to be considered in short-run
macroeconomic analysis.
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Re-writing equation (7.2) above as:

S(Y) − I(rl, E) + T − G + X(Y , Yw, e) − M(Y , Yw, e) = 0 (7.4)

serves as a reminder that the net financial flows from each sector (private,
government, foreign) sum to zero. One sector’s inflow is another sector’s
outflow. Further, the outflow from a sector represents a rise in the liabilities
of that sector and the inflow into a sector a rise in the assets of that sector.
The financial assets, which a sector acquires, can take a variety of forms, e.g.
cash, bank deposits, bonds, equity, and the liabilities similarly. The financial
assets which economic agents in a sector own will reflect their willingness to
acquire and to hold those assets, which may be described as their demand
for those assets. This points in the direction of complementing the short-
term macroeconomic analysis with a consistent stock-flow approach along
the lines developed by Godley and Lavoie (2007).

8 Inflation

One of the key propositions arising from endogenous money is that ‘infla-
tion is not too much money chasing too few goods’, and the proposition
often ascribed to Friedman that inflation is always and everywhere a mone-
tary phenomenon only holds in the sense that rising prices generate a rising
stock of money. The traditional causation running from exogenous money
to inflation is rejected by the endogenous money perspective, and it is more
a matter that inflation involves changes in the stock of money, though it is
not clear cut whether inflation precedes changes in money in time or vice
versa. The treatment of inflation requires some discussion as to how infla-
tion brings about a rising stock of money. This can be illustrated in a number
of ways. The one which I tend to use relates to a situation where costs are
rising. Firms have to spend out more to acquire the inputs required for pro-
duction. In order to do so, the firms have to acquire the finance to pay for the
inputs, and may do so by making greater use of their overdraft facilities (and
by arranging further loans from the banks). Loans are thereby increased, and
the stock of money rises. From the individual firm’s perspective, with rising
costs they aim to charge higher prices, resulting in (they hope) higher money
profits (and perhaps retaining the same mark-up of price over average costs).
The higher revenues will enable them to pay off some of the loans, and in
effect provides ex post funding for the higher input costs. This may suggest
that the stock of money begins rising as loans are taken out to finance higher
expenditure on costs, and may well precede in time the rise in prices.

Endogenous money is compatible with a variety of theories of inflation –
it could be said with any theory of inflation other than ‘money causes infla-
tion’. The New Consensus in macroeconomics tends to use a Phillips curve
approach to inflation, whereas Post Keynesian writers are more likely to use a
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conflict approach (for further discussion see Arestis and Sawyer, 2006, 2007).
The key feature of the endogenous money approach is that inflation is not
a monetary phenomenon in the sense of money causing inflation, though
the stock of money would be expected to grow alongside price inflation. The
creation of money in the endogenous money approach provides a clear guide
to how the stock of money and prices can move together.

9 Concluding Remarks

The teaching of macroeconomics when money is treated as endogenous
rather than exogenous requires attention to be paid to the process by which
loans are provided by banks and the mechanisms by which money is created
and destroyed. Since loans are costly they are taken out for the purpose of
spending them which leads into a close linkage between the banking sector
and expenditure. The conditions which banks set for loans to be provided
determines what expenditure can take place (and which not). Endogenous
money overcomes the puzzle which is present with exogenous money as to
how a move from one equilibrium to another can be financed. The analysis
of aggregate demand can be based on the familiar IS curve, which enables
the effects of fiscal and monetary policy to be analysed and compared. The
policy instrument of the central bank is identified with the policy interest
rate (though policies such as reserve ratio requirements would be compat-
ible with the endogenous money approach). The endogeneity of money
comes from the provision of loans by the banking system, which thereby
creates bank deposits that are part of money, and also from the actions of the
central bank, which provides base money in response to the requirements of
the banking system.

Endogenous money is compatible with a range of inflationary mechanisms
(e.g. demand-pull, cost-push) since money would be created through the
banking system as part of the inflationary process, which enables the infla-
tion to proceed. Attention needs to be paid to the relationship between the
demand side and the supply side in that within the endogenous money con-
text there is an absence of market mechanisms, which ensure compatibility
between the level of demand and a supply-side equilibrium.

Notes

1. I am grateful to Giuseppe Fontana and Mark Setterfield for their comments and
guidance on an earlier draft, and to Philip Arestis and Peter Howells for extensive
discussions on the subject matter of this chapter.

2. The New Consensus in macroeconomics which treats money as endogenous
excludes the impact of money and credit on the evolution of the economy. This is
in contrast with the post Keynesian approach which would. For some discussion
on the differences of the two approaches where monetary policy is concerned see
Arestis and Sawyer (2007).
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3. ‘The endogeneity [of money] can be seen at three levels. First, there is endogeneity
at the junction between the firm and the private bank. When firms worthy of credit
ask for a loan, banks create one . . . Secondly, there is endogeneity at the junction
between the household and the bank. When households take a portfolio decision
with respect to their wealth, the money which they desire to keep has already been
created when banks make loans. Their residual demand for money is necessarily
accommodated by the commercial banks . . . Thirdly, there is endogeneity at the
juncture between the commercial bank and the central bank. The latter must pro-
vide the high-powered money that the former requires’ (Lavoie, 1992, p. 170). For
extensive exploration of the implications of this endogeneity see Lavoie (2003).

4. An example is provided in the following: ‘In summary, the potential size of the
money supply depends in the final analysis on the volume of bank reserves. Since
the volume of these reserves is almost entirely dependent on US Federal-Reserve-
Treasury action, the money supply is often treated as a “policy variable,” i.e. fixed
unless changed by central direction. As we have seen, the ratio between the actual
and the potential money supply may fluctuate under the impact of changing inter-
est rates and varying degrees of uncertainty. Consequently, to treat the supply of
money as a policy variable is not entirely satisfactory’ (p. 115). ‘Let us consider
the possibility that rising interest rates cause banks to activate excess reserves and
thereby increase the money supply’ (p.137). Then from a model in which demand
for money does not depend on rate of interest, they conclude ‘our present assump-
tion produces an LM curve that takes on a shape similar to that attained when we
assumed the existence of a speculative demand on the part of the public.’ (Dernburg
and McDougall, 1963, p. 139).
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8
A Simple (and Teachable)
Macroeconomic Model with
Endogenous Money
Giuseppe Fontana and Mark Setterfield

1 Introduction

According to Romer (2000), the IS–LM framework has outlived its useful-
ness as the basic model for teaching undergraduate students about short-run
macroeconomic fluctuations. This is because central banks no longer use
monetary aggregates as the instrument of monetary policy (as per the assump-
tions of the IS–LM model), but instead conduct policy by manipulating
interest rates (see also Blinder 1997; Taylor 1997; Walsh 2002). Romer’s solu-
tion to this problem involves replacing the LM curve with an MP (monetary
policy) curve that describes how central banks manipulate interest rates
in response to macroeconomic outcomes such as variations in inflation
and/or the level of real economic activity. The result is what has come to
be known as the ‘New Consensus’ model, in which the central bank varies
the interest rate in order to anchor the rate of inflation at its chosen tar-
get value, while real activity is governed by a natural rate of unemployment
or NAIRU.1 Simple and teachable variants of this model have already been
developed by, for example, Taylor (2000), Carlin and Soskice (2005), and
Jones (2008).

Building on the work of Fontana (2006), the ambition of this chapter is to
present a simple and teachable macroeconomic model that transcends both
the IS–LM and New Consensus frameworks. We agree with Romer (2000)
and others that a simple appeal to realism reveals obvious flaws with the
continued use of the IS–LM framework, and that this demands that we
reform the teaching of undergraduate macroeconomics. Experience teaches
us that the central bank is the modern institution setting the price, rather
than the quantity, of liquidity in the economy. The Fed in the US, the ECB
in Europe, and the Bank of England in the UK, to mention just some of
the world’s major central banks, meet monthly in order to set the short-run
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interest rate used by commercial banks and other financial institutions for
determining all other interest rates in the economy. Without doubt, the
learning process of students can be enhanced by references to this real-world
experience.

However, there is a crude empiricist bent to the New Consensus approach,
according to which central banks manipulate interest rates (rather than mon-
etary aggregates) because ‘that’s what central banks do’, and the quantity of
money in circulation (if it is mentioned at all) is treated as a residual by-
product of central bank behaviour. We seek to replace this crude empiricism
with a sounder analysis of the money supply process that leads students
towards explicit consideration of the role of commercial banks, firms and
consumers, together with the role played by the central bank, in an endogen-
ous money system. An important pedagogical advantage of this approach is
that it enhances students’ appreciation of how economists base their argu-
ments and policy conclusions on sound economic models, rather than casual
observation.

Our model also differs from the New Consensus in two other important
(and related) respects. First, it draws attention to the potential importance of
the monetary processes described above for outcomes in both the goods and
labour markets, even in the long run. In this way, it replaces the Classical
hierarchy of the New Consensus – in which labour market outcomes (sum-
marized by the NAIRU) dictate equilibrium output in the goods market, and
money plays a strictly secondary role that involves no lasting impact on real
variables – with a Keynesian hierarchy, according to which monetary and
financial processes impinge upon aggregate demand formation and hence
the determination of equilibrium output in the goods market, which in turn
dictates events in the labour market. Second, it is capable of producing both
Classical and Keynesian dynamics in the goods and labour markets that give
rise to supply-constrained and demand-constrained equilibria, respectively. It
therefore constitutes a more general model of economic activity than the New
Consensus model, which describes only Classical dynamics in the goods and
labour markets, together with the associated supply-constrained equilibria in
each market.

The remainder of the chapter is organized as follows. In section 2, we
describe the workings of the monetary sector (including the conduct of mon-
etary policy by the central bank) in a manner consistent with the workings of
an endogenous money supply process. Section 3 demonstrates the derivation
of a conventional aggregate demand curve (in price–output space), and sec-
tion 4 completes the model by describing pricing, production and the labour
market. In section 5, the complete model is summarized and its workings
are demonstrated using comparative static exercises. Finally, section 6 con-
cludes, contrasting the model developed in this chapter with both the IS–LM
and New Consensus frameworks, and drawing particular attention to some
of the most pedagogically appealing features of the model.
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2 Endogenous Money and the Conduct of
Macroeconomic Policy

As intimated earlier, the IS–LM framework describes a world in which the
quantity of money in circulation is exogenously manipulated by the central
bank through its open market operations. But as noted by Romer (2000) and
others, this does not describe central bank behaviour as we actually observe
it. Central banks are concerned with the manipulation of interest rates rather
than monetary aggregates in the conduct of their monetary policies.

In this section, we account for this behaviour by developing a simple model
of endogenous money, in which any creditworthy demand for loans from the
non-bank private sector elicits a supply response from commercial banks that
results in an endogenous variation of the money supply – a process that is
accommodated by the central bank albeit at a price (the overnight interest
rate) of its own making.2

Firms and consumers (the non-bank private sector) demand bank loans
in order to finance the purchase of inputs for the production process or of
durable goods, respectively. Commercial banks, meanwhile, are institutions
in the business of making loans. Commercial banks, therefore, fully accom-
modate all demands for loans made by creditworthy borrowers. The interest
rate charged on these loans – the bank loans rate, rL – is set by commercial
banks as a mark-up (m) over the real short-run interest rate (i) set by the
central bank.3 Formally:

rL = (1 + m)i (8.1)

The behaviour of commercial banks in the bank loans market can thus be
summarized by saying that commercial banks are price-makers and quantity-
takers. Meanwhile, as the loans taken out by households and firms are spent,
they accrue as receipts elsewhere in the non-bank private sector, and these
receipts are, in turn, deposited into accounts at commercial banks. In this
way, loans create deposits. Of course, these deposits are liabilities of the com-
mercial banks. The liquidity of these deposits is thus a concern for commercial
banks. In order to meet any expected demand from the non-bank private sec-
tor for cash withdrawals, commercial banks will therefore demand monetary
reserves from the central bank in proportion to their deposits. At this point,
it is important to note that one of the major functions of the central bank is
to safeguard the economic system from financial crises. Thus, as the ultimate
supplier of liquidity, the central bank will fully accommodate commercial
banks’ demands for monetary reserves, albeit at a price of its own making.
This price is the real short-run (overnight) interest rate. Note, then, that not
only is the quantity of credit endogenously determined by the demand for
loans, but so, too, is the quantity of monetary reserves or high powered
money endogenously determined, by the derived demand for liquidity of
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Figure 8.1 The endogenous money supply process

commercial banks. The central bank may be the sole legal issuer of high
powered or base money, but is has no effective control over even this nar-
row component of the total money supply, which is instead endogenously
determined by the processes governing the demand for and supply of credit
in the private sector.

Having thus accommodated the liquidity needs of commercial banks, the
behaviour of the central bank completes our description of the endogenous
money supply process. The four-panel diagram in Figure 8.1 illustrates the
sequence of events that characterizes this process.4 The diagram should be
read clockwise starting from the upper right panel.

The upper right panel shows the credit market, where firms and consumers
on one hand and commercial banks on the other express the demand for
and supply of bank loans, respectively. The supply curve of bank loans is
represented by a perfectly elastic schedule at a bank loans rate (rL1) that is
determined as a fixed mark-up (m) over the specific short-term real interest
rate (i1) that has been set by the central bank. The demand for bank credit
(i.e., loans), CD, is a decreasing function of the bank loans rate and, together
with the supply of bank credit (CS), determines (at equilibrium point A) the
total volume of credit created (C1).

The two lower panels of Figure 8.1 describe two of the main insights of
endogenous money theory, namely, that: (a) bank loans create bank deposits
(as captured by the Loans–Deposits or LD schedule); and (b) bank deposits
give rise to the demand for monetary reserves (as captured by the Deposits–
Reserves or DR schedule). The credit market equilibrium at point A thus
determines, via the LD schedule, the supply of new bank deposits (BD1) in
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the lower right panel and hence (via the DR schedule in the lower left panel)
commercial banks’ demand for reserves (R1). Note that the LD schedule rep-
resents the balance sheet constraint of commercial banks and, for the sake
of making the graphical exposition feasible, it is drawn on the assumption
that banks hold their liabilities (such as time or demand deposits) in fixed
proportions.

Finally, the upper left panel of Figure 8.1 describes the workings of
the market for monetary reserves. The supply of reserves is represented
by the horizontal line RS, which shows how the central bank accommo-
dates the demand for monetary reserves by commercial banks at its quoted
short-term real interest rate, i1. Ultimately, the market for monetary reserves
clears when the supply of monetary reserves adjusts to equate the demand
for reserves (R1) that was generated by the new supply of bank deposits (BD1)
in the lower left panel of Figure 8.1. Monetary reserve market clearing is
illustrated at equilibrium point B in the upper left panel of Figure 8.1.

3 Deriving the Aggregate Demand Curve

Having described the endogenous money supply process, we now extend our
analysis by showing how this process is related to the shape of the aggregate
demand (AD) schedule, which is conventionally drawn in price (P) – output
(Y) space. In order to accomplish this, we begin by writing:

AD = ND + cD

and

D = f (rL), f ′ < 0

where ND denotes components of aggregate demand that are not debt-
financed by loans from commercial banks (such as consumption expend-
itures funded from current income, or government spending), D denotes
planned or desired debt-financed spending by households and firms, and c is
the proportion of households and business loan applications that are deemed
creditworthy by banks. Note, then, that cD captures the actual (rather than
planned or desired) debt-financed spending by the non-bank private sector,
and also that:

CD ≡ cD

In other words, the demand for bank loans schedule (CD) in the upper right
panel of Figure 8.1 is identical to the actual debt-financed spending (cD)
by households and firms. This of course makes sense since, as was assumed
earlier, households and firms are motivated to borrow from banks by their



 

9780230_202030_10_cha08.tex 1/6/2009 11: 53 Page 149

Giuseppe Fontana and Mark Setterfield 149

desire to spend on goods and services. Finally, note that it follows from the
equations for AD and D introduced above that:

AD = ND + cf (rL) (8.2)

Equation (8.2) is consistent with the notion that an increase in the bank
loans rate (rL), by raising the cost of borrowing for households and firms
and thus reducing their willingness and/or ability to borrow, will reduce the
total expenditures that households and firms undertake, and thus reduce the
aggregate demand for goods and services.

Our analysis also requires one further equation, linking the value of the
short-run interest rate to conditions in the goods market. Hence we write:

i = g(P), g ′ > 0 (8.3)

Equation (8.3) is a monetary policy rule describing the operation of the
central bank’s monetary policy (which, in keeping with the theory of
endogenous money developed in the previous section, involves manipula-
tion of the short-run interest rate). In general, monetary policy rules describe
the response of real short-run interest rates to changes in the state of the
economy.5 Of course, there are, in principle, many types of monetary pol-
icy rules. The central bank could target a single economic variable (such
as inflation), or a combination of variables (such as output, employment
and inflation). In many contemporary industrialized economies, central
banks have been assigned the specific task of meeting an inflation object-
ive, and doing so through changes in the real short-run interest rate. In view
of this, equation (8.3) has been formulated to represent the simplest type
of monetary policy rule consistent with the practice of ‘inflation targeting’
described above, in which the real short-run interest rate changes in response
to variations in the price level.6

In the IS–LM model, an increase in the general price level, P, will automat-
ically reduce the aggregate quantity demanded via the real balance or Pigou
effect. Given an exogenously determined stock of money M , an increase in
P will reduce the real purchasing power of M (the value of ‘real balances’,
(M/P)), and hence the aggregate quantity demanded.7 But in the endogen-
ous money environment discussed in the previous section, the Pigou effect is
weakened and may disappear altogether. Hence, if an increase in P results in
an equal proportional increase in the demand for loans by households and
firms, and if this is accommodated by an equivalent increase in the supply
of loans by commercial banks, then M will automatically increase with P
leaving real balances (M/P) unchanged. In this scenario, thanks to the endo-
geneity of the money supply, there is no Pigou effect, so that an increase in
prices leaves the aggregate quantity demanded unchanged.
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It may therefore appear that, since there is no real balance or Pigou effect,
the AD curve is vertical in price–output space. However, this need not be
so. Indeed, equations (8.1)–(8.3) above have been deliberately contrived to
show how a conventional, ‘downward sloping’ AD curve can arise in an
endogenous money environment.8 The important thing to remember is that,
as derived from equations (8.1)–(8.3), the shape of the AD curve is a policy
construct, depending critically on the operation of the monetary policy rule
described in equation (8.3). In other words, the AD curve describes how the
central bank sets, via changes in the short-run interest rate (i), the level of
output (Y) for any general price level (P) in the economy.

To begin with, assume that the general price level (P) increases. According
to the monetary policy rule in equation (8.3), this will trigger an increase in
the short-run interest rate (i) set by the central bank. Bearing in mind that the
bank loans rate (rL) is set, by commercial banks, as a constant mark-up (m)
over the short-run interest rate, an increase in i will result in an increase in
rL, as in equation (8.1). This means that the cost of borrowing is now higher
for both households and firms in the non-bank private sector – with adverse
consequences for aggregate demand. First, the cost of borrowing to finance
investment is now higher so that ceteris paribus, for a given expected rate of
return, the demand for investment goods will now be lower. A similar story
can be told about the demand for consumption goods. An increase in the
short-run interest rate and hence in the bank loans rate means that it is more
expensive to borrow money from commercial banks in order to buy durable
goods like homes and new cars. This will decrease the willingness and/or
ability of households to borrow so that, ceteris paribus, consumption expen-
ditures will decline. Since both consumption and investment are components
of aggregate demand, the upshot of these developments is that an increase in
rL will be associated with a reduction in the aggregate quantity demanded –
as per the inverse relationship between AD and rL in equation (8.2).

In summary, by combining the relationships in equations (8.1)–(8.3), a
downward sloping aggregate demand curve is easily derived. An increase in
the price level triggers an increase in the short-run interest rate by the cen-
tral bank, which is passed on by commercial banks in the form of a higher
bank loans rate. This negatively affects the demand for investment and con-
sumption goods, and hence the aggregate quantity demanded. In short – and
thanks to the operation of the monetary policy rule in (8.3) – an increase in
the price level (P) gives rise to a reduction in the aggregate quantity demanded
(Y). The resulting negatively sloped aggregate demand schedule is illustrated
in Figure 8.2 below, together with the structural relations from which it is
derived (equations (8.1)–(8.3)). Figure 8.2 shows how an increase in prices
from P1 to P2 will raise the short-run interest rate set by the central bank
(from i1 to i2 – see the upper left panel) and hence the bank loans rate (from
rL1 to rL2 – see the lower left panel). The lower right panel of Figure 8.2 then
shows that this will reduce the aggregate quantity demanded from Y1 to Y2
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Figure 8.2 A conventional (downward-sloping) aggregate demand schedule

(note that, for the sake of simplicity, the ND component of aggregate demand
is assumed to equal zero in Figure 8.2).

4 Completing the Model: Pricing, Production and
the Labour Market

So far, our model consists of a monetary sector describing an endogenous
money supply process, and an aggregate demand curve. In this section, we
complete our model by introducing theories of pricing and production that
give rise to an aggregate supply (AS) relationship (which, in tandem with the
aggregate demand relationship in equation (8.2), completes our description
of the goods market), and by discussing the labour market.

4.1 Pricing, production and aggregate supply

We begin with a description of pricing in the goods market that mirrors our
description of the pricing behaviour of commercial banks. Specifically, we
posit that firms set prices (P) as a fixed mark-up (n) over the average cost of
labour, namely the nominal wage (W) multiplied by the number of workers
employed (N) divided by total output (Y). Note that we take the nominal
wage (W) as given, since once negotiations between workers and firms are
concluded, W is fixed for the entire length of the employment contract. The
pricing behaviour of firms can be written as:

P = (1 + n)
WN

Y
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Figure 8.3 The aggregate production function

or

P = (1 + n)Wa (8.4)

where a = (N/Y) denotes the labour/output ratio, i.e. the labour required to
produce one unit of output. We treat a, together with the corresponding cap-
ital/output ratio, v = (K/Y), as fixed in the short run. This means that, given
the current state of technology, it takes a specific amount of labour com-
bined with a specific amount of capital to produce any given level of output.
The resulting fixed coefficient production function is depicted in Figure 8.3
which illustrates both the quantity of capital (K0) and level of employment
(N0) necessary to produce an arbitrarily chosen level of output (Y0). Note that
Figure 8.3 also illustrates the level of output that can be produced (YL) if the
entire labour force (L) is employed (together with the quantity of capital, KL,
necessary to facilitate this level of production).9 This draws attention to an
important supply constraint on the level of output, since YL denotes the max-
imum level of output that the economy can produce. Obviously, the actual
level of output, Y , cannot exceed this maximum value.

The description of pricing and production above gives rise to the aggre-
gate supply (AS) schedule depicted in Figure 8.4. This schedule is horizontal,
capturing the substance of equation (8.4), which suggests that firms are price-
makers and quantity-takers. They are willing to accommodate any demand
for their output at price level P0, which is associated with the given nominal
wage W0.10 The schedule ends at YL since, as demonstrated above, this is the
maximum level of output that can be produced regardless of the price level.
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Figure 8.4 The aggregate supply schedule
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Figure 8.5 The goods market

It is now a simple matter to combine the aggregate supply schedule in
Figure 8.4 with the aggregate demand schedule in Figure 8.2 to illustrate equi-
librium outcomes in the goods market. This task is performed in Figure 8.5,
in which it is assumed that the nominal wage takes the value W1, and hence
the price level is P1. Figure 8.5 also illustrates the equilibrium level of out-
put, Y1, associated with the aggregate demand (AD) curve and the aggregate
supply (AS) curve.

4.2 The labour market

It is conventional to derive labour market outcomes from the interaction
of labour demand and labour supply schedules. Note, however, that in the
model developed above, two important labour market outcomes have already
been determined.
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Figure 8.6 Equilibrium output and employment

First, given the exogenously determined value of the nominal wage, W1,
and the associated price level, (P1) (see Figure 8.5), it follows that the value of
the real wage (w) is given as w1 = W1/P1. Indeed, it follows from equation (8.4)
that, regardless of the value of the nominal wage and associated price level, the
value of the real wage is always given by:

w = W
P

= 1
(1 + n)a

This means that the pricing decisions of firms (specifically, the value of the
mark-up, n) and features of the production process (the labour/output ratio,
a) are the ultimate determinants of the real wage: once workers sign their
labour contracts, the amount of goods and services that can be bought by
workers, i.e. their real wage, is determined (given the value of a) by the value
of n set by firms.

Second, the equilibrium level of employment follows from the interaction
of the equilibrium level of output (Y1) determined in Figure 8.5, and the
production function depicted in Figure 8.3. This is illustrated in Figure 8.6,
which shows how the equilibrium level of output (Y1) implies both a capital
requirement (K1) and a labour requirement (N1) in the production function.
This labour requirement (N1) is the equilibrium level of employment.

The preceding analysis thus confirms that the monetary sector impinges
upon the formation of the aggregate demand curve, and hence the determi-
nation of the equilibrium level of output (Y1) in the goods market, which
in turn determines the equilibrium level of employment (N1) in the labour
market. This means that in our model, the Classical hierarchy of the New
Consensus view, according to which labour market outcomes determine
goods market outcomes (and monetary factors are of secondary importance),
is replaced by a Keynesian hierarchy, where monetary factors influence goods
market outcomes which, in turn, determine labour market outcomes.
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Figure 8.7 The labour market

The consequences for the labour market of this Keynesian hierarchy are
illustrated in Figure 8.7, which shows a vertical labour supply schedule (SN ),
corresponding to the labour supply function:

SN = L (8.5)

where SN denotes the supply of labour. According to equation (8.5), the sup-
ply of labour, which is based on the active labour force at any point in time,
is invariant with respect to the value of the real wage (w). This labour sup-
ply function provides a good first approximation of real-world labour supply
functions, which are known to be highly inelastic with respect to the real
wage.11 Figure 8.7 also depicts the equilibrium real wage (w = 1/(1 + n)a) and
level of employment (N1) derived above. Finally, it shows that the difference
between (L) and (N1) gives rise to an equilibrium level of unemployment
(U1):12

U1 = L − N1

As is clear from Figure 8.7, the quantity of labour supplied at the real wage w,
namely L, exceeds the quantity of labour demanded by firms, which is given
by the equilibrium level of employment (N1) determined in Figure 8.6. In
other words, there are too many workers chasing too few jobs. However, the
roots of unemployment (U1) lie in the aggregate demand and supply curves
in the goods market. It is in fact the equilibrium level of output (Y1) in the
goods market, which determines the equilibrium level of employment (N1)
and hence the equilibrium level of unemployment (U1) in the labour market.
This means that U1, rather than being the outcome of the individual choices
of workers in the labour market, is the result of a macroeconomic constraint on
the behaviour of workers emanating from the behaviour of the central bank,
commercial banks, households and firms on one hand (the AD side of the
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goods market), and the pricing decisions of firms (the AS side of the goods
market) on the other.

5 Some Comparative Static Exercises

Our complete model now consists of a monetary sector, a goods market and
a labour market, as summarized by Figures 8.1, 8.6 and 8.7. This model
suggests that the monetary sector influences the formation of aggregate
demand, since both the bank loans rate (rL) and the propensity of commer-
cial banks to deem household and business borrowers creditworthy affect the
willingness and ability of households and firms to borrow, and thus execute
debt-financed expenditures. Aggregate demand, meanwhile, affects goods
market outcomes, which in turn affect labour market outcomes. Figure 8.8
illustrates the structure of the resulting endogenous money model.

Note also that in our model, there is no automatic reversion in the ‘long
run’ away from the general equilibrium depicted in Figures 8.1, 8.6 and 8.7
towards an equilibrium based on a NAIRU determined independently of mon-
etary conditions and aggregate demand. Instead, the model always generates
a Keynesian hierarchy, according to which monetary conditions affect real
outcomes in the goods market, which in turn affect outcomes in the labour
market. Figure 8.8 must therefore be read strictly from left to right.

The workings of the model can be understood in greater detail by referring
to the specific outcomes illustrated in Figures 8.1, 8.6 and 8.7. We begin in
Figure 8.6 with the establishment of the price level (P1) (and corresponding AS
schedule), which are based on the given nominal wage W1 (as in Figure 8.5).
This gives rise to the short-run interest rate (i1) derived from the mone-
tary policy schedule in Figure 8.1, which in turn establishes the bank loans
rate (rL1) in the upper right panel of the same figure. Referring now to the
foundations of our aggregate demand relation in equation (8.2), we can see
that given the bank loans rate (rL1), the non-bank private sector will for-
mulate planned or desired debt-financed spending plans of size D1 = f (rL1),

Monetary sector

Short-run
Interest rate

(i )

Bank loans
rate (rL)

Debt-financed
component of

aggregate
demand (AD ),

output (Y )

Unemployment
level (L–N )

Goods market Labour market

Figure 8.8 The structure of our endogenous money model



 

9780230_202030_10_cha08.tex 1/6/2009 11: 53 Page 157

Giuseppe Fontana and Mark Setterfield 157

which will translate into actual debt-financed spending of size cD1 = cf (rL1)
following decisions by commercial banks regarding the creditworthiness of
loan applicants. These borrowing and lending decisions by the bank and
non-bank private sector will now have two consequences. First, in the upper
right hand panel of Figure 8.1, the demand for and supply of bank credit
will coincide at C1 = cD1. This will give rise to bank deposits to the value of
BD1 (in the lower right panel of Figure 8.1), and hence a quantity of reserves
created by the central bank of size R1 (in the lower left panel of Figure 8.1).
This completes our analysis of the endogenous money supply process.

Second, the determination of actual debt-financed spending cD1 = cf (rL1)
described above will give rise to an aggregate quantity demanded in the goods
market of size AD1 = ND + cD1 = Y1, which is illustrated by the intersection
of the AD and AS schedules in Figure 8.6 at P1 and Y1. The equilibrium level
of output (Y1) will, in turn, give rise to the labour requirement (and hence
equilibrium level of employment) N1 in the production function, as also
shown in Figure 8.6. Finally, Figure 8.7 shows how, given the current size
of the labour force, L, the equilibrium level of unemployment is determined
by the equilibrium level of employment as U1 = N1–L at the equilibrium real
wage w = 1/(1 + n)a.

5.1 The Credit Crunch of 2007–2008 and the
Policy-Makers’ Response

Our model can be used to illustrate the credit crunch of 2007–2008 and the
difficult task faced by central banks and policy-makers more generally in
avoiding a global recession. In plain English, a credit crunch is a sudden
reduction in the availability of bank loans and/or a sudden increase in the
cost of obtaining a loan from commercial banks. In terms of our endogenous
money supply process, this means that a credit crunch is measured by a
reduction in the parameter c (see equation (8.2)) and/or an increase in the
mark-up (m) and hence, ceteris paribus, an increase in the bank loans rate (rL)
(see equation (8.1)). There is a number of reasons why banks may suddenly
make borrowing more difficult or increase the costs of borrowing. One of the
factors most frequently accredited for the credit crunch in 2007–2008 was
the collapse of America’s (sub-prime) mortgage market, which led to a global
financial crisis. As a result, liquidity became scarce in international markets,
and banks suddenly reduced the availability of loans.

The effects of the credit crunch are represented in Figures 8.9(a), 8.9(b),
8.9(c) below. The global financial crisis of 2007–2008 caused banks to adopt
a more precautionary lending behaviour, which led banks to cut the pro-
portion of household and corporate loan applications that were deemed
creditworthy. In terms of equation (8.2) this means that banks cut the value of
the parameter c. The upper right panel of Figure 8.9(a) shows that the actual
demand for loans (CD) shifts to the left. The new equilibrium point in the
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Figure 8.9 (a) The 2007–2008 credit crunch and the endogenous money supply
process; (b) the effects of the 2007–2008 credit crunch on equilibrium output and
employment; (c) the effects of the 2007–2008 credit crunch in the labour market
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credit market is then at point B, and the total volume of credit created is now
C2, which in turn determines, via the LD schedule, the supply of new bank
deposits (BD2) (see lower right panel of Figure 8.9(a)).13 These financial devel-
opments negatively affect the actual debt-financed spending by households
and firms, namely the cD component of AD in equation (8.2). In terms of
Figure 8.9(b), this means that the aggregate demand curve (AD) shifts to the
left. As a result of this shift, the equilibrium level of output now decreases
from Y1 to Y2. Figure 8.9(b) also shows that for the new lower level of out-
put Y2, the capital and labour requirements are K2 and N2, respectively. The
consequences of these changes in the monetary sector and the goods market
are shows in Figure 8.9(c): the equilibrium level of unemployment now rises
from (L–N1) to (L–N2). In short, as a result of the credit crunch, the economy
experiences a lower level of output and a higher level of unemployment. This
is in fact what happened in 2007 and 2008, when most countries experienced
slowdowns in economic activity and increases in unemployment.

How should monetary and fiscal authorities react to these events?
Figure 8.9(a) shows the reaction of the monetary authorities and some of
its drawbacks. The central bank may try to offset the negative real effects
of the credit crunch through a more accommodating monetary policy, i.e.,
by reducing the short-run interest rate from i1 to i2. This means that, ceteris
paribus, the new bank loans rate is (rL2). We will return to the ceteris paribus
condition shortly, but for the time being let us focus on the outcome of the
new, more accommodating monetary policy. The new supply of bank loans
is now CS

2, and the new equilibrium point in the credit market is at point F, at
the intersection of CS

2 and CD
2 . Therefore, as a result of monetary policy, the

total volume of credit created is now back to the pre-credit crunch level C1, as
is the supply of new bank deposits (BD1). Figure 8.9(b) shows that the aggre-
gate demand curve (AD) shifts to the right, back to its original level. This is
caused by the stimulus to debt-financed expenditures (cD) that results from
the reduction in the bank loan rate to rL2. As a result, the aggregate equilib-
rium level of output is again Y1, with the equilibrium level of unemployment
equal to (L–N1). If our analysis were to stop here, we could conclude that the
central bank has succeeded in offsetting completely the negative effects of
the credit crunch. At the time of writing this chapter (summer 2008), how-
ever, we know that this did not happen. How, then, can we use our model
to explain the apparent failure of a more accommodating monetary policy
strategy?

In order to answer this question, we need to understand that while the
central bank can certainly reduce the short-run interest rate from i1 to i2,
this does not mean that it will necessarily succeed in reducing the bank loan
rate from rL1 to rL2. We have said that a credit crunch is: (1) a sudden reduc-
tion in the availability of bank loans and/or (2) a sudden increase in the
cost of obtaining a loan from commercial banks. The analysis above has
focused exclusively on the first feature of a credit crunch, and maintained
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all other economic factors fixed. This is the meaning of our ceteris paribus
condition. But what happens if we allow for the second feature of a credit
crunch, namely a sudden increase in the cost of obtaining a bank loan? In
terms of equation (8.1), this means that banks raise their mark-up (m) over
the short-run interest rate (i) set by the central bank. The upper panels of
Figure 8.9(a) show that, even with the new short-run interest rate i2, the bank
loan rate will remain at rL1 if the mark-up rises to m‘, which is higher than
m. In other words, we have now assumed that commercial banks respond
to the reduction of i with an offsetting increase in m. If this is the case, the
equilibrium point in the credit market remains at point B, at the intersection
of CS

1 and CD
2 . As discussed above, this point is associated with the low equi-

librium level of output Y2, and the high equilibrium level of unemployment
(L–N2). Figure 8.9(a) also illustrates a further problem for the central bank.
The effectiveness of its monetary policy strategy is greatly reduced as the
short-run interest rate (i) approaches the zero lower bound. In other words,
the more the central bank cuts the short-run interest rate now, the less it can
do so in future. In short, an accommodative monetary policy is not neces-
sarily successful in offsetting a credit crunch, especially when, in the face
of liquidity shortages in global financial markets, banks raise their mark-up
over the short-run interest rate.

However, policy-makers have an alternative tool to smooth or eliminate
altogether the negative effects of a credit crunch. They can try to affect
the components of aggregate demand that are not debt-financed by loans
from commercial banks. For instance, the fiscal authorities of a country can
increase government spending or reduce taxes in order to boost the ND com-
ponent of aggregate demand (AD) (see equation (8.2)). This is in fact what
the US Congress did early in 2008, when it passed the so-called Economic
Stimulus Act. This Act offered tax rebates for low- and middle-income tax-
payers and tax incentives for business investments. The potential beneficial
effects of the Economic Stimulus Act can be analysed through our model. In
particular, Figure 8.9(b) shows how a shift leftward of the AD curve caused
by a credit crunch is offset by a shift rightward of the same curve due to an
increase in the ND component of aggregate demand. In this way, the fiscal
authorities can bring the economy back to the pre-credit crunch level of out-
put Y1, and to the equilibrium level of unemployment (L–N1). Of course, tax
rebates and tax incentives are a net loss of income for the government. For
this reason, policy-makers may be reluctant to use them in order to stimulate
the economy, except for a very short period of time.

5.2 How to Solve Unemployment: Stabilizing Effects
(the Classical View) vs Destabilizing Effects
(the Keynesian View) of Wage Flexibility

Our model allows us to explore a very thorny theoretical issue in macroeco-
nomics, which has quite important practical implications for the well-being
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of individuals and the prosperity of our society: what, if anything, should
policy-makers do to alleviate the problem of unemployment? In order to
answer this question, we begin by adding to our analysis of the labour market
in Section 4.2 one further equation:

W = h(L − N), h′ < 0 (8.6)

Equation (8.6) tells us that when the labour supply of workers exceeds the
quantity of labour demanded by firms, the nominal wage (W) will drop.
Figures 8.10(a), 8.10(b), and 8.10(c) show the seemingly positive effects on
unemployment of such reductions in the nominal wage.

Figure 8.10(c) shows that our economy is suffering from a level of
unemployment (U1) equal to the difference between the fixed labour sup-
ply (L) and the quantity of labour demanded (N1), which is determined in
the goods market (see Figure 8.6). According to Equation (8.6), in these cir-
cumstances the nominal wage (W) drops. As it does, via equation (8.4), the
price level (P) will also fall. These changes affect both the aggregate supply
curve and the aggregate quantity of goods demanded.

Figures 8.10(a) shows that the reduction in the nominal wage from W1

to W2 shifts the aggregate supply curve downward. Importantly, the curve
will keep shifting downward as long as there is unemployment in the labour
market. Figure 8.10(b) confirms that as the AS curve moves downward along
the AD1 curve, the level of output and the level of employment increase. This
is because as the price level drops from P1 to P2, the central bank reduces
the short-run interest rate (i) which lowers the bank loans rate (rL). This,
in turn, increases the debt-financed (ND) component of aggregate demand
(AD). The new equilibrium is at point B, where the level of output is equal
to YL. Figure 8.10(b) shows that this level of output is associated with the
capital and labour requirements KL and L, respectively. Finally, Figure 8.10(c)
confirms that with YL level of output, the quantity of labour demanded is
equal to the labour supply (L), i.e. there is full employment in the economy.

Our simple model thus shows how wage flexibility can be the means by
which the economy is able to achieve full use of all available workers in the
labour market. Going back to our initial question, then, what is the role
of policy-makers in alleviating unemployment? According to the analysis
above, policy-makers must make sure that the nominal wage (W) and the
price level (P) are perfectly flexible, such that they can stabilize the economy
when, for whatever reason, it happens to move away from full employment.
This is in fact the general thrust of all modern policies promoting wage flex-
ibility in the labour market. Strong trade unions or minimum wage laws,
which are seen to obstruct free movement of the nominal wage in response to
shocks to the labour market, are in this view the enemies of employment. This
stabilizing role of wage and price flexibility was first discussed by such
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Figure 8.10 (a) The classical view and the (stabilizing) effects of wage flexibility in the
goods market; (b) the classical view of equilibrium output and employment; (c) the
classical view and the effects of wage flexibility in the labour market
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founders of economics as Adam Smith and David Ricardo, and for this reason
it is often labelled the Classical view of the economy.

But our model also allows us to explore a different view of the economy
which, in contrast to the Classical view, stresses the destabilizing role of
wage flexibility in the economy. This is the view of another great master of
our discipline, John Maynard Keynes. According to Keynes, wage flexibility
is likely to increase rather than decrease unemployment.14 How did Keynes
arrive at a view so completely opposed to that of Smith and Ricardo? Our
model helps to explain both Keynes’s view and his accompanying policy
solution to unemployment.

As in the previous case, Figure 8.11(c) shows that our economy is suffering
from an initial level of unemployment (U1) equal to the difference between
the fixed labour supply (L) and the quantity of labour demanded (N1). Accord-
ing to Equation (8.6), in these circumstances the nominal wage (W) drops
and, as it does, the price level (P) declines via equation (8.4). Now, let us see
what happens to the AD and AS curves. We begin with an analysis of the
aggregate supply curve. As the nominal wage falls from W1 to W2, the AS
curve shifts downwards. In Figure 8.11(a), the new AS2 curve intersects the
AD1 curve at point B, where the level of output is equal to YL.

However, as the price level drops from P1 to P2, there is a second mechanism
at work on aggregate demand. When the price level declines, the real value
of debts (namely the ratio of households’ and firms’ liabilities over the price
level) rises, and this negatively affects the consumption and investment plans
of households and firms, respectively.15 In other words, by virtue of this
mechanism, households and firms are less inclined to borrow money from
banks, hence the debt-financed (cD) component of AD falls, shifting the AD
curve left to AD2 in Figure 8.11(a).16

Keynes believed that in a falling-wage environment, the second mech-
anism (which shifts the AD curve) dominates the first mechanism (which
causes movement along the AD curve). This is reflected in Figure 8.11(a),
which shows the economy now in equilibrium at point C, where it experi-
ences a lower level of output (Y2) than we began with. In effect, the AD curve
is now upward sloping (a fall in P results in a fall in Y), as captured by the
dashed schedule labelled AD’ in Figure 8.11(a).

Figures 8.11(b) and (c) show the effects of these developments in the goods
and labour markets respectively . The equilibrium level of output (Y2) is
associated with the capital and labour requirements K2 and N2, respectively.
Figure 8.11(c) shows that the level of unemployment has now increased from
(L–N1) to (L–N2) – in other words, the economy has moved further away from
full employment as a result of a cut in nominal wages.

Our model thus shows that wage flexibility can destabilize the economy:
the more wages are downwardly flexible, the more unemployment is created,
ceteris paribus. What, in these circumstances, can policy-makers do to reduce
unemployment? According to the Keynesian analysis presented above,
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Figure 8.11 (a) The Keynesian view and the (destabilizing) effects of wage flexibility
in the goods market; (b) the Keynesian view of equilibrium output and employment;
(c) the Keynesian view and the effects of wage flexibility in the labour market
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policy-makers must stimulate debt and non-debt financed components of
the AD function. For instance, they may offer tax incentives for business
investments, which should raise the debt financed (cD) component of AD.
Similarly, policy-makers may raise the non-debt financed (ND) component
of AD by increasing government spending or by offering tax rebates for low-
and middle-income taxpayers, just as the US Congress did in early 2008 when
it passed the Economic Stimulus Act.

In summary, there is no unique solution to the problem of unemployment.
According to the Classical view, wage and price flexibility is a stabilizing
mechanism that allows the achievement of full employment. In this case,
the focus of the analysis and its policy implications is the effects of changes
in the aggregate supply curve. By contrast, according to the Keynesian view,
wage and price flexibility is a destabilizing mechanism, which increases
rather than decreases the level of unemployment. In this second case, the
focus of the analysis and its policy implications is the effects of changes in
the aggregate demand curve. Which of these two cases – the Classical view or
the Keynesian view – is more relevant for explaining unemployment in any
given country depends on historical circumstances, and hence on the rela-
tive importance of demand-side or supply-side considerations in the specific
circumstances considered.

6 Conclusion

In this chapter, we have developed a simple, short-run macroeconomic
model that transcends shortcomings of both the IS–LM and New Consen-
sus frameworks. Our model improves on IS–LM analysis by incorporating
an endogenous rather than exogenous money supply, and by positing that
the instrument of monetary policy is the interest rate. At the same time, it
improves on the New Consensus framework by providing an explicit model
of the endogenous money creation process that draws attention to the roles
of commercial banks and the non-bank private sector, as well as the cen-
tral bank, in the monetary process. Our model also rests on a Keynesian
rather than Classical hierarchy of markets, and can therefore generate both
Keynesian and Classical macro adjustment dynamics, making it more general
than the New Consensus model.

The pedagogical values of our approach are several. First, our model of
the money creation process complements an important general message that
undergraduate teaching seeks to impart to students: that economic discourse
is conducted in terms of explicit analytical models of economic processes.
Our analysis of the money supply process also shows that it is possible to
add realism and rigour to the teaching of undergraduate macro without sac-
rificing the simplicity that is a virtue of both IS–LM and New Consensus
teaching models. Second, the Keynesian hierarchy of markets embodied in
our model shows how modern monetary theory can be de-coupled from the
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innate Classicism of the New Consensus. Moreover, as intimated above, the
ability of our model to encompass both Classical (supply-constrained) and
Keynesian (demand-constrained) macroeconomic equilibria makes it a more
general model of short-run macro-activity than the New Consensus. It is
therefore a better vehicle for introducing students to the variety of opin-
ions about the operation of the economy that characterize macroeconomic
debate.

Notes

1. The long-run rate of interest is governed by a similar (Wicksellian) natural rate.
2. See, for example, Moore (1988).
3. In reality, both central and commercial banks set nominal rather than real interest

rates in the first instance. But given that in the short run the rate of inflation
displays inertia (or stickiness), changes in nominal interest rates will translate
into changes in real interest rates. We therefore assume, for simplicity, that both
central and commercial banks exercise direct control over real interest rates.

4. This four-panel diagram is derived from Fontana (2003, 2004), and is drawn on the
assumption that the state of long-run expectations of all agents involved in the
money supply process is given and constant. The result is what has been labelled
a single period analysis of endogenous money.

5. Strictly speaking, what we have described here are ‘activist’ monetary policy rules.
It is also possible to identify ‘benchmark’ monetary policy rules, in which the
short-run interest rate is set in such way that it is either invariant to, or else
responds only infrequently to, changes in the state of the economy. See, for
example, Rochon and Setterfield (2007).

6. Equation (8.3) is consistent with a literal interpretation of the objective of ‘price
stability’, as a result of which the central bank responds (by varying the short-run
interest rate) whenever prices change (see, for example, Feldstein, 1997). In reality,
however, most advocates of inflation targeting – including academic economists
and central bankers – associate ‘price stability’ with low (0–3%) rather than zero
rates of inflation (see, for example, Mishkin, 2001). Our use of equation (8.3)
therefore involves some loss of realism. We regard this as worthwhile because, as
will be demonstrated below, it allows us to derive a conventional AD schedule in
price–output space, rather than the ‘dynamic’ AD schedule (in inflation–output
space) associated with New Consensus models (see, for example, Taylor, 2000).
This, in turn, facilitates more straightforward comparison and contrast between
the results of our model and those of earlier, exogenous money models such as
the IS–LM framework.

7. Strictly speaking, the Pigou effect operates only on the ‘outside money’ compon-
ent of M . This detail is overlooked in the analysis above for the sake of simplicity.
It could easily be re-introduced by regarding the total money supply M as a fixed
proportion, b, of the quantity of high powered or base (i.e. outside) money created
by the central bank (B) – so that M = bB. This expression can be interpreted as the
conventional monetary base multiplier equation in an exogenous money (e.g., IS–
LM) environment, or re-written as B = (1/b)M to capture the endogeneity of the
monetary base to ‘inside’ (i.e. credit money) components of the money supply
created by commercial banks and their customers.
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8. It is important to note that in the analysis that follows, the inverse relationship
that is derived between the price level and the aggregate quantity demanded is a
strictly partial equilibrium result. It depends critically on the assumption that other
things (specifically, the variable ND in equation (8.2)) remain equal, whereas in
fact, they may not. For example, a reduction in prices may be associated with
a redistribution of income that depresses consumption expenditures, or with
debt-deflation effects that negatively impact both consumption and investment
spending. In this case, even if the central bank lowers interest rates (via equations
(8.3) and (8.1)) and thus stimulates aggregate demand (via f ′ < 0 in equation (8.2))
as in the analysis above, the total effect of a drop in the price level on the aggre-
gate quantity demanded may be negative rather than positive. In this case, the AD
schedule will be upward sloping. See section 4.2 below and Palley (1996, chapter
4) for further analysis.

9. Note that KL < K in Figure 8.3, where K denotes the total available capital stock.
In other words, we assume that the level of economic activity – as measured by Y
and N – is never constrained by a shortage of capital.

10. Recall that both a and n are fixed.
11. See, for example, Blundell and McCurdy (1999). Indeed, labour supply schedules

are often found to be ‘backward bending’ – that is to say, the quantity of labour
supplied diminishes as the real wage rises.

12. Note that U1 is an equilibrium outcome even though the quantity of labour
demanded (N1) is not equal to the quantity of labour supplied (L), since the
real wage is determined by the pricing decision (specifically, the value of n) and
the structure of production (specifically, the value of a), not by the demand for
and supply of labour. Hence there is no automatic tendency for N1 �= L to cause
change in the real wage which could, in principle, change the equilibrium levels
of employment and hence unemployment depicted in Figure 8.7.

13. In order to simplify our figures, here and in what follows, we leave it to the reader
to trace out the consequences for the quantity of monetary reserves that will be
supplied by the central bank.

14. See chapter XIX, entitled ‘Changes in money wages’ in Keynes’s magnum opus The
General Theory of Employment, Interest and Money (1936).

15. Of course, creditors will gain from an increase in the real debt burden, and this
may boost their spending. But since creditor households are typically wealthy and
have a low marginal propensity to consume, the net effect on aggregate demand
of an increase in the real debt burden will be negative.

16. Note that if the initial fall in W is accompanied by an increase in n, so that P does
not fall as far as P2, the value of the real wage will fall. This redistribution of income
away from workers can further reduce aggregate demand, which would result in
the AD curve shifting still further to the left than is depicted in Figure 8.11(a).
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Money and Banking
in a Realistic Macro Model
Peter Howells

1 Introduction

In the last few years there has been a long overdue recognition that the treat-
ment of money in mainstream macroeconomics has been fundamentally
erroneous. In the real world, the money supply is not exogenously deter-
mined by administrative decisions of central banks and monetary ‘shocks’
do not take the form of a disequilibrium between supply and demand work-
ing their way out through real balance effects. In practice, central banks set a
nominal rate of interest at which they are willing to make reserves available
to the banking system and what happens to the money supply is the outcome
of a complex interaction between banks and non-bank agents involving the
(income-related) demand for credit and the (portfolio-related) demand for
monetary assets. This process cannot be captured by an LM curve, derived
from a fixed money supply.

Attempts to develop a ‘macroeconomics without an LM curve’ are now
various–starting, implicitly, with Clarida et al. (1999) and more explicitly
with Romer (2000). Walsh (2002) took the task forward by developing a
framework which avoided the pitfalls of LM and also facilitated a discussion
of inflation targeting – reflecting the contemporary trend in policy design.
More recently we have seen a new framework for the teaching of monetary
economics developed by Bofinger, Mayer and Wollmershäuser [BMW] (2006)
and by Carlin and Soskice [CS](2005) who have since incorporated it in an
intermediate level textbook (2006) (see also the chapter by Carlin and Soskice
in this volume).

As part of a larger picture, these developments are often presented as
part of the New Consensus macroeconomics (NCM), the idea of ‘consen-
sus’ originating, presumably, in its combining the ability of monetary policy
to influence real variables (after Keynes) in the short run with the neutral-
ity of money (after the ‘classics’) in the long run. As a representation of
the fundamental ideas of Keynes, this ‘consensus’ is unlikely to appeal to
many Keynesian scholars who would question the long-run independence

169
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of output and monetary policy (see for example Fontana and Palacio-Vera,
2005; Arestis and Sawyer, 2005; Lavoie, 2006; and the chapters in this book
by Arestis, Sawyer and Lavoie). However, the recognition that the money sup-
ply is endogenously determined and that the role of central banks is limited
to setting a short-term rate of interest should be a matter of at least limited
satisfaction in Post Keynesian circles.

In this chapter, in section 2, we review the latest suggestions for dispensing
with the LM curve, focusing primarily on the (quite similar) BMW (2006)
and CS (2005 and 2006) approaches. The novelty, however, lies in section 3
with the further development of these models in such a way that incorporates
the behaviour of the banking sector. In section 4 we ‘test’ the legitimacy of
this development by showing how the effects of a shock emerging from the
macro part of the model can be traced through the banking sector where it
produces perfectly sensible outcomes. The same section also provides a test
of the model (reversing direction) by showing how the effect of a recent dis-
turbance originating in the banking sector, the alarm over sub-prime lending,
can be incorporated in the banking sector of the model and followed through
to the macro part where again they show sensible results. Section 5 concludes.

2 Dispensing with the LM Curve

Criticisms of the LM curve, and attempts to provide something better, are not
new. Firstly, the IS/LM model as a whole has attracted criticisms for many
years. For example, Hicks (1980) himself drew attention to the problems
of combining a stock equilibrium (the LM curve) with a flow equilibrium
(the IS curve) as well as the model’s contradictory demand for a real and
nominal interest rate while Moggridge (1976) warned students that the model
downplayed dramatically Keynes’s emphasis upon uncertainty – as regards
the returns from capital spending and the demand for money – by incorp-
orating them into apparently stable IS and LM functions respectively. Its
survival as the centrepiece of intermediate macroeconomics for so long is
testimony to its versatility: it captures a very large number of simultaneous
relationships in a very compact way. There are few aspects of macroeconomic
policy that cannot be explored using the model. Ironically, the way in which
central banks actually behave is one of these.

As regards the LM curve specifically, its assumption of a fixed money
supply was never going to be acceptable to economists who felt that the
money supply was to any degree endogenously determined. Leaving aside
the more distant monetary controversies such as the debate over the ‘Great
Inflation’ of fifteenth century Europe1 and the issues between the ‘bullionist’
and ‘banking’ schools in nineteenth-century Britain, both of which involve
views on the endogeneity/exogeneity of money, it has been the so-called Post
Keynesian school that has been most vociferous in its rejection of the central
bank’s willingness/ability to determine the path of any monetary aggregate,
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even the monetary base. In these circles, therefore, there has been an implicit
rejection of the LM curve since Davidson and Weintraub (1973) and an
increasingly explicit rejection as the project gathered momentum through
Kaldor (1982), Rousseas (1986), Moore (1988), Palley (1991) and many
others.2

In spite of this, attempts to construct a tractable model, for teaching pur-
poses, which incorporates an endogenous money supply have not hitherto
been successful. In fact, diagrammatic representations of an endogenous
money supply have verged on the chaotic. For the most part, this is the
result of starting from the same interest–money space that is used to represent
a fixed money supply and a downward sloping money demand curve from
which the LM curve was derived. It is understandable that critics wished to
confront the orthodoxy as directly and simply as possible and therefore the
temptation to turn the money supply curve through 90 degrees and claim
that the money supply was completely elastic at the rate of interest of the
central bank’s choosing (now represented by the intercept on the vertical
axis), was irresistible. Indeed, it lay behind the title of Basil Moore’s trea-
tise published in 1988.3 Unfortunately, however intuitively appealing, it was
misleading. That framework was intended to show the behaviour of stock
demand and supply, while the endogeneity of money was concerned with
flows. Even worse, there was confusion as to whether this was a money sup-
ply or credit supply curve. Be that as it may, the idea that turning the (stock)
money supply curve through ninety degrees could yield a useful comparison
with the orthodox view caught on.

What all this shows is that the initial decision to tell the story of endogen-
ous money supply creation within an orthodox framework led to a good deal
of confusion. As we shall see in the rest of this section, a more satisfactory
approach was to start from a completely different position.

From a monetary point of view the weaknesses of the IS–LM model are
well-known. Amongst other things, it postulates:

• The money supply is fixed exogenously by the central bank.
• The policy instrument is the monetary base.
• In the absence of policy intervention the money supply is fixed.
• Policy interventions are transmitted to the real economy through a series

of portfolio adjustments.
• The rate of interest is determined by the interaction of the demand for

money and the exogenously determined supply.

All of these are so patently misleading as to make IS–LM a thoroughly unsuit-
able pedagogic device for students who are alert to what actually happens as
widely reported by the media (and on increasingly helpful central bank web-
sites). And as the enthusiasm for ‘transparency’ in monetary policy increases
so the enquiring student becomes more and more confused. If interest rates
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are market-determined, what is the MPC (and the FOMC) doing? If the trans-
mission of policy effects relies upon the quantity of money why do central
banks make no mention of the money stock? If ‘loose’ monetary conditions
(in the IS–LM model) lead to a fall in interest rates, why does the financial
press predict a rise in interest rates when the consensus is that monetary
policy is too slack? If stocks of money (and credit) can change only at the
deliberate behest of the authorities, why is the relentless growth of consumer
debt a recurrent theme in the media?

Furthermore, things get worse when IS–LM is combined with an AD–AS
framework which links aggregate demand to output and the price level, when
current debates in macroeconomics require a link between demand, out-
put and the rate of inflation. This can be done, of course, by introducing a
dynamic aggregate demand curve but only at the cost of some extraordinar-
ily complex (and uninteresting) dynamics – and all of this to maintain the
fiction that the DAD curve shifts if, and only if, the policy-maker adjusts the
rate of growth of the money stock.

It might be thought that one could solve the problem by turning the LM
curve through 90 degrees and drawing it horizontal, on the grounds that
when the central bank sets the interest rate, the money supply is effectively
perfectly elastic. Changes in the policy rate can then be shown by upward
(or downward) shifts of the horizontal LM curve. But the problem with this
is that we have the wrong rate of interest on the vertical axis. In the IS–LM
diagram the interest rate must be a rate which represents the return on non-
money assets. Whatever we use, it can not be the policy rate. In 2000, David
Romer courageously suggested dispensing with the LM curve altogether. By
way of alternative, he proposed an IS–MP–IA4 model, central to which is
the replacement of the LM curve with a rate of interest imposed by the
central bank, represented by a horizontal line, designated appropriately the
M(onetary) P(olicy) curve. Further developments allowed him to re-introduce
the IS curve and to derive an aggregate demand curve in output/inflation
space.5

Given its simplicity and its avoidance of the basic defects of the LM curve, it
is perhaps surprising that the Romer model was not more widely adopted. By
comparison with later developments, the model says little about the supply
side of the economy and there is little detail about the basis of policy decisions
(or ‘monetary rules’). Both may be seen as drawbacks but only in comparison
with subsequent developments. For monetary specialists, however, what was
more discouraging was the account that Romer gave of the way in which the
policy rate was set. Firstly, Romer presents the decision to use the interest rate
as a choice, to which the alternative could presumably still be direct control
of the monetary base. In a section on ‘The Money Market’ Romer gives an
explanation of how the central bank imposes its chosen rate ‘by injecting
or draining high-powered money’ (p.162). In so far as the focus is on high-
powered (rather than broader measures of) money, this is correct. But when
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it comes to explaining how operations on the monetary base influence the
policy rate, we switch to changes in the quantity of broad money and real
balance effects. A change in reserves causes a change in broad money and by
‘the standard experiment of the central bank increasing the money supply
when the money market is in equilibrium . . . the supply of real balances now
exceeds the demand’ (p. 163). This description is a long way from the reality
recognized by economists working with central banks. This is, by contrast,
that central banks have little choice but to set a rate of interest and that
they do this by adjusting the price at which they re-finance past borrowings
of reserves and banks then convert that cost of reserves to a market rate of
interest (relevant to the IS curve, for example) by a variable mark-up. It also
understates the extent to which Woodford and other members of the ‘new
consensus’ have moved in recognizing the hegemony of the interest rate
instrument:

It is often supposed that the key to understanding the effects of monetary
policy on inflation must always be the quantity theory of money. . . It
may then be concluded that what matters about any monetary policy is
the implied path of the money supply. . . From such a perspective, it might
seem that a clearer understanding of the consequences of a central bank’s
actions would be facilitated by an explicit focus on what evolution of
the money supply the bank intends to bring about – that is by monetary
targeting. . . The present study aims to show that the basic premise of such
a criticism is incorrect. One of the primary goals . . . of this book is the
development of a theoretical framework in which the consequences of
alternative interest-rate rules can be analyzed, which does not require that
they first be translated into equivalent rules for the evolution of the money supply.
(Woodford, 2003, p.48. Second emphasis added)6

Since Romer, Bofinger, Mayer and Wollmerhäuser (BMW) (2006) have develo-
ped a more comprehensive framework ‘for teaching monetary economics’ –
more comprehensive in the sense that it is more explicit about the supply
side and introduces monetary policy rules (e.g. after Taylor), and central bank
credibility. More interesting in many ways are the attempts to ‘apply’ these
models, in the sense of incorporating them into mainstream macro teaching.
As we have noted already, there are precious few such but Carlin and Soskice
(2006) is a notable example.

The CS book is doubly interesting since it represents one of the first
attempts to introduce a more realistic treatment of money into a mainstream
textbook. This requires the treatment to provide not just a sensible framework
for the discussion of money and policy but also to be consistent with the mod-
elling of the external sector and economic growth and a wide range of topics
covered later in the book. It is also interesting because it starts from a pos-
ition which embraces more wholeheartedly the essence of the new consensus.
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Figure 9.1 Responding to an inflation shock

There is no reference to central banks controlling stocks of narrow (or broad)
money with a view to targeting interest rates. In this sense the ‘rejection’ of
the LM curve is more complete than it is in Romer. In Carlin and Soskice, the
interest rate is set as part of a Taylor-type rule, and in so far as a mechanism
for setting such a rate is required it is consistent with the Woodford (2003)
view expressed above.

The basic model in Carlin and Soskice is developed in pages 81–7. It
consists of three equations and is described as the IS–PC–MR model. As with
Romer (and BMW), the IS curve remains but Romer’s ‘inflation adjustment’ is
replaced by an ‘inertia-augmented Phillips curve’. ‘Inertia-augmented’ is pre-
ferred to the more usual ‘expectations-augmented’ since the latter relies for
its upward slope on expectational errors which CS regard as implausible. The
inertia derives from a combination of Calvo pricing and monopolistic com-
petition (so everyone ‘knows’ what the rate of inflation is but institutional
realities prevent it from being incorporated everywhere instantaneously.
Finally, ‘monetary policy’ is modelled more explicitly as a ‘monetary rule’.
(Notice that it is a monetary policy rule and not an interest rate rule at this
stage).

The starting point is Figure 9.1 in which the central bank is assumed to
have an inflation target of 2 per cent. Initially, the economy is in equilibrium
at A, with inflation running at that level. Output is at its ‘natural’ level (on
a long-run vertical Phillips curve) so there is no output gap to put positive
(or negative) pressure on inflation. An inflation shock is introduced which
moves the economy to B at which inflation is 6 per cent. In order to return to
target, the central bank raises the real interest rate7 and pushes output below
its natural level and we move down the short-run Phillips curve (drawn for
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Figure 9.2 Introducing the IS curve

πl = 6) to the point labelled F. Notice that F is selected because the central
bank is at a point tangential to the best available indifference curve at that
combination of output and inflation. The indifference curve represents the
output/inflation trade-off (the degree of inflation aversion) for that particular
central bank. (A more inflation-averse central bank would have a different
indifference map and would move the economy to a point on PC (πl = 6)
to the left of F).8 As the inflation rate falls to 5 per cent, the short-run PC
shifts down to (πl = 5). The central bank can then lower the real interest rate,
allowing output to rise, so the economy moves to F ′ and by this process
(described as following a monetary rule) the central bank steers the economy
back to equilibrium at A.

The next step is to introduce the IS curve and the real rate of interest. This
is done in the upper part of Figure 9.2. To begin with the economy is in
equilibrium, shown in both panels by the point A. Notice that in the upper
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panel, this includes a real rate of interest identified as rs (a ‘stabilizing’ rate of
interest which maintains a zero output gap). In the lower part, we then have
a replay of Figure 9.1. There is an inflation shock which takes the economy
from equilibrium at A to a rate of inflation of 6 per cent (at B). In Figure 9.2a,
the central bank now raises the real rate of interest (to r ′) which has the effect
of moving us up the IS curve to C at which the level of output is reduced.
(In the lower panel we move down the PC πl = 6 curve to a point at which
the reduction in demand pressure lowers inflation to 4 per cent). As inertia
is overcome, contracts embrace 4 per cent and the Phillips curve shifts down
to PC (πl = 4), the real rate is reduced allowing some expansion of output.
We are now at point D on the IS curve but since we are still to the left of Y∗

inflation continues to fall. This allows a further reduction in the real interest
rate when inflation comes back to target at 2 per cent.

The dynamics are essentially the same as Romer. There is an implicit aggre-
gate demand curve (the MR curve), with inflation on the vertical axis, which
is made downward sloping by virtue of the central bank’s reaction to infla-
tion. But in Carlin and Soskice the dynamics are spelt out in more detail and
the reaction function of the central bank (here the ‘monetary rule’) is clearer
and if we are interested in the banking sector, this detail is welcome. The big
difference comes, however, when we look at later pages where Carlin and
Soskice discuss ‘How the MR relates to the LM curve’ (pp. 92–3). The first
point they make is that the choice of model (MR or LM) must depend upon
the nature of the monetary regime. ‘If the central bank is using an interest-
rate based monetary rule . . . the correct model is the 3-equation model with
the MR. This is often called an inflation-targeting regime’ (p.92).9 Of course,
they recognize that there is at any time a stock of monetary assets in existence
and that these must be held by the non-bank private sector (since that is how
money is defined). In that sense there is a permanent equilibrium between
the demand for money and its supply. In an inflation targeting model one
can imagine an LM curve if one so chooses: ‘it goes through the intersection
of the IS curve and the interest rate set by the central bank but it plays no role
in fixing the position of the economy in terms of output, inflation or the interest
rate’ (p.93. Emphasis added). In a footnote they add: ‘in a world in which
the central bank sets the interest rate, the causality goes from i → L → M → H
(where “L” is the demand for money) whereas in the traditional LM model
the causality is reversed from: H → M → i, where H is high powered money’.10

In Figures 9.1 and 9.2, we have a scheme which incorporates many of the
features of a mainstream macro model wherein the Phillips curve is vertical
in the long run but monetary policy can cause deviations from the equilib-
rium level of output because the realities of price-setting ensure a continuous
lagged adjustment to the current rate of inflation. Furthermore, it incorpor-
ates much of the emerging consensus about modern monetary regimes and
the way in which monetary policy is conducted. For example, the central
bank sets interest rates and the money supply is endogenously determined.
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The rate of interest for this purpose is whatever rate is relevant to the cen-
tral bank’s refinancing of bank reserves (a very short-term repo rate in most
regimes) and while it is only the nominal rate that the central bank can con-
trol directly, this rate is set and revised at short intervals in order to produce
the real rate required to adjust or maintain the rate of inflation.

3 Introducing the Monetary Sector

We commented earlier that dissatisfaction with the incorporation of money
into simple macromodels has a long history. This dissatisfaction was founded
in most cases in the unrealistic nature of bank behaviour which they assumed.
Consequently, many of the attempts, pre-Romer, to devise a more realistic
approach started by looking at the banking sector. Most of these were unsuc-
cessful because they still tried to analyse the monetary consequences of bank
decisions within the conventional framework of interest–money space.

We begin with a summary of the system we are trying to model. In a
paraphrase of Goodhart (2002):

• The central bank determines the short-term interest rate in the light of
whatever reaction function it is following.

• The official rate determines interbank rates on which banks mark up the
cost of loans.

• At such rates, the private sector determines the volume of borrowing from
the banking system.

• Given the banks’ balance sheet identity, the additional borrowing must
be matched by a corresponding willingness to hold the resulting deposits.
This will involve quite complex changes in the structure of interest rates
(on deposits, loan and other assets).

• Step 4 determines the money stock and its components as well as the
desired level of reserves.

• In order to sustain the level of interest rates, the central bank engages in
repo deals to satisfy banks’ requirement for reserves.

Figure 9.3, based on Fontana (2003, 2006),11 embraces these requirements
in four quadrants.

In QI the central bank sets an official rate of interest, r0:

r0 = r0 (9.1)

This official rate determines the level of interbank rates on which banks
determine their loan rates by a series of risk-related mark-ups. We make two
simplifications. The first is that interbank rates are conventionally related to
the official rate so that the mark-ups are effectively mark-ups on the official
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Figure 9.3 The monetary sector

rate. The second is that we can represent the range of mark-ups by a single,
weighted average, rate. This is shown as m:

rL = r0 + m (9.2)

In QII banks supply whatever volume of new loans is demanded by credit-
worthy clients at the loan rate rL. Notice that the loan supply curve, LS,
denotes flows, consistent with what we have said about the flow of funds
being positive at the going rate of interest. This is further confirmed by
the downward-sloping loan demand curve, LD, showing that the effect of
a change in the official rate is to alter the rate of growth of money and credit.
At r0, loans are expanding at the demand-determined rate L0:

LS = LD (9.3)

LD = f (� ln P+ , � ln Y+ , rL)
−

(9.4)

that is, the demand for loans is a positive function of inflation and the growth
of output (the ‘state of trade’ in Post Keynesian terminology) and a negative
function of the loan rate.

QIII represents the banks’ balance sheet constraint (so the L = D line
passes through the origin at 45◦). In practice, of course, ‘deposits’ has to
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be understood to include the bank’s net worth while ‘loans’ includes hold-
ings of money market investments, securities etc. At r0 the growth of loans
is creating deposits at the rate D0:

LS = LD = L0 = D0 (9.5)

The DR line in QIV shows the demand for reserves. The angle to the deposits
axis is determined by the reserve ratio. In most developed banking systems
this angle will be very narrow, but we have exaggerated it for the purpose of
clarity:

DR = R
D

(D) (9.6)

In a system, like the UK, where reserve ratios are prudential rather than
mandatory, the DR line will rotate with changes in banks’ desire for liquid-
ity. Even in a mandatory system, the curve may rotate provided that we
understand it to represent total (i.e. required + excess) reserves. Thus one of
the model’s strengths is that it can show changes in banks’ liquidity prefer-
ences either induced by changes in central bank operating procedures (as in
the UK in April 2006),12 or as an autonomous response to changed market
conditions (see section 5).

Finally, in QI again we see the central bank’s willingness to allow the expan-
sion of reserves at whatever rate (here R0) is required by the banking system,
given developments in QII–QIV:

R0 = R
D

(D0) (9.7)

RS = RD (9.8)

How do we combine this with the analysis of Carlin and Soskice (or BMW)
in Figure 9.2? The key lies in QI. Recall that the rate of interest in QI is the
official rate, r0, (usually a repo rate) plus a mark-up, m, set by commercial
banks. We have already agreed that r0 can be reasonably interpreted as a
real rate of interest. This is what is required by the IS curve.13 All that we
have done in QI is add a mark-up in order to convert r0 into a loan rate, rL.
Since the IS curve represents an equilibrium between investment and sav-
ing, there should be no objection to showing changes in equilibrium output
to be dependent upon changes in the loan rate. This is directly relevant to
investment spending and while one may object that the rate paid to savers
is different, this objection could be made to any single rate of interest on
the vertical axis. We are bound at accept that any single rate is a proxy for a
spread term.14 In Figure 9.4, therefore, we show (in QI–QIV) a banking sys-
tem in flow equilibrium (loans and deposits are expanding at a rate which
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Figure 9.4 The monetary sector and IS–PC–MR

satisfies all agents at the current level of interest rates and banks can find the
appropriate supply of reserves to support this expansion. This sounds like a
reasonable description of how the banking/monetary sector behaves in nor-
mal circumstances. At the same time, the rate of interest set by the central
bank is consistent with its inflation target. Output is at its ‘natural rate’, Y∗,
(the output gap is zero).

Joining up six quadrants to show a static equilibrium is all very well, how-
ever. The more interesting question is whether, if we introduce a shock at
some point, the model traces out a plausible set of adjustments in the bank-
ing system (QI–QIV) and in the real economy (QV–QVI). In the next section
we look firstly at how a shock in the real economy reacts upon the banking
sector and then (in reverse) at how a disturbance in the banking sector affects
the real economy.

4 Introducing Some Disturbances

For our first illustration we begin with a disturbance in the real sector since
this allows us to use the case already featured in Figure 9.2: there is an infla-
tionary shock which doubles the rate of inflation from the target of 2% to
4%. This requires the central bank to raise the rate of interest, reducing the
level of demand and output, until the rate of inflation begins to fall, when
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the central bank can begin to reduce the rate of interest until inflation and
output return to their target levels.

The implications for the banking sector can be seen in Figure 9.5.
We begin with the official rate at r0 (QI) giving a loan rate of rL (QII).

New lending, dependent on nominal output, is forthcoming at L0, giving a
monetary expansion of D0 (QIII) which is accommodated by the central bank
(QI). When the inflationary shock arrives, it causes an increase in nominal
income which pushes the loan demand curve out to LD′. Without policy
intervention, loans and deposits would grow more rapidly (at L′

0 and D′
0 –

the latter not shown) and would support the higher inflation rate. However,
an inflation targeting central bank will raise the policy rate (from r0 to r ′

0)
in Figure 9.5. With a constant mark-up, market rates increase by the same
amount (from rL to r ′

L). The demand for new loans is reduced (to L1), the rate
of monetary expansion is reduced and banks requirement for new reserves
also falls.15 (At rL the connections are shown by dotted lines; at r ′

L they are
shown by dash/dot lines).

In the real economy (QV) the rise in interest rate reduces the level of out-
put (from A to C). As inflation begins to fall (QVI) two things happen. The
central bank begins to lower the official rate (to return eventually to r0 in QI)
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and market rates begin a return towards rL – the loan curve shifts downward
(in QII). Also, the loan demand curve shifts to the left, reflecting the reduc-
tion in nominal income. Eventually, the intersection of LS and LD converges
on its original position and monetary conditions return to those consistent
with Y∗ and πT. This seems a reasonable representation of how we think the
monetary system performs under an inflationary shock followed by a defla-
tionary policy. Initially, loans and deposits expand more rapidly as a result of
the inflationary pressure. When the central bank raises the policy rate, there
is a tightening of monetary conditions involving the rate of expansion of
loans and deposits and the level of interest rates.

We turn our attention now to a shock of a different kind. This originates
in the banking system itself and we take the recent case of a so-called ‘credit-
crunch’ induced by anxieties over sub-prime lending. If we are to judge the
model’s ability to represent these developments successfully we need to be
clear on the main features of this episode. The following paragraph describes
the key events as they developed from mid-August until October 2007.

Banks have built up a substantial portfolio of lending to so-called ‘sub-
prime’ borrowers. In some cases these loans had been securitized and sold on
to various types of ‘special vehicles’ and hedge funds, in some cases lending to
these SPVs and hedge funds themselves. A downturn in the US housing mar-
ket calls the value of some of this lending into question. However, compared
with housing market recessions in the past, there are two novel problems.
The first is that the securitization obscures the ownership of the loans and
thus the distribution of the associated risk; the second is that the extent of the
risk is unknown because many of the collateralized debt obligations (CDOs)
are never traded.

The results, which we shall try to represent in the model, are:

• The market for CDOs collapses.
• Banks cannot securitize further loans.
• Banks become nervous about their own liquidity position.
• They are unwilling to lend to each other since they don’t know the risk

exposure of the counterparty.
• The market rate (i.e. LIBOR, FIBOR, Fed Funds) premium over the official

rate jumps by as much as 100 basis points.
• Central banks become concerned about likely effects on the real economy.
• Central banks reduce the official rate and widen the range of securities

that they are prepared to accept from banks in exchange for liquidity.

Figure 9.6 shows this dramatic change in monetary conditions as well as the
possible effects on the real economy that caused such anxiety.

Our starting point is in QII, where, in contrast to their willingness to lend
on demand at the official rate plus the conventional mark-up, banks are now
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Figure 9.6 The credit crunch

restricting their lending to LS. Far from loans being available on demand,
banks are effectively rationing credit. This is because, hitherto, they have
been accustomed to securitizing a fraction of their new lending. For simplicity
in the diagram, we shall suppose that total lending is shown by the distance
0 – L0 of which the securitized fraction is shown by L1 − L0. Now that the
market for securitized loans has collapsed, all lending must be taken on to
the asset side of the balance sheet in the form of conventional loans and we
know that banks are willing to hold only 0 – L1 in this form. In practice, the
rate of interest charged by banks is a mark-up on LIBOR. Conventionally, the
relationship between LIBOR and the official rate was so stable that it made no
difference whether we based the mark-up on the official rate (as in Figures 9.4,
9.5, 9.6) or on LIBOR. However, in the new circumstances, the conventional
relationship between LIBOR and the official rate is broken (the spread has
widened) so that when we express the mark-up in relation to the official rate
it is now m′. The cost of loans has risen to r ′.

With credit and money now growing more slowly, banks’ need for add-
itional reserves is reduced and in the diagram we show this at R1. However,
it would be a simple task also to show banks reacting to the crisis by wishing
to increase their liquidity. In such a case, we would rotate the DR line clock-
wise. If we rotated by the critical amount we could show banks wanting to
acquire additional reserves at the original rate (R0) – thereby increasing their
reserve ratios.
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As regards the real economy, we can show the effect that commentators
(and central banks) have been fearing. This is that the restricted flow and
increased cost of credit is deflationary. In the case of the UK, spread between
the official rate and 3-month LIBOR (the interbank rate from which most
bank products are priced) widened under the credit crunch from its normal
10 basis points to 100 bp, within the space of two weeks in August 2007. To
put this in context, that is in monetary policy terms, this was equivalent
to the Bank of England raising the policy rate four times within fourteen
days. In Figure 9.6, it threatens to push us up the IS curve and down the
SRPC (πT) curve (to D) increasing the output gap to Y∗-Y1. Notice that the
policy maker is now on an inferior indifference curve and will seek to move
the economy to the preferred point which is at A. In order to do this, s/he
seeks to move the loan market back to its original position where the flow
of new credit is restored to L0 and the cost comes down to the level intended
by policy. Different central banks adopted different expedients to begin with
although, eventually, they all reduced the policy rate and broadened the
range of securities that they would accept as collateral for lending. In April
2008, the Bank of England created a minor stir by offering to swap treasury
bills for mortgage-backed securities (but only those rated ‘AAA’). The relaxing
of collateral requirements and the cuts in official rates could be seen as a way
of trying to revive the mortgage-backed securities market. This in turn was
meant to restore banks’ confidence in lending to each other and thus to
bring LIBORs back to their conventional spread over official rates and, in
the meantime, to lower the whole structure of interest rates. In the diagram
(QII), this amounts to trying to reduce m′ to m; r ′

L to rL; and above all, the
gap L1 − L0.

5 Conclusion

For many years, simple models of the macroeconomy and of the role of
monetary policy within it have been based on the fundamentally incorrect
principle that the money supply is exogenously determined and that the
policy instrument available to the central bank is the monetary base. From
this stemmed the adoption of the IS–LM model wherein policy was shown
by shifts of the LM curve and explained by reference to real balance effects.
Policy makers themselves, and their advisers, have known for years that this
is quite misleading.

Fortunately, the last few years have seen the emergence of a widespread
consensus about monetary policy works and the desire to represent this accur-
ately within a reasonably simple model has led to the replacement of the LM
curve by various devices all of which recognize that the rate of interest is a
policy instrument set by the central bank.

Starting from this position, we have shown in this chapter how the setting
of that rate of interest affects not just the macroeconomy (the subject of the
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IS–PC–MR model) but also the banking or monetary sector. Using a simple
four-quadrant diagram we have shown how monetary policy works in normal
circumstances and where the central bank needs to respond to inflationary
shocks. We have also shown that it can capture the current situation where
bank lending is inhibited by fears of default in the sub-prime market and
where policy-makers fear for the effects of this credit squeeze on the real
economy.

Notes

1. For a summary of very early allusions to money’s exogeneity/endogeity see Arestis
and Howells (2002).

2. How it was that the LM curve survived for so long in the face of this academic
onslaught and the repeated statements of central bankers that the money supply
is endogenous should yield an interesting research topic for future students of the
philosophy of social science.

3. B. J. Moore (1988) Horizontalists and Verticalists: The Macroeconomics of Credit Money
(Cambridge: Cambridge University Press).

4. Standing for I = S/Monetary Policy/Inflation Adjustment.
5. The term ‘aggregate demand’ needs to be interpreted with some care. The AD

curve in Romer is derived from, and is totally contingent upon, the reaction of
the central bank to (e.g.) inflation. It is not an alternative route to what is conven-
tionally described as an AD curve which is derived from fundamental, structural,
features of the economy.

6. If a topical illustration of the independent supremacy of the rate of interest were
needed, it can be found in the behaviour of central banks in the face of the sub-
prime lending crisis (discussed further below). On 11/12 August 2007, the Financial
Times reported ‘Central banks have been forced to inject massive doses of liquidity
in excess of $100bn into overnight lending markets, in an effort to ensure that the
interest rates they set are reflected in real-time borrowing . . . The Fed is protecting
an interest rate of 5.25 per cent, the ECB a rate of 4 per cent and the BoJ an
overnight target of 0.5 per cent’ (p. 3).

7. Carlin and Soskice (p.84) make the same point as Romer, that the central bank
strictly speaking sets the nominal interest rate but does so with a view to achieving
a real interest rate. Since it reviews the setting of this rate at regular, short, intervals,
and the behaviour of inflation is a major factor in the decision, it is reasonable to
see it as setting a real rate.

8. If the central bank’s inflation target is symmetrical (undershoots are just as unwel-
come as overshoots) the indifference curves in Figure 9.1 are segments of a series
of complete concentric circles centred on A. This is the case for the Bank of Eng-
land but not for the ECB where the target is described as ‘below, but close to,
2 per cent’. Furthermore, if the central bank’s loss function gives equal weight to
inflation and output, the rings will be perfect circles. If the central bank puts more
weight on inflation, the rings will be ellipsoid (stretched) in the horizontal plane.
Hence greater inflation aversion on the part of the central bank would create a
tangent ‘further down’ the PC.

9. There are echoes here of the point made by Chick (1983, ch. 12) where she argues
that the reversal of causality in the savings–investment nexus proposed by Keynes
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should not be seen as the triumph of correct theory over error but as a change in
theory which was required by state of evolution of the banking system.

10. In other words, the model assumes a permanent equilibrium between the demand
for and supply of money. This has its antecedent in the ‘flow of funds’ approach to
the analysis of money supply determination which was popular in the UK in the
1970s and 1980s. The flow of funds identity explained the change in money supply
in terms of the sum of additional bank lending. This was based upon the banks’ bal-
ance sheet identity in which loans must equal deposits but it side-stepped the issue
that the deposits newly-created by loans had to be willingly held. As Cuthbertson
(1985, p. 173) commented at the time, ‘There is an implicit demand for money
in the model but only in equilibrium.’ (Emphasis in original). The same issue was
briefly controversial in the Post Keynesian literature where it was a cornerstone
of monetary analysis that ‘loans create deposits’. The debate between Goodhart
(1989, 1991), Moore (1991a, 1991b, 1997) and Howells (1995, 1997) explored the
question of why the preferences of deficit units for loans should coincide with the
portfolio preferences of money holders. Consequently, Post Keynesian economists
would recognize (and endorse) the i → L → M → H sequence in CS immediately,
except that they would view ‘L’ as the demand for loans rather than the demand
for money.

11. See also Chapter 8 by Fontana and Setterfield in this volume.
12. See Bank of England, The Framework for the Bank of England’s Operations in the

Sterling Money Markets (the ‘Red Book’), February 2007.
13. As we noted above, it was a widespread criticism of the IS–LM model that while

the behaviour summarized in the IS curve required a real rate, the relationships
in the LM curve depended upon a nominal rate.

14. Although the LM curve was traditionally drawn for a single rate of interest (usually
the bond rate), this was strictly correct only if money’s own rate was zero. Strictly,
the rate should have been a spread term incorporating the rate on money and the
rate on non-money substitutes.

15. In QII the tightening of monetary policy has reduced the flow of new loans below
the level prior to the inflationary shock (L1 < L0). There is no significance in this,
other than that it can be clearly seen. The tightening may have been less, reducing
the flow of new loans only to its original level at L0. The point is that the tightening
takes us up to L′

S. In practice, the scale of the monetary tightening will depend
upon the central bank’s degree of inflation aversion.
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10
Taming the New Consensus:
Hysteresis and Some Other Post
Keynesian Amendments
Marc Lavoie1

1 Introduction

Not so long ago, most economists believed that central banks ought to set
money supply targets, implementing these targets by controlling the supply
of base money. The New Consensus among central bankers and economists
active in the field of monetary economics is now that central banks ought
to set target nominal interest rates, thus controlling real interest rates and
influencing output and inflation rates. Still, in the 1960s and 1970s, those
academics who argued that central banks could not control the supply of
money and had to implement monetary policy through interest rate targeting
were ridiculed. Their views were considered sterile and dépassées.

Part of the New Consensus is now the eclectic view that money supply
control is preferable when the real side in macroeconomics is more volatile
than the monetary side, while interest rate targeting is better when the mon-
etary side – the demand for money – is more volatile. Authors of all stripes
rely on Poole (1970) for this insight. Whether they agree or disagree with
Monetarism, the argument of these authors comes down to asserting that if
we could just go back to a world where financial innovations would vanish
or be predicted, with no changes in moods about liquidity and no changes
in money multipliers and the velocity of money (however defined), then
monetary targeting and Monetarism could be brought back (Fontana and
Palacio-Vera, 2004). This would make life much easier for teachers, because,
in the meantime, in macroeconomic textbooks, the description of interest
rate targeting in the chapter devoted to the central bank is quite incompatible
with the description of the money multiplier, based on reserve control, which
is usually found in the previous chapter devoted to the banking system.

In reality, the volatility of the LM curve (the monetary side) relative to
the IS curve (the real side) has nothing to do with the revival of interest rate
targeting. Monetary targeting was never an alternative because central banks
cannot directly control monetary aggregates, be they money deposits or the
monetary base. In other words, Poole’s choices do not exist: the monetary
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base is not a quantity that can be controlled (Bindseil, 2004). The reason, in a
nutshell, is that central banks must operate on a day-to-day basis, indeed on
an hour-per-hour basis. Their interventions in monetary markets are tied
to the daily operations of the settlement system and the overnight mar-
ket – the market where banks trade their daily settlement balances. The size
of these balances, deficits and surpluses, are uncorrelated with economic
activity or the money supply; rather they reflect the random fluctuations
in payment flows – inflows and outflows – between the various financial
institutions, generated by their clients and the government. The role of the
central bank within the payment and settlement system is to iron out the
huge fluctuations in liquidity, through open market operations, repos, shifts
of government deposits, or advances to the banking system. In standard eco-
nomics language, central bankers are forced, through their daily operations,
to supply monetary base on demand. Their daily role is essentially defensive
(Fullwiler, 2003).

While central bankers have always been aware of these microeconomic
constraints arising from the payment system, in the 1970s they were forced
into the money-targeting experiment by the incredible pressures exercised
by prestigious ivory-tower economists, led by Milton Friedman, whose influ-
ence grew exponentially following his presentation of the NAIRU concept
to explain the apparent shifts in the Phillips curve. The New Consensus has
dispensed with monetary targets and even the LM curve, but it has kept the
crucial NAIRU concept and its vertical Phillips curve.

In the midst of the monetarist craze, Post Keynesian economists kept argu-
ing that interest-rate targeting was the instrument through which central
banks could implement monetary policy (Kaldor, 1982, p. 25). These views
were long out of fashion, but these then-heterodox views are now being
vindicated. Central banks throughout the world have shown that monetary
implementation was possible in a world devoid of any compulsory reserves,
as in Canada, Sweden, or Australia. Post Keynesian economists have also
always questioned the relevance of the NAIRU or other similar concepts.
While the NAIRU is still the kingpin of macro textbooks, a large minor-
ity of economists now also question its real-world relevance (Fuller and
Geide-Stevenson, 2003), and hence the present chapter aims at representing
amendments to the New Consensus that could convey this more critical
stance about the NAIRU. Since, as Cambridge economist D.H. Robertson
often remarked, ‘economic ideas move in circles: stand in one place long
enough, and you will see discarded ideas come round again’ (Cramp, 1971,
p. 62), non-NAIRU models may soon be the new fad in economics. That is
why they are being presented here!

The rest of the chapter is organized as follows. In section 2, a simple New
Consensus model is being presented. Section 3 presents a first amendment,
by examining what happens when the Phillips curve incorporates a flat seg-
ment. Section 4 returns to the simple New Consensus model, but this time
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by considering growth rates, thus introducing hysteresis in unemployment
rates. Section 5 adds a complication to this growth representation, by intro-
ducing hysteresis in growth rates. Finally, section 6 introduces a feature which
has turned out to be important over the recent past – the possibility that
changes in market interest rates diverge from changes in the interest rate set
by central banks.

Thus, briefly put, the aim of the chapter is to present a critique and
extension of the basic New Consensus model, hoping that this will help stu-
dents look beyond the increasingly sophisticated variants of this basic New
Consensus model that they are likely to encounter in their later studies.

2 The Basic New Consensus Model

The basic New Consensus model is well-known and is being presented in
several chapters of the present book, so there is no need to dwell on it. In
the basic version we assume away growth, and consider the following three
equations:

u = a − bf IS (10.1)

�π = γ(u − un)−1 + ε PC (10.2)

f = f0 + α(π − πT) RF (10.3)

The first equation is the IS equation. It says that the rate of capacity
utilization u is inversely related to the real rate of interest, f , set by the cen-
tral bank.2 The second equation – called either the supply equation or the
Phillips curve equation (PC) – claims that the inflation rate π increases when-
ever the rate of capacity utilization is higher than some rate, which we will
call the normal rate un. This is the accelerationist hypothesis associated with
a vertical Phillips curve. Here the Phillips curve in the output–inflation space
is vertical at the normal rate of utilization un, which we assume to correspond
to the NAIRU in the unemployment–inflation space. Note that we assume
that high rates of utilization have an inflationary impact, but with a lag, as
signalled by the −1 subscript on the (u − un) term in equation (10.2). Supply-
side effects that raise the inflation rate temporarily, such as increases in oil
prices or improvements in the bargaining power of labour, are represented
by a positive ε parameter.

Finally, there is the central bank reaction function, RF. The federal funds
(real) rate f , the rate set by the central bank, is assumed to be a linear function
of some neutral interest rate f0 (more about which will be said later) and of
the discrepancy between the actual inflation rate and the target inflation rate
πT. In a more complete model, as is the case in the famous Taylor rule, the
interest rate set by the central bank would also depend on the discrepancy
between the actual rate and the normal rate of capacity utilization.
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If we put together equations (10.1) and (10.3), we obtain equation (10.4),
which is the so-called aggregate demand curve, which, in this model, links
the inflation rate to the level of capacity utilization:

π = πT + (a − bf0 − u)/bα1 AD (10.4)

The standard results of the New Consensus are pictured in Figure 10.1. We
start by assuming that in the baseline case the economy was at its normal rate
of capacity utilization un and at the target inflation rate πT, at point A on both
the AD1 and the IS1 curves. The interest rate as set by the central bank is f1, as
can be seen with the help of the MP curve, the monetary policy curve, which
here is a simple flat line since we assumed away the influence of the rate of
capacity utilization on the interest rate set by the central bank (the real inter-
est rate only depends on the inflation rate relative to the target). The vertical
Phillips curve associated with equation (10.2) is represented by the vertical
line that arises from un. If the economy is on the right of un, inflation rates
will tend to rise; if the economy is on the left of un, inflation rates will tend to
fall; only if rates of utilization are at un will the inflation rate remain steady.

Assume now an increase in one of the components of aggregate demand,
for instance an increase in public spending or an increase in consumption due
to a rise in the propensity to consume. The constant a term in equation (10.1)
rises and the IS curve gets shifted out to the right (from IS1 to IS2). As a
result the aggregate demand curve also gets shifted out to the right (from
AD1 to AD2), and the economy, for a moment stands at points B on both the
AD2 and IS2 curves, on the IA curve. This horizontal line, sometimes called
the inflation-adjustment curve, reflects the lagged impact of high rates of
utilization on inflation rates, as identified in equation (10.2). When rates
of utilization first exceed the normal rate of utilization, inflation does not
bulge, which is why the economy moves horizontally to point B. But this is a
temporary situation, because the higher-than-normal rates of utilization will
induce faster inflation in the following periods. As a result the IA curve shifts
up, and the economy moves leftward along the IS2 and AD2 curves as the
inflation rate keeps crawling up, under the action of equation (10.2). This
happens as long as the actual rate of capacity utilization exceeds its normal
level. The dynamics of the model come to a rest at points C on the IS2 and
AD2 curves. In the steady state, the actual rate of capacity utilization is at its
normal level. Equivalently, one could say that the rate of unemployment is
equal to its NAIRU value.

But now the central bank faces a problem: we assumed that the monetary
authorities would react to a discrepancy between the actual and the target
inflation rates, but still, despite this, the economy comes to rest at an inflation
rate which is higher than the target: the inflation rate is π2 in Figure 10.1.
How is this possible? The answer can be found in equation (10.4). The actual
inflation rate will be equal to the target rate in the steady state only if the
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Figure 10.1 The basic four-quadrant New Consensus model

term inside the parentheses is equal to zero. Thus when the inflation rate
becomes steady, i.e., when u = un, for the actual inflation rate to equal the
target rate, the following equation must be fulfilled:

a − bf0 − un = 0

that is

f0 = fn = (a − un)/b (10.5)

The particular value of f0 given by equation (10.5), which we call fn, is
the so-called natural rate of interest, associated with Knut Wicksell. When
the economy is brought back to its normal rate of capacity utilization, the
realized interest rate will necessarily be the natural rate of interest. So even
if the central bank does not know what the natural rate of interest is, it will
finally hit it, moving along its reaction function, as the economy is gradually
brought back to its normal rate of capacity utilization. In the present case,
the increase in aggregate demand – the increase in the value taken by a –
leads to an increase in the value of the natural rate of interest, as can be seen
in equation (10.5). In Figure 10.1, the increase in public spending or in the
propensity to consume has driven up the natural rate of interest, from f1 to
f2, and this is the interest rate that the central bank will end up setting in its
attempt to stabilize inflation rates.
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However, as is clear from Figure 10.1, unless the central bank already knows
what the new natural rate of interest is, it will be unable to hit its infla-
tion target. This explains why central banks have put so much effort into
econometric research, in attempting to identify and predict the value of the
natural rate of interest. So far these efforts have been unsuccessful, as different
authors and different techniques end up predicting wildly different estimates
(Orphanides and Williams, 2002; Weber, Lemke and Worms, 2008). In add-
ition, the estimates have such large confidence intervals, that, for all practical
purposes, they are totally useless for central bankers that need to act in a
timely manner. In the present case, having realized that its inflation target
is off, the central bank would need to modify upwards the value of f0, i.e.,
its estimate of the natural rate of interest, thus shifting its reaction function
from RF1 to RF2. With a properly identified natural interest rate, i.e., by set-
ting f0 = fn, the central bank would manage to bring back the economy to
point A on the aggregate demand curve, as the latter would shift from AD2

to AD1, as a result of the shift in the central bank reaction function. The IS
curve however would remain at IS2, with the economy initially entering a
recession, at point D and interest rate f3, so that the inflation rate could be
reduced. Eventually the economy would settle at point C on the IS2 curve, so
that the interest rate in the new steady state at the target inflation rate would
still be at interest rate f2.

Besides the problem of identifying the correct natural rate of interest, the
main lesson to draw from the basic New Consensus model is that an increase
in public spending and a reduction in the propensity to save both lead to an
increase in the natural rate of interest and hence in the interest rate found in
the new steady state. The New Consensus is thus old wine in a new bottle,
being perfectly compatible with the old loanable funds story. This theory,
found once more in many introductory or intermediate macroeconomics,
asserts that interest rates are determined by productivity and thrift, i.e. by
the demand for and the supply of loanable funds. A fall in thrift – for instance
a fall in the propensity of households to save out of disposable income, as
would be the case here – leads to an increase in interest rates.

Furthermore, in the New Consensus model, the actions being pursued
by the monetary authorities have no impact on real output (or the rate of
unemployment). They only have an impact on the inflation rate. In other
words, the choice of a lower inflation target will have no negative impact on
the real economy.

3 First Post Keynesian Amendment: A Horizontal
Phillips Curve Segment3

Figure 10.1 assumed that there was a unique NAIRU, corresponding to what
we called the normal rate of capacity utilization, which some authors, such
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as Emery and Chang (1997) or McElhattan (1978), also call the NAICU (the
non-accelerating inflation capacity utilization) or the SICUR (the stable
inflation capacity utilization rate). But what if there is a multiplicity of
NAICU? What if there is a whole range of rates of capacity utilization such
that the inflation rate remains constant? In other words, what if the NAICU
is a wide band rather than a thin line?

There is now a substantial amount of empirical evidence that this is indeed
the case. Several authors are now claiming that the Phillips curve has a middle
segment which is flat (Eisner, 1996; Filardo, 1998; Barnes and Olivei, 2003;
Kim, 2007). In other words, for rates of unemployment or for rates of capacity
utilization that are neither too large nor too low, the rate of inflation tends
to remain where it is, unless subjected to supply-side shocks (non-negative
values of the ε parameter). How can that be?

Two reasons have been advanced. The first reason, which central bankers
enjoy suggesting, is based on the credibility of the monetary authorities.
With inflation targeting, the inflation target becomes a benchmark, which
economic agents take into account when making wage and price decisions.
As a result, as long as the fluctuations in the real economy are not too large,
the inflation target of the central bank will act as an attractor. The second
reason, mostly suggested by Post Keynesian authors, is linked to inertia and
the shape of the cost curves of firms. According to Post Keynesians, marginal
cost curves in most industries are essentially flat, or even slightly downward-
sloping, up to full capacity (Lavoie, 1992, ch. 3). But most firms operate below
capacity. An increase in rates of capacity utilization does not generate upward
price pressures or upward inflation pressures, as it does within the standard
neoclassical model with upward-sloping marginal cost curves and demand-
led inflation. Within this Post Keynesian model of the firm, inertia will keep
wage and price inflation where they are, within a fairly large range of rates of
utilization (Hein, 2002; Kim, 2007). Thus, within this range, changes in real
interest rates, while having an impact on rates of capacity utilization, will
have little impact, if any, on inflation rates (Arestis and Sawyer, 2004).

Formally, equation (10.2) of our amended New Consensus model can be
rewritten in the following way:

�π = +γ1(u − un) + ε if u > unh

�π = +γ2(u − un) + ε if u < unl

�π = +ε if unl ≤ u ≤ unh (10. 2B)

The short-run Phillips curve which corresponds to this empirical reality and
the description of equation (10.2B) is shown in Figure 10.2. We may call it the
PUP curve, or the prices-utilization possibilities curve, since the curve looks
like a puppy. The flat Phillips curve area is found between unl and unh, which
are the lower and the upper limits of the flat zone. Within this area the Phillips
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Figure 10.3 The New Consensus model amended with a flat Phillips curve segment

curve is horizontal. The rate of inflation will not change unless there is a
supply-side shock, represented by the ε parameter in equation (10.2B). If such
a shock arises, for instance if oil and gasoline prices rise, there will be a vertical
upward shift of the horizontal Phillips curve, now shown as a dotted line.

The consequences of such a reality for the New Consensus model are illus-
trated with the help of Figure 10.3. The flat area of the Phillips curve is shown
with the horizontal heavy lines of the south-east quadrant. Suppose that the
economy was initially at the target rate of inflation πT and at the rate of
utilization un. The economy is at point A on both the aggregate demand
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curve AD1 and the IS1 curve. Assume now that the economy is subjected to
some adverse supply-side inflation shock (ε > 0), again an increase in oil and
gasoline prices, that brings the country from point A to point B. The entire
flat portion of the Phillips curve is being vertically pushed up, as can be seen
from the two heavy horizontal lines, with the inflation rate moving from πT

to π2. The central bank may decide to do nothing, waiting for another supply
shock – a favourable one this time (ε < 0) – hoping that this favourable shock
will counterbalance the initial shock, thus bringing the economy back to
point A and inflation rate πT, hoping for instance that oil and gasoline prices
will fall relative to other prices, as happened in the mid 1980s and 1990s.

But suppose that the central bank loses patience or does not believe that
relative oil and gasoline prices will fall relative to other prices, thus acting to
bring back the inflation rate towards its target πT. In order to do so, the central
bank will raise interest rates, say to f2, moving along its reaction function RF1,
in an attempt to slow down the economy and eventually reduce inflation
rates, as it had done in our example of section 2. But this won’t do. The
economy will run into a recession, moving to point C on the IS1 and AD1

curves, with rates of capacity utilization falling to u1, but the rate of inflation
will stay where it is, at π2, because the economy is still on the flat portion
of the Phillips curve. The central bank will thus believe that it has made an
incorrect assessment of the natural rate of interest, and thus, as discussed in
the example of section 2, it will revise upwards the value of f0, thus shifting
upwards its reaction function. To achieve its target inflation rate πT, the
central bank will need to shift its reaction function to RF2, thus shifting
down the aggregate demand curve to AD2. By so doing, the central bank
needs to raise interest rates momentarily to f3, thus bringing down economic
activity to a rate of utilization u3, at point D on the IS1 and AD2 curves. As
the economy is now out of the flat Phillips curve area, inflation rates will
indeed fall, as New Consensus analysis tells us. Eventually the economy will
reach point E, at the target inflation rate πT, with a rate of utilization unl and
a real interest rate equal to f4.

There are many lessons that can be drawn from this analysis that incorpor-
ates a flat Phillips curve segment. First, we see that the decision of the central
bank bureaucrats to reduce the inflation rate back to its target level does have
implications for the real economy. In contrast to the New Consensus model
that was presented in section 2, the anti-inflation policy does lead to higher
real rates of interest in the long run, and it also leads to lower economic
activity – here lower rates of capacity utilization. An identical result would
have been achieved without a supply shock, if, for instance, the central bank
had decided to lower the inflation target, as many central banks did in the late
1980s and early 1990s. The decision to have lower inflation rates would also
have required higher real interest rates and lower economic activity, both in
the short run – during the transition to the new inflation rate – and in the long
run, once the inflation target has been achieved. Thus, with a flat Phillips
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curve segment, a feature which seems to be supported by empirical research,
monetary policy does have an impact on the real economy, something which
is denied by central bankers and New Consensus authors.

Keen students may object that some countries have had high rates of capac-
ity utilization and low rates of unemployment over the last few years, and
hence they may question whether the present model correctly represents real-
ity. First, it should be noted that the model can work in reverse gear. If the
economy is mainly subjected to favourable supply shocks, for instance falling
oil and gasoline prices relative to general prices, or falling relative import
prices, due to relative decreases in the prices of commodities or because of
cheap imports coming from emerging nations such as China or India, the flat
portion of the Phillips curve will tend to shift down. If central banks attempt
to keep the inflation rate around the inflation target πT, they will now lower
interest rates and shift their reaction function downwards, thus bringing the
rate of capacity utilization towards unh in Figure 10.2.4 Secondly, even with-
out favourable supply-side shocks, if central bankers are brave enough to test
the waters, by lowering real rates to push up rates of capacity utilization,
they will manage to increase the level of economic activity without gener-
ating higher inflation as long as the achieved rates of capacity utilization
remain within the flat portion of the Phillips curve. It is said that this is what
Allan Greenspan did for the United States in the late 1990s. The boom in the
United States had a positive impact on economic activity in the entire world
economy.

What is interesting here is that several different configurations are pos-
sible. In other words, there is not a unique equilibrium, as in the standard
New Consensus model. There is a multiplicity of possible equilibria, that
depend on the estimates of the central bank. Obviously, the ‘equilibrium’ of
the economy is something which is highly arbitrary. It depends on the central
bank assessment of un – the NAICU as assessed by the monetary authorities.
With the flat Phillips curve, any rate of utilization between unl and unh keeps
inflation at a constant rate. Thus, if central bankers are overly prudent, as the
European Central Bank has often been accused of having been, the economy
will run close to unl, and average rates of unemployment will be high; by
contrast, if central bankers are more audacious, as Allan Greenspan is said
to have been in the late 1990s, the economy can run with constant infla-
tion at high rates of utilization, close to unh, and with low average rates of
unemployment.

4 Second Post Keynesian Amendment:
Unemployment Hysteresis5

So far capital accumulation has been omitted. Estimates of Phillips curves
were initially based on unemployment rates, but many estimates are based
on rates of capacity utilization, as in the previous sections, but also on growth
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rates of real output (Goodhart, 2003). One reason for this is unemployment
hysteresis, an hypothesis put forward by both New Keynesian and Post Key-
nesian economists, and for which there is considerable empirical evidence
(McDonald, 1995; Stanley, 2004; Mitchell and Muysken, 2008). Hystere-
sis is a term taken from physics. In economics, it means that we cannot
know the final position of a variable without knowing what happened dur-
ing the transition towards this final or long-run equilibrium. By contrast, in
most economic models, the equilibrium can be defined without knowing the
dynamics of the transition that would lead the economy to this equilibrium.

Within the context of the traditional Phillips curve, hysteresis implies that
changes in wage and price inflation depend essentially on the change in the
unemployment rate, rather than its level, a claim that, surprisingly, could
already be found more than 40 years ago in Bowen and Berry (1963). The
main justification for this is that employed workers have little reason to fear
the possibility of losing their job as long as the rate of unemployment is not
rising. But the faster unemployment is rising the more threatened workers
feel, and the more likely they are to waive real wage objectives, thus giving
rise to falling inflation. Formally, this implies that we have:

�π = −γ(�U) + ε (10.2C)

where U is the rate of unemployment and where γ > 0.6

But what is the relationship with growth rates? In a model where labour
employment is roughly proportional to real output, the growth rate of
employment, noted e, is given by:

e = g − λ (10.6)

where g is the growth rate of real output, while λ is the growth rate of technical
progress as measured by labour productivity.

A traditional concept in economics is the concept of the natural rate of
growth, which we denote by gn. This natural rate of growth is the sum of the
growth rate of the labour force, which we denote by n, and the growth rate
of technical progress, so that:

gn = n + λ (10.7)

Putting equations (10.6) and (10.7) together, and remembering that the
change in the rate of unemployment is approximately equal to the difference
between the rate of growth of the labour force and that of employment,
we get:

�U = n − e = gn − g (10.8)
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The change in the rate of unemployment is thus also equal to the difference
between the natural and the actual rate of growth of the economy. On that
basis, we can rewrite the basic New Consensus model of section 2 in terms
of growth rates, in a way which is very analogous. We have:

g = a − bf IS (10.1B)

�π = γ(g − gn) + ε PC (10.2D)

f = f0 + α1(π − πT ) RF (10.3)

In equations (10.1B), (10.2D) and (10.3), the actual and natural growth
rates g and gn play the role that u and un were playing in the initial basic
model given by equations (10.1), (10.2) and (10.3).7 The actual output growth
is said to depend negatively on real interest rates; changes in inflation are
caused by changes in the rate of unemployment; and real interest rates are
set on the basis of the difference between actual and target inflation. The
graphical representation of our new model is thus exactly similar to that of
Figure 10.1. We get the same results. Following any temporary or permanent
shock, the growth rate of real output will be brought back to the natural
rate of growth. If the monetary authorities assess correctly the natural rate of
interest, the target inflation rate will be achieved. Thus, in analogy with the
model of Figure 10.1, the actions being pursued by the monetary authorities
have no impact on the natural rate of growth, they only have an impact on
the inflation rate.

However, there is one difference. In the model of Figure 10.1, the choice
of a lower inflation target would have had no effect on the rate of utilization
and the rate of unemployment. Here, by contrast, there is unemployment
hysteresis. The choice of a lower inflation target would force the appearance
of a sequence of periods during which the actual growth rate of real output,
g, is smaller than the natural rate of growth of the economy, gn, as would
occur in Figure 10.1 when the economy moves to point D and then from D
to A. As a result, as can be read off equation (10.8), the rate of unemployment
would be rising during a number of periods. Once the economy is back to
point A, where the target inflation rate is achieved with g = gn, the rate of
unemployment U is constant, but it is higher than it was before the decision
to have a lower inflation target. Thus, within this framework, there is also no
unique NAIRU, although long-run growth is supply-led, being determined
by the natural rate of growth (Taylor, 2000, p. 91).

5 Third Post Keynesian Amendment: Unemployment
and Growth Hysteresis8

Post Keynesians however make a further argument. They believe that if the
concept of a natural growth rate is to be of any assistance, it is determined
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by the path taken by the actual growth rate. The most likely candidate for
endogenous changes in the natural rate of growth induced by high growth
rates of demand is the rate of technical progress. This argument was made by
Joan Robinson in her magnum opus:

But at the same time technical progress is being speeded up to keep up with
accumulation. The rate of technical progress is not a natural phenomenon
that falls like the gentle rain from heaven. When there is an economic
motive for raising output per man the entrepreneurs seek out inventions
and improvements. Even more important than speeding up discoveries
is the speeding up of the rate at which innovations are diffused. When
entrepreneurs find themselves in a situation where potential markets are
expanding but labour hard to find, they have every motive to increase
productivity. (Robinson 1956, p. 96)

And it was also a point made by Nicholas Kaldor in a lecture in 1954:

The stronger the urge to expand . . . the greater are the stresses and strains to
which the economy becomes exposed; and the greater are the incentives to
overcome physical limitations on production by the introduction of new
techniques. Technical progress is therefore likely to be greatest in those
societies where the desired rate of expansion of productive capacity . . .

tends to exceed most the expansion of the labour force (which, as we
have seen, is itself stimulated, though only up to certain limits, by the
growth in production). (Kaldor, 1960, p. 237)

These arguments go beyond theory. In a study based on a sample of fifteen
developed countries over the post-war period, León-Ledesma and Thirlwall
(2002) have shown that the natural rate of growth is endogenous to the rate of
growth of output demand. They show that the natural rate of growth rises in
booms, and falls in recessions. As they say, ‘growth creates its own resources
in the form of increased labour force availability and higher productivity of
the labour force’ (2002, p. 452). Thus this study, as well as that of Perrotini
and Tlatelpa (2003) for the three North American countries (Mexico, Canada,
and the United States), provide empirical support for this third Post Keyne-
sian amendment to the New Consensus model. They show that the long-run
equilibrium is not only supply-led, but also demand-led.

Formally, we can assume that there is an increase in the rate of growth
of productivity as long as the natural rate of growth does not catch up with
the actual rate of accumulation (the rate of productivity growth will decline
as long as the natural rate of growth exceeds the actual rate), which we can
write as:

�gn = φ(g − gn) (10.9)
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Figure 10.4 Impact of reducing the inflation target in the new consensus model
amended with an endogenous natural rate of growth

Thus, in the world described by equations (10.1B), (10.2D), (10.3) of the
model presented in the previous section, with the addition of equation (10.9),
the decision to reduce the target inflation rate is likely to bring about not
only a higher rate of unemployment but also a permanently lower growth
rate of the economy. Intuitively, this can be seen in the following way. The
central bank decides to reduce the target inflation rate. This is equivalent
to an upward shift in the central bank reaction function. The central bank
needs to raise the real interest rate to reduce economic activity and bring
down inflation. The reduced growth rate in GDP however reduces the nat-
ural rate of growth of the economy, as assumed in equation (10.9). This, in
turn, leads to an increase in the natural rate of interest, as can be seen from
equation (10.10), which puts together equations (10.1B) and (10.3):

f0 = fn = (a − gn)/b (10.10)

Thus, unless the central bank is aware of this change in the natural rate of
growth and in the natural rate of interest, it will be unable to achieve its new
target inflation rate. As was the case in the example of section 2, the central
bank will be forced to get into a new round of interest rate hikes, revising its
estimate of the natural rate of interest, until finally the new target is achieved,
but at a rate of output growth that is much lower than the one the economy
was enjoying before the reduction in the target rate of inflation.

Figure 10.4 illustrates this third Post Keynesian amendment. Assume that
initially the economy is at point E, growing at the rate gnE, with a rate of
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inflation πE and an interest rate at rE. The relevant curves are IS, AD1 and
RF1. Suppose now that the central bank is unhappy about this steady-state
inflation rate, and decides to target a lower inflation rate, given by BT , as
shown in the second quadrant of Figure 10.4.

To the new inflation target corresponds a new reaction function, given by
RF2, inducing the central bank to set a higher real rate of interest, rB. This
brings the economy from point E to point B on the new aggregate demand
curve AD2, with a lower growth rate at gB, thus inducing an economic slow-
down in an effort to force down the inflation rate. If the natural rate of growth
were to remain constant at gnE, as assumed by New Consensus authors, the
economy would slide along the AD2 aggregate demand curve, eventually
reaching point E′, with the target rate of inflation BT being achieved at this
growth rate gnE.

However, the tight monetary policy induces a reduction in the natural rate
of growth, and as a result, the economy will reach instead a new long-run
equilibrium at point C, with a natural rate of growth gnC, a real interest rate
rC, and an inflation rate πC. The monetary authorities would thus realize that
further, tougher, action is needed, and that more restrictive monetary poli-
cies need to be imposed to finally reach the new inflation target. In other
words, the monetary authorities need to revise upwards their assessment of
the natural rate of interest. A second round of high real interest rates would
need to be administered, initially bringing the economy to point B′, and so
reducing further the natural rate of growth. The central bank reaction func-
tion would have to move as far up as RF3, shifting in the aggregate demand
curve to AD3. Moving down along this new aggregate demand curve, the
economy would eventually end up in its new equilibrium, given by point
B∗ in Figure 10.4, with the lower inflation target πT being achieved. At this
point, the natural real rate of interest would stand at r∗

B – a higher rate than
the initial natural rate rE. The growth rate of demand and the natural rate of
growth would be equal at gnB – a smaller rate than the initial growth rate gnE.

The implications of this Post Keynesian amendment can also be illustrated
with the help of Figure 10.5. As is obvious from equation (10.9), the economy
will stop moving only when g = gn, that is when the actual growth rate and
the natural growth rate are equal. This implies that any point on the 45 degree
line of Figure 10.4 is a potential long-run equilibrium. The 45-degree line is
an equilibrium locus. There is a continuum of equilibria.

Initially the economy stood at point E in Figure 10.5. With the new infla-
tion target, a recession is being orchestrated, with the economy being pushed
to point B, away from the 45-degree line. As the economy moves down the
aggregate demand curve of Figure 10.4, it goes back towards the equilibrium
locus, first at point C. But since point C still corresponds to an inflation rate
higher than the new inflation target, a new round of interest rate hikes will
be required, pushing the economy to point B′. Eventually the reduced eco-
nomic activity will be successful in reducing inflation rates enough, and the
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economy will achieve the new long-run equilibrium, given by point B∗, on
the 45-degree line.9

The implications of this amendment to the New Consensus are of course
much more dramatic than the previous ones, and perhaps have not yet been
emphasized enough. The costs in terms of output or capital (K) lost are
growing exponentially and are not limited to the transitional phase. Beyond
hysteresis of the rate of unemployment, what we have is hysteresis in the
rate of growth of the economy.

Figure 10.6 summarizes all this by illustrating the implications of a reduc-
tion in the target inflation rate in: (a) the standard New Consensus case;10

(b) unemployment hysteresis; (c) growth hysteresis. In contrast to New Con-
sensus authors, Post–Keynesians fear that monetary policies designed to
restrain demand have a negative impact on actual long-run economic activ-
ity (Fontana and Palacio-Vera, 2007). The argument above has raised serious
questions about the advisability of such restrictive policies.

6 Fourth Post Keynesian Amendment: Taking Liquidity
Preference into Account11

So far we have completely set aside an important issue. We did not care
to differentiate the short-term interest rate under the control of the central
bank – the overnight rate in most countries, also called the federal funds rate
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in the United States – from the rate of interest which is of concern to the
private economy. Economists usually assume that this rate is the long-term
rate of interest. But what long-term rate? Presumably, entrepreneurs or home
buyers are not concerned with the riskless Treasury long-term rate of interest.
Rather, what they are concerned with is the long-term rate of interest that
is relevant to most private actors, the mortgage rate for households and, for
instance, the Baa graded corporate yield for entrepreneurs. What we should
really have been saying is that economic activity depends on this long-term
risky market interest rate, which we shall call the market rate and denote by
r, and that this rate depends on the federal funds rate f , the term spread ρ

and the risk spread τ. A more appropriate amended model, starting from the
basic model of section 2, would thus be:

u = a − br IS (10.1C)

�π = γ(u − un) + ε PC (10.2)

f = f0 + α(π − πT) RF (10.3)

r = f + ρ + τ TM (10.11)

where equation (10.11) is the transmission mechanism equation, TM, that
links the federal funds rate to the market rate that is relevant to the private
sector (both in real terms).12

Figure 10.1 needs to be a bit more complicated now. We need to dis-
patch the 45-degree quadrant, and introduce the transmission mechanism
equation TM. The reaction function equation is moved to the south-west
quadrant, while the transmission mechanism equation makes its appearance
in the fourth quadrant – the north-west quadrant – as drawn in Figure 10.7.

What difference does this make? It helps to understand and picture what
has been occurring on financial markets since August 2007. Several observers
of the financial scene have described the recent financial turmoil as a ‘Min-
sky moment’. Hyman Minsky (1986) is a Post Keynesian economist who paid
considerable attention to financial markets, debt ratios, stock-flow relations,
and liquidity preference.13 In particular, he argued that capitalism inher-
ently brings about fragile financial structures, as bankers and borrowers forget
about past crises, taking ever risky positions that eventually generate defaults,
insolvencies, and falling asset prices, as seems to be the case since 2007. In
a nutshell, his view, as argued by Joan Robinson, was that tranquillity breeds
instability. Had he known about the New Consensus, Minsky would have
been most certainly quite appalled by its simple three-equation apparatus
that ignores payment flows arising from debt stocks as well as fluctuations in
asset prices.

But how can some of Minsky’s concerns be dealt with within the model
of Figure 10.7? Assume that the economy starts off from point A, shown in
all quadrants of the Figure. In a ‘Minsky moment’, the risk spread τ rises
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considerably.14 As there is a rush towards liquidity and riskless assets, the
prices of risky assets fall, and hence the interest rates on these assets rise.
This is represented in Figure 10.7 by an upward shift of the transmission
mechanism curve, from TM1 to TM2. Thus, even if the financial crisis does
not have a direct impact on the real economy – meaning here that the a
coefficient in the IS equation remains put, there will be consequences for the
real economy because market rates will rise from r1 to r2. If the central bank
does not modify its reaction function, the aggregate demand curve will get
shifted downwards from AD1 to AD2 and economic activity will fall to u2,
with the economy moving from point A to point B. Then, as inflation rates
start to fall, as a result of the rates of capacity utilization being below their
normal levels, nominal and real federal funds rates will be brought down by
the central bank, moving along the RF1 reaction function.

If the monetary authorities react in the normal way, without taking into
account the turmoil in the financial markets and the higher risk premia, the
economy will be brought back to the normal rate of capacity utilization, but
at a steady rate of inflation that will be below the target, at point C. In other
words, the risk premium in financial markets acts like a negative shock on
the aggregate demand curve, just like a real negative shock would. If this
financial shock is large enough it could even bring about negative inflation,
and hence debt-deflation as argued by Minsky.
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The higher risk premium requires the central bank to modify its assessment
of the natural rate of interest, f0, in a counter-intuitive way, since it must
reduce the federal funds rate when long-term market interest rates are rising.
The monetary authorities must shift their reaction function, to RF2, and
reduce the federal funds rate to f2 in order to keep inflation on target at πT

and avoid a reduction in economic activity (thus keeping market interest
rates at r1). If they do so, and assuming the financial turmoil does not have
further effects, the central bank could succeed in keeping the economy at
the normal rate of utilization, thus keeping the economy at points A in the
north-east and south-east quadrants, which correspond to points A′ of the
north-west and south-west quadrants.

The central bank may not claim, as it sometimes does, that long-term mar-
ket rates are a proper proxy for the natural interest rate and a guide to help set-
ting the federal funds rate. In the present case, if the central bank were to raise
its estimate of the natural rate of interest, in an effort to follow the apparent
increase in long-term market rates, it would only make matters worse.

7 Conclusion

The purpose of the present chapter was to show how easily the New Consen-
sus model can be amended in ways that substantially alter its main results.
New Consensus authors are certainly on the right track when they model
interest rate targeting – a requirement of macro models long made by Post
Keynesian authors. But as pointed out by Pollin (2003, p. 293), their hypothe-
sis of a unique stable equilibrium is unwarranted and leads to overly simplistic
policy prescriptions. Things are much more complicated once hysteresis
effects are introduced in an amended New Consensus model. The addition of
liquidity preference effects also enriches the model, showing that the life of
central bankers in setting interest rates is far from being simple, irrespective
of their role as lender of last resort, even if they only assign to themselves the
task of keeping inflation rates stable. Whether this ought to be their main
task is another issue, discussed by others.15

Notes

1. Many thanks for the timely and pertinent comments of Louis-Philippe Rochon.
Grateful thanks also to Giuseppe Fontana and Mark Setterfield, who strongly
encouraged me to make substantial changes, thus inducing me to simplify the
analysis.

2. The rate of capacity utilization is the ratio u = Y/Yfc , where Y is output and Yfc is
output if all productive capacities were fully used (full-capacity output). Thus, in
general, firms have spare capacity and could produce more.

3. This section draws implications from a critique of the New Consensus that can be
found in Kriesler and Lavoie (2007).

4. We leave it as an exercise to draw such a situation with the help of a modified
Figure 10.3.
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5. This section is mainly inspired by Lavoie (2006), which was first presented at the
University of Burgundy in 2002. See also Lavoie (1992, pp. 405–7).

6. The standard view would say that: �π = −γ(U) + ε

7. To introduce capital accumulation, an alternative to the suggested amended model
would be to keep equations (10.1), (10.2), and (10.3) as they are, while adding the
following equation:

g = gn + µ(u − un)

in which case the efforts of the central bank to bring back the economy to its
normal level of capacity utilization would also bring back the actual growth rate
to its natural level.

8. This section is mainly inspired by Lavoie (2006), where more details and graphs
can be found. See also Dutt (2006) for a similar approach, and also Cornwall
(1977).

9. In reality, a second case is also possible (Lavoie, 2006). But lower inflation targets
still induce lower growth rates in the long run.

10. In the event that there is growth, but no hysteresis.
11. This section is inspired by Villieu (2004, p. 299) and the presentation of Barbera

and Weise (2008). See also their chapter in this book.
12. There is another issue, which will be set aside, but that warrants careful attention:

there is evidence that economic agents react just as much to nominal interest
rates as they do to real rates. For instance, the investment decisions of firms are
known to be influenced by their cash flow, but the cash flow depends on nominal
interest rates not real ones, as Mark Setterfield has reminded me. Similarly, as
pointed out by Haight (2007–8), mortgage loans to households are usually granted
on the basis of various measures of cash flow expenditures on housing relative to
current income, and thus are based on nominal interest rates and not real rates
(unless expected future housing price increases are taken into account – a cause
of the sub-prime crisis). Doing justice to this issue would require more than an
amendment to the New Consensus model. This point, however, may help to
explain why Seccareccia (2008) finds that real interest rates set by the Bank of
Canada are generally inversely related to inflation. Raising nominal interest rates
when inflation is rising may be enough.

13. The contribution of Minsky is explained in more detail in the chapter of Wray and
Tymoigne for this book.

14. As Stiglitz and Greenwald (2003, p. 200) point out: ‘The links . . . between T-bills
and lending rates are weak. They may move in tandem “normally”; but it is when
matters are not normal – when the economy is facing a crisis or an episode of
inflation – that macro-economic policy becomes important. It is just at those
times that the usual relationships break down’.

15. See in particular the special issue of the Journal of Post Keynesian Economics, edited
by Rochon (2007).
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11
Minsky Meets Wicksell: Using the
Wicksellian Model to Understand the
Twenty-First Century Business Cycle
Charles L. Weise and Robert J. Barbera

The recent turmoil in US financial markets presents undergraduate macroe-
conomics instructors with an opportunity to link dry textbook presentations
to exciting and important real world events. Speculative excess and panic
in financial markets, vulnerability of the banking system, widening credit
spreads, the Fed’s difficulty in managing long-term risky interest rates, and
its use of unconventional open market operations are topics that have been
discussed extensively in the financial press. Unfortunately, the IS–LM model
that is still the centerpiece of most Intermediate Macroeconomics and Money
and Banking textbooks is not well-suited for an analysis of such topics. IS–LM
takes the money supply rather than the interest rate as the target for mon-
etary policy and makes no distinction between short and long, risk-free
and risky interest rates. The Romer (2000) model, variants of which have
appeared in some recent textbooks (e.g. Taylor, 2003; Frank and Bernanke,
2004; DeLong and Olney, 2006), rectifies the first of these problems but at
great expense. By assuming that the Federal Reserve controls the key interest
rate, the Romer model has monetary policy directly affecting investment,
thereby abstracting entirely from the banking and financial sector. Thus a
great virtue of the IS–LM framework, its depiction of monetary policy as a
tool that acts through the financial system, is lost. On two counts we would
submit that the loss is unacceptable. First, financial markets/banking sys-
tem developments have played a central role in unfolding US and global
macroeconomic developments over the past twenty years. Second, the ascen-
dance of financial economics in the world of economic theory, over the
past twenty years, is undeniable. This, in turn, argues for a larger – not
smaller – place for banks and asset markets in an ideal intermediate macro
framework.

This chapter demonstrates how a variant of the Wicksellian model in Weise
(2007) can be used to help students understand recent events in financial
markets and the macroeconomy. In the process, it introduces students to
some of the insights of financial economics and some of the key arguments

214



 

9780230_202030_13_cha11.tex 1/6/2009 11: 54 Page 215

Charles L. Weise and Robert J. Barbera 215

made by Hyman Minsky as to the centrality of finance in the generation of
business cycles. Basic financial economy notions concerning yield curve and
credit spread theories are key drivers in the model and thus render discussions
of these concepts central rather than ancillary. We do not attempt a complete
formalization of Minsky’s theories (for a recent treatment see Bellofiore and
Ferri, 2001); instead, we integrate one key Minskyan concept – the evolution
of perceptions of risk over the business cycle as reflected in credit spreads –
into the Wicksellian model and draw out the implications for the macroe-
conomy and the challenges facing the Federal Reserve. Echoing Weise (2007),
the paper places financial market dynamics between Fed controlled overnight
rates and the risky real rates that drive investment. In addition, by adding
Minsky’s insights about risk appetites, the model is able to explain periodic
sharp shifts in Fed policy in a fashion that is missing from more traditional
approaches.

1 A Minskyan Interpretation of Recent Financial Market Crises

Referring to the recession of 2001, Paul Krugman (2002) wrote ‘this is not
your father’s recession – it’s your grandfather’s recession.’ By this he meant
that the 2001 recession (and by extension the likely recession of 2008) was
not triggered by interest rate increases intended to reduce inflation as was
typical of post-Great Depression recessions. Rather, today’s recessions are
driven by the kind of investment boom and bust cycle that produced repeated
‘panics’ in the nineteenth and early twentieth centuries. Seeking a way of
understanding the current financial market crisis-cum-recession, a number
of authors (e.g. Kregel, 2007; Leamer, 2007; Whalen, 2007; Wray, 2007) have
argued for a reconsideration of the works of Hyman Minsky. As Barbera and
Weise (2008) argue, the Federal Reserve’s success in eliminating inflation as
an important destabilizing influence in the US economy since the early 1980s
has laid bare the financial sources of business cycles of the kind described by
Minsky (1975) and elsewhere. Minsky’s ideas are worth incorporating into
undergraduate macroeconomics courses.

The core of Minsky’s theory is the ‘financial fragility hypothesis’, according
to which financial institutions’ tolerance for taking risky positions in asset
markets evolves over time, affecting firms’ financing decisions and the level
of investment. In Minsky’s model, the level of investment by a firm is con-
strained by the net cash flow generated by its assets and liabilities and its
ability or willingness to borrow to finance investment. Firms and prospec-
tive lenders adopt conventions that guide the optimal ratio of external (debt)
financing to internal financing. These conventions reflect perceptions of risk
or what Minsky refers to as the appropriate ‘margin of safety’. When con-
fidence is high, firms want to rely more heavily on external versus internal
finance, and therefore increase purchases of capital goods. When confidence



 

9780230_202030_13_cha11.tex 1/6/2009 11: 54 Page 216

216 Minsky Meets Wicksell

is low, firms want to reduce external finance and so reduce the pace of
investment.

Minsky (1986) describes the typical phases of a finance-led business cycle.
In the early stages of recovery from a recession, memories of previous finan-
cial calamity heighten the perception of risk by borrowers and lenders. Firms
leave themselves a large ‘margin of safety’ by reducing debt and financing
most of their investment internally. What external financing they do is in
the form of ‘hedge financing’: the purchase of assets that generate sufficient
income to cover interest payments and amortize the debt. As recovery persists
and leads to expansion, perceptions of risk are reduced and firms begin to
increase the amount of debt used to finance investment. In this phase borrow-
ing takes the form of ‘speculative financing’, in which the income generated
by the purchased assets is sufficient to cover interest payments alone. As the
expansion endures, perceptions of risk fall further. A high level of leverage
becomes the norm, the purchase of new assets being financed by ‘ponzi bor-
rowing’, under which the firm’s ability to make interest payments and pay
down the debt is contingent on rising prices of its purchased assets. At some
point during the expansion, some event will inevitably cause realized profits
to fall short of expectations, causing firms to increase their perception of risk
and pull back on investment. The result is a cumulative process in which
profits fall, perceptions of risk increase, firms purge their balance sheets of
debt, asset prices fall, and the economy sinks into a deep recession.

Minsky’s template aptly characterizes the internet boom and bust of
1997–2001 and the housing market boom and bust of 2003–2008. The inter-
net bubble of the 1990s began with real productivity-enhancing innovations
that sparked a stock market and investment boom. These are shown in
Figure 11.1. The boom accelerated as borrowers and speculators took advan-
tage of new markets for exotic financial derivatives and money poured into
hedge funds and other loosely regulated entities. Interest rate increases fol-
lowed by a slowdown in growth in 2000 popped the bubble, causing stock
markets to crash and non-residential investment to nosedive, and the econ-
omy fell into recession in early 2001. The housing market bubble emerged out
of the ashes of the recession as the Fed maintained a low interest rate policy
and savers, stung by losses in the stock market, searched for higher-yielding
assets elsewhere. Rising housing prices attracted speculative and then ponzi
borrowing in the form of innovative mortgage contracts such as no down
payment mortgage loans, adjustable rate mortgages, and 2/28 adjustable rate
loans with ‘teaser’ rates. The availability of cheap finance created a boom in
housing construction as shown in Figure 11.2. As the housing boom began to
cool off at the end of 2006, housing price increases failed to match expecta-
tions and borrowers who had counted on being able to re-finance on the basis
of higher home values were unable to do so. Beginning in 2007, households
and lenders sought to de-leverage their positions in the housing market,
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resulting in a tightening of lending standards, foreclosures, a steep drop in
residential investment, and (possibly) another recession.

The housing boom and bust carried with it a Minskyan boom–bust cycle
in other financial markets. The securitization of home mortgages during the
boom period and the overly optimistic estimates of likely default rates pro-
vided a cheap form of financing for a number of speculative activities in the
business sector. The proliferation of mortgage-backed securities, collateral-
ized debt obligations, conduits, and structured investment vehicles facilitated
an increase in leverage in the business sector as a whole. The collapse of the
housing market called into question the value of mortgage-backed securi-
ties and led to a de-leveraging process that has pushed asset prices down and
caused liquidity to dry up in certain sectors of the financial system, worsening
the threat of recession.

2 Minsky Modifies Wicksell

Minsky’s story of evolving attitudes toward risk and the consequent asset
market imbalances and crashes can be taught in an undergraduate macroe-
conomics class using a version of Weise’s (2007) Wicksellian macroeconomic
model. The centerpiece of Minsky’s financial instability hypothesis is that
there is a consistent pattern to the perception of risk over the course of a
business cycle. The original version of the Wicksellian model abstracted from
considerations of risk. In this chapter we add a risk premium or credit spread
as an additional wedge between the Federal Reserve’s monetary policy instru-
ment and the market interest rates relevant for the determination of aggregate
demand. This model modification allows us to provide a much more realis-
tic description of both the late 1990s technology boom and the more recent
housing boom and bust. More importantly, the model does three things. It
exposes the difficulties the Fed now faces as it tries to respond to the current
financial crisis. It offers a rationale for the unconventional market interven-
tions to which the Fed has resorted in recent months. Lastly, it reveals an
asymmetry in recent Fed policy that may have contributed to the violence
of recent asset market upheavals.

When we discuss the risk premium in the context of the Wicksellian model,
we have in mind something like the difference between the yields on Baa
corporate bonds and 10-year US Treasury notes. Figure 11.3 shows that, con-
sistent with Minsky’s theory, recessions (shown as shaded areas) tend to
coincide with sharp increases in this credit spread while the credit spread
plunges during recoveries. Importantly, the spread has a clear tendency to
continue to shrink as expansion endures. At times, however, financial market
turmoil not associated with recession generates dramatic spread widening.
Spreads soared during the 1987 stock market crash, the Mexican peso crisis
of 1994–95, and the collapse of Long Term Capital Management in 1998.
In each of these cases the Federal Reserve responded with lower interest
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rates and expanded access to the discount window. Spreads tightened there-
after. Clearly monetary policy-makers are quite sensitive to major swings in
spreads. Statements by Fed officials make it equally clear that these reactions
are linked to concerns about risk assessments.

Our model makes an important distinction between perceptions of risk in
our model and the state of expectations of consumers and investors. Per-
ceptions of risk, represented by the risk premium, refers to the subjective
probability assigned to adverse events: technically, in Minsky’s theory, the
probability that the cash flow generated by the firm’s assets will be insuf-
ficient to make payments required by the firm’s liabilities. More generally,
the risk premium reflects considerations of liquidity preference, which is a
concept inseparable from broader conceptions of financial risk. Thus sharp
shifts in credit spreads at once reflect changing attitudes about risk and shift-
ing sentiments about liquidity needs. In an uncertain environment, firms
will seek to weight their asset holdings towards more liquid assets such
as Treasury securities so that they are in a position to cover shortfalls in
cash flow. During a crisis, the demand for safe securities relative to more
risky securities rises as firms try to stay (or become) liquid, driving the risk
premium up.

Whereas risk reflects in a sense the variance of asset returns, the state of
expectations refers to the expected value of future returns on a firm’s assets
or the profitability of investment.1 The risk premium as we define it enters
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into the cost of capital for the firm, while the state of expectations affects
the demand for investment at a given cost of capital. Of course, during
booms and busts the risk premium and state of expectations tend to move
together: optimism about rates of return goes hand in hand with conviction
that bad outcomes are only a remote possibility. But Minsky, insightfully,
distinguishes between mean expectations and concerns about potential for
disappointment. In Minsky’s framework consumer and business expectations
may well remain rational over the course of an expansion. But even amidst
steady mean expectations, fear of disappointment recedes as an expansion
matures – and as such risk appetites grow. Thus it is essential that we model
these two concepts separately.

The Wicksellian model with credit risk consists of three equations:

TS curve: rt = ω(ft − Etπt+1 + τ + σ) + (1 − ω)r∗
t + ηt (11.1)

IS curve: yt = −α(rt − r∗
t ) + ut (11.2)

AS curve: πt = Etπt+1 + θyt + vt (11.3)

The IS and AS curves are consistent with widely-used linearized versions of the
New Keynesian model. The IS curve says that the output gap (yt ) is negatively
related to the deviation of the real long-term risky interest rate (rt ) from
the Wicksellian natural rate of interest (r∗

t ), defined as the real risky interest
rate consistent with full employment in the absence of temporary demand
shocks, plus a demand shock (ut ). The AS curve says that the inflation rate πt

is determined by expectations of future inflation, the output gap (yt ), and a
price shock (vt ).

The term structure (TS) curve determines the real long-term risky interest
rate (rt ). A complete derivation of this equation is provided in the Appendix.
The TS curve embodies the expectations theory of the term structure of inter-
est rates, according to which long-term rates are a weighted average of current
and expected future short-term rates. The first term is the federal funds rate
(ft ) adjusted for expected inflation (Etπt+1), the term premium (τ), and the
average risk premium (σ). This is meant to represent the ‘short end’ of the
yield curve. The second term represents the ‘long end’ end of the yield curve,
which is anchored by the Wicksellian natural rate of interest (r∗

t ). The real
long-term risky interest rate is a weighted average of these two terms plus
a stochastic risk premium shock (ηt ). The coefficient ω may be interpreted
as the length of time (expressed as a fraction of the term of the long-term
bond) during which short-term rates are expected to depart from their long-
run equilibrium values. As such, we can interpret ω as the ‘persistence’ of
monetary policy decisions. In the Appendix, ω is defined as the length of the
‘period’ during which shocks occur and monetary policy decisions are made,
expressed as a fraction of the term of the long-term bond.
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The model can be presented in graphical form as in Figure 11.4. A similar
graphical apparatus appears in Marc Lavoie’s paper in this volume (Lavoie,
2009). As explained in Weise (2007), in equilibrium the federal funds rate is
equal to its neutral rate f ∗

t (= r∗
t + π∗ − τ − σ). When the federal funds rate is

at this level and there are no risk premium, demand, or price shocks, the real
interest rate is equal to the Wicksellian natural rate, the output gap is zero,
and inflation is at its long-run average or target rate (π∗). If the Federal Reserve
reduces the federal funds rate, the real interest rate falls along the TS curve.
The reduction in the real rate is less than one-for-one because the long end of
the yield curve is anchored by the Wicksellian natural rate. The decline in the
real interest rate increases output along the IS curve, which causes inflation
to rise along the AS curve. If expectations are adaptive, deviations of inflation
from the target level in one period may cause the AS and TS curves to shift in
later periods, generating interesting dynamics. These are discussed in detail
in Weise (2007) but are not considered here for reasons given below.

There are four types of shocks that can shift the curves in Figure 11.4.
The first three are risk premium shocks (ηt ), which shift the TS curve; price
shocks (vt ), which shift the AS curve; and temporary spending shocks (ut ),
which shift the IS curve. The fourth type of shock is a shock to the Wicksellian
natural rate of interest. The natural rate of interest is generated by the process

r∗
t = r∗

t−1 + zt (11.4)
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Figure 11.5 The effect of a risk premium shock (increase in ηt )

A non-zero realization of zt is interpreted as a permanent spending shock that
changes the long-run equilibrium interest rate consistent with full employ-
ment. For example, in the loanable funds model with output fixed at the full
employment level, a decrease in savings or an increase in investment demand
results in a higher equilibrium interest rate. Thus a non-zero realization of zt

shifts the IS curve, and because the IS curve is expected to remain in its new
position for the indefinite future, the TS curve shifts as well.

The important events of the internet and housing boom and bust can be
represented by shocks to the natural rate of interest and the risk premium.
The story can be told without reference to the inflation rate, so we omit the
aggregate supply component of the model in the analysis that follows.

Consider first a shock to the risk premium (ηt ), shown in Figure 11.5. A
rise in perceptions of risk in the financial sector causes borrowers and lenders
to reassess the ‘margin of safety’ associated with debt finance. Perceiving a
higher probability of bad outcomes on loans (an increase in the variance
around expected future cash flows), lenders offer less favourable borrowing
terms on loan contracts, including higher interest rates on loans subject to
default risk. The TS curve shifts up and the real long-term risky interest rate
rises for any given federal funds rate (from r∗ to r1). This stimulates a lower
level of investment and output – the output gap falls from 0 to y1 along
the IS curve. If the Fed’s objective is to stabilize the output gap around
zero, the appropriate response is to reduce the federal funds rate one-for-
one with the reduction in the risk premium. Likewise a tightening of credit
spreads that lowers risky rates requires a higher federal funds rate. As we show
below, the Federal Reserve seems to have failed to appreciate this implication
of the model during the internet and housing bubble periods.

The effect of a positive shock to the Wicksellian natural rate of interest
(zt > 0) is shown in Figure 11.6. The IS curve shifts to the right such that
the output gap is zero at the new higher natural rate r∗∗. If the real long-
term interest rate stays at r∗ the output gap rises to y1. Because the increase
in expenditures is expected to be long-lasting, however, the expected future
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Figure 11.6 The effect of a natural interest rate shock (increase in zt )

interest rate rises to r∗∗ which pushes the current long-term interest rate up.
But since the short end of the yield curve is held down by the Fed’s choice
of federal funds rate, the long rate rises less than one-for-one with the rise in
the natural rate. Graphically, the TS curve shifts up part way towards r∗∗. If
the federal funds rate stays at f ∗ the long-term interest rate rises to r1, causing
output to fall back to y1 along the new IS curve. The difference between y1’
and y1 is a measure of the ‘crowding out’ effect of spending shocks brought
on by automatic changes in long-term interest rates. The net effect of the
expenditures shock is to increase output. If the Fed wants to stabilize the
output gap around zero it needs to increase the federal funds rate to the new
neutral rate, f ∗∗.

3 Booms and Crashes

The story of the internet bubble in the late 1990s and the housing boom and
bust in recent years can be told in terms of shocks to expenditures and the
risk premium. The canonical speculative boom begins to be formed after a
period of steady growth. As memories of previous recessions and financial
crises recede, borrowers’ and lenders’ tolerance for taking risky positions in
asset markets increases: the risk premium (ηt ) falls. At the same time, forces
real and imagined contribute to a feeling of optimism about the profitability
of new investment, stimulating an increase in investment expenditures and
asset prices. The rise in asset prices stimulates a higher level of consump-
tion. The increase in investment and consumption constitutes an increase in
expenditures that is perceived as long-lived, so zt takes a positive value.

Figure 11.7 shows the effects of these shocks. The positive expenditures
shock shifts the IS curve to the right and pushes the TS curve up towards the
dashed line shown in the TS graph. At the same time, however, the Minskyan
shift in risk tolerance shifts the TS curve down. The net effect is a shift in the
TS curve from TS0 to TS1. As a result, the interest rate, rather than increasing
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as it would in the event of a pure expenditures shock, falls to r1 while the
output gap rises to y1. The result is an economic boom fed by low borrowing
costs.

The collapse of the bubble causes this process to reverse, as shown in
Figure 11.8. We begin with interest rates at r1 and output at y1. A break
in investors’ psychology, perhaps brought about by concerns about inflation
or an increase in interest rates, causes the new economy attitudes to disap-
pear. Firms and households reduce expenditures, shifting the IS curve back
to IS0. At this point a ‘soft landing’ seems plausible: the output gap is mov-
ing toward zero on its own and a slight increase in interest rates driven by
a reversal of the earlier reduction in credit spreads will finish the job. But in
2000 and again in 2007, attitudes toward risk swing violently in the direc-
tion of pessimism. As firms seek to reduce their leverage, prices of risky assets
plummet and credit spreads widen dramatically. The TS curve shifts past its
original level (TS0) up to TS2. Now if the federal funds rate remains at f ∗, the
real risky interest rate rises to r2 and the economy falls into recession with an
output gap of y2.
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4 The Complications for Monetary Policy

The Minskyan perspective exposes the complications the boom–bust cycle
poses for monetary policy. Suppose following the positive expenditures shock
shown in Figure 11.7, the Fed considers a monetary policy response without
accounting for the effect of the rising risk premium. Policy-makers oper-
ating in a conventional New Keynesian, rational expectations framework
would interpret the expenditures shock as consumers’ and investors’ ratio-
nal response to a revision of growth expectations. They would understand
that the equilibrium real interest rate had risen to r∗∗. Their intuition would
be confirmed when the yield on 10-year Treasuries rose. Counting on the
stabilizing effect of the increase in the 10-year (risk-free) rate, they would cal-
culate that a modest increase in the federal funds rate from f ∗ to f ∗∗ would
be sufficient to restore the economy to full employment. Output would con-
tinue to rise, however, despite the Fed’s attempts at tightening. Only a much
more aggressive policy that accounts for the effect of rising risk appetites –
increasing the federal funds rate to f1 in Figure 11.7 – would be sufficient
to keep the economy from overheating. Likewise, during the Minskyan bust
in Figure 11.8, the Fed must ease dramatically by reducing the federal funds
rate to f2. If the Fed ignores the movement in credit spreads it will under-
react, reducing the federal funds rate to f ∗, and economic deterioration will
accelerate.

This model can explain some recent puzzles in the Fed’s conduct of mon-
etary policy: the Fed’s aggressive response to economic contraction in 2001
and 2007–08 and its failure more aggressively to combat the housing bubble
in 2003–05. It is commonplace among economists and Fed watchers and in
undergraduate economics courses to explain monetary policy decisions with
reference to the Taylor (1993) rule. Taylor’s original rule was

ft = (r∗ + πt,12) + .5∗(πt,12 − 2) + .5∗yt (11.5)

where the real value of the neutral federal funds rate is assumed to equal 2, the
inflation target is also equal to 2, πt,12 is the inflation rate over the previous
12 months, and yt is the output gap. In unemployment gap form with an
Okun’s coefficient of 2, the Taylor rule is

ft = (2 + πt,12) + .5∗(πt,12 − 2) − (ut − u∗) (11.6)

where ut is the unemployment rate and u∗ is the natural rate of unemploy-
ment. The model described above suggests modifying the Taylor rule by
adjusting the neutral federal funds rate to changes in the Wicksellian nat-
ural rate of interest and shocks to the risk premium. That is, the Fed should
follow a Taylor rule of the form:

ft = (r∗
t − τ − σ + πt,12) + .5∗(πt,12 − 2) − (ut − u∗) − ηt (11.7)
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Figure 11.9 Estimated natural rate, 1997–2008
Note: Wicksellian natural rate: r∗

t = 2∗10-year US Treasury TIPS yield – 5-year US Treasury TIPS
yield +1.82.

as in the Appendix. Here the term r∗
t − τ − σ is the neutral real federal funds

rate, which Taylor assumed to be equal to two and which we now take to
vary with variation in the Wicksellian natural rate. The last term says that
the Fed should offset shocks to the risk premium one-for-one with changes
in the federal funds rate.

Operationalizing this Taylor rule requires estimates of r∗
t , τ, δ, and ηt . For τ

and σ we use the average (over the period 1960–2008) values of the difference
between the yields on 10-year US Treasury securities and the federal funds rate
and the difference between the yields on Baa corporate bonds and 10-year
US Treasuries, respectively. A simple back-of-the-envelope computation of
the Wicksellian natural rate as perceived by participants in financial markets
is the five-year forward rate implied by yields on five-year and 10-year US
Treasury Inflation-Protected Securities (TIPS) plus the average risk premium
on Baa corporate bonds. The risk premium shock ηt is the Baa-Treasury spread
minus the average spread from 1960 to 2008.

Figures 11.9 and 11.10 show the evolution of our estimate of the Wicksel-
lian natural rate and the risk premium shock for the period 1997–2008 (the
period for which TIPS yields are available). Figure 11.9 shows an increase
in the estimated natural rate of interest during the ‘new economy’ boom of
the late 1990s followed by a substantial decline from 2000 to 2005. There is
a slight increase during the housing boom of 2005–07 followed by another
sharp drop beginning in the middle of 2007. In our model these movements
are interpreted as fluctuations in the state of expectations among investors
that produce shifts in the IS curve. Figure 11.10 shows a sharp increase in the



 

9780230_202030_13_cha11.tex 1/6/2009 11: 54 Page 227

Charles L. Weise and Robert J. Barbera 227

1.0

1.5

2.0

2.5

3.0

3.5

4.0
S

pr
ea

d 
(%

)

97 99 01 03 05 07

1960–2008 average

Figure 11.10 Risk premium, 1997–2008
Note: Baa corporate bond rate minus 10-year Treasury rate. Average risk premium, 1960–
2008 = 1.82.

risk premium during the 1998 LTCM crisis, a return to ‘normal’ boom lev-
els in 1999, and then an increase coinciding with the stock market crash of
2000 and the recession of 2001. The risk premium peaks in mid-2003, declin-
ing to near-1990s levels during the 2005–2007 housing boom. The financial
crisis of 2007 brings about another sharp increase. In our model these
movements are interpreted as changes in perceptions of risk that shift the
TS curve.

Figure 11.11 compares the actual monthly federal funds rate with the rate
predicted by two alternative versions of the Taylor rule described above. The
first assumes that the Fed follows a conventional Taylor rule, ignoring risk
premia while adjusting the neutral federal funds rate to changes in its esti-
mate of the natural rate of interest. The second is the (Minskyan) Taylor rule
recommended by our model, according to which the Fed adjusts the neutral
federal funds rate one for one with shocks to the risk premium. The conven-
tional Taylor rule cannot explain the Fed’s aggressive interest rate reductions
in 2001 to 2003 or in 2007–08. The Minskyan Taylor rule, by contrast, tracks
the movements in the actual federal funds rate fairly well during these peri-
ods. The Minskyan Taylor rule prescribes a more aggressive tightening in
1998–2000 and 2003–05 than does the conventional Taylor rule. Neither rule,
however, captures actual Fed policy during these periods. In both instances
the Fed delayed raising the federal funds rate for several months after the
Minskyan Taylor rule recommended a tightening, and then increased rates
at a more modest pace than recommended by the rule. This analysis exposes
an asymmetry in the Fed’s response to changes in the risk premium: the Fed



 

9780230_202030_13_cha11.tex 1/6/2009 11: 54 Page 228

228 Minsky Meets Wicksell

0

2

4

6

8
P

er
 c

en
t

9897 99 00 01 02 03 04 05 06 0807

Feed funds rate Taylor rule Taylor rule with risk term

Figure 11.11 Federal funds rate and Taylor rule with and without response to risk
premium shock, 2003–2008
Note: Taylor rule (no response to risk premium): f TR

t = (r∗
t + πt,12 − τ − σ) + 0.5(πt,12 − π∗) − (ut − u∗)

Taylor rule (with response to risk premium): f TR∗
t = (r∗

t + πt,12 − τ − σ) + 0.5(πt,12 −π∗) − (ut − u∗) + ηt

r∗
t = Wicksellian natural rate (2∗10-year US Treasury TIPS yield − 5-year US Treasury TIPS yield + σ)

σ = average risk premium (Baa corporate bond rate minus 10-year Treasury rate, 1960–2008) = 1.82
πt,12 = year over year core CPI inflation rate
τ = average term premium (10-year Treasury rate minus federal funds rate, 1960–2008) = 0.84
π∗ = target inflation rate = 2
u∗ = natural rate of unemployment = 5
ηt = risk premium shock (Baa corporate bond rate minus 10-year Treasury rate)-σ

has acted aggressively to combat financial stress in periods of rising risk pre-
mia, but it has been slow to raise interest rates in response to signs of financial
excess.

5 Unconventional Monetary Policy Actions

Sharp increases in the risk premium during financial crises have the potential
to present the central bank with a familiar problem, that of a liquidity trap. In
models that abstract from the risk premium, a liquidity trap is a rather exotic
situation in which the real interest rate associated with full employment is so
low that even a federal funds rate of zero cannot achieve it. In particular, if
we ignore the risk premium a liquidity trap occurs when the real interest rate
consistent with full employment is less than τ − Etπt+1. For example, suppose
that the term premium is 0.8 (the average over the 1960–2008 period) and
inflation is expected to be 2.5 per cent, so that τ − Etπt+1 = −1.7 per cent. If a
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leftward shift in the IS curve creates a situation in which the real interest rate
consistent with full employment is less than −1.7 per cent, the Fed will not be
able to reduce the federal funds rate far enough to achieve full employment
and the economy will be in a liquidity trap. A spike in the risk premium makes
a liquidity trap much more likely. In ordinary times with a risk premium of
1.8 (the 1960–2008 average), a liquidity trap occurs if the real interest rate
consistent with full employment falls below τ + σ − Etπt+1 = 0.1 per cent. In
early 2008 the Baa ten-year Treasury spread rose to 3.4 per cent, raising the
risk of a liquidity trap if the real interest rate consistent with full employment
fell below 1.7 per cent.

Precisely this concern drove the Federal Reserve to introduce a number of
new lending facilities in early 2008 that constitute a dramatic break from
standard operating procedure. Using these facilities, namely the Term Auc-
tion Facility, the Term Securities Lending Facility, and the Primary Dealer
Credit Facility, the Fed has rapidly replaced the Treasury securities on its bal-
ance sheet with agency debt (mortgage-backed securities). This manoeuvre
is analogous to a central bank’s using sterilized intervention to support its
currency: the Fed lends reserves to the banking system taking agency debt
as collateral, then offsets these purchases with sales of Treasury securities to
prevent the aggregate level of reserves from rising, which would threaten its
federal funds target. In the Minsky-adjusted Wicksellian model, the Fed is
attempting to act directly on the risk premium in addition to lowering the
federal funds rate. The Fed likewise attempts to affect the risk premium when
it makes dramatic policy moves or statements. Of course, the literature on
sterilized interventions suggests that the Fed’s ability to manipulate the risk
premium is severely limited because of the size of the market and the limited
resources of the central bank. While the Minsky-adjusted Wicksellian model
shows how the Fed’s policies would work if successful, students can be made
aware of the limitations in practice.

6 Conclusion

We have not attempted in this chapter to formalize some of the most impor-
tant elements of Minskyan analysis. Wray and Tymoigne’s paper in this
volume (Wray and Tymoigne, 2008) present a more thorough analysis of
Minsky’s theories. We do not address Minsky’s arguments concerning the
endogeneity of attitudes toward risk. Minsky argued that there is a natu-
ral tendency for risk aversion to diminish as memories of previous financial
calamity recede. Hence expansion sows the seeds of the financial crisis that
brings it to an end. In modelling the risk premium as a stochastic variable
we have done some violence to Minsky’s theory in this respect. Another
important point in Minsky’s work is that increased leverage during expan-
sions increases the financial sector’s vulnerability to small disappointments
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of expectations. When growth in profits falls short of expectations in a highly
leveraged economy, there can be a dramatic transition from boom to bust as
firms seek to unwind their positions, driving down asset prices and reducing
tolerance of risk. We have not attempted to model this non-linear process.

Nevertheless, the framework described here can be used to introduce under-
graduate students to the complications that considerations of risk pose for
macroeconomists and macroeconomic policy makers, opening the door for
discussion of the finer points of Minskyan theory at an intuitive level. In
doing so the framework can help students understand the important and
exciting events occurring in the US economy today.

Appendix: derivation of the TS curve with credit risk

This appendix shows that the TS equation in the chapter is consistent with
a standard New Keynesian, rational expectations macroeconomic model.
Define ω∗ to be the length of a period in months. According to the expecta-
tions theory of the term structure of interest rates modified to incorporate a
term premium τ, in period t an n-month risk-free bond has a yield:

it = (ω∗/n)[ft + Et

n/ω∗−1∑
s=1

ft+s] + τ (A1)

Let ω = ω∗/n. Then the yield becomes

it = ω[ft + Et

1/ω−1∑
s=1

ft+s] + τ (A2)

Let Rt = it − Etπt+1 be the ex ante real rate of interest on the risk free bond.
Substituting in the equation above, we have

Rt = ω[(ft − Etπt+1) + Et

1/ω−1∑
s=1

(ft+s − πt+s+1)] + τ (A3)

The real risky long-term interest rate is

rt = Rt + σt (A4)

where σt = σ + ηt is the risk premium, which gives us

rt = ω[(ft − Etπt+1) + Et

1/ω−1∑
s=1

(ft+s − πt+s+1)] + τ + σ + ηt (A5)
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Suppose the Fed follows a Taylor rule of the form:

ft = (r∗
t + Etπt+1 − τ − σ) + γ(πt − π∗) + δyt − ηt (A6)

The rest of the economy is described by conventional New Keynesian IS and
AS curves and an equation describing the evolution of the Wicksellian natural
rate of interest:

yt = −α(rt − r∗
t ) + ut (A7)

πt = Etπt+1 + θyt + vt (A8)

r∗
t+1 = r∗

t + zt (A9)

We assume ut , vt , ηt , and zt are mean zero i.i.d. shocks.
Now we compute the rational expectations equilibrium. Since the shocks

are all i.i.d. and there are no lagged endogenous variables in any of the equa-
tions, the model is actually a static one. We guess that Etπt+1 = π∗ and then
verify that this guess is correct at the end. Substituting π∗ for Etπt+1 in the
equations above gives us:

yt = −α(rt − r∗
t ) + ut (A10)

πt = π∗ + θyt + vt (A11)

rt = ω[(ft − π∗) + Et

1/ω−1∑
s=1

(ft+s − π∗)] + τ + σ + ηt (A12)

ft = (r∗
t + π∗ − τ − σ) + γ(πt − π∗) + δyt − ηt (A13)

Next update all the equations one period and take time t expectations.
From the AS curve we know that Etyt+1 = 0, so from the Taylor rule equa-
tion we have Et ft+s = r∗

t + π∗ − τ − σ. Substituting this into the term structure
equation gives us:

rt = ω(ft − π∗) + (1 − ω)(r∗
t + π∗ − τ − σ) + τ + σ + ηt (A14)

and rearranging we have:

rt = ω(ft − π∗ + τ + σ) + (1 − ω)r∗
t + ηt (A15)

which is the TS curve in the text.
We can verify that in fact Etπt+1 = π∗ by substituting the Taylor rule

equation into the TS curve to get:

rt = r∗
t + ωγ(πt − π∗) + ωδyt − (1 − ω)ηt (A16)
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Then substituting this into the IS curve gives:

yt = −α(ωγ(πt − π∗) + ωδyt − (1 − ω)ηt + ut (A17)

yt = −αωγ

1 − ωδ
(πt − π∗) + α(1 − ω)

1 − ωδ
ηt + 1

1 − ωδ
ut (A18)

Substituting this equation into the AS curve and rearranging gives us:

πt − π∗ = αθ(1 − ω)
1 − ωδ + αωγθ

ηt + θ

1 − ωδ + αωγθ
ut + 1 − ωβδ

1 − ωδ + αωγθ
vt (A19)

from which it follows that Etπt+1 = π∗.

Note

1. Consider, for example, an asset that pays $95 with probability one-half and $105
with probability one-half. Its expected pay-off is $100 and the variance of its pay-off
is 25. An improvement in the state of expectations is an increase in the expected
pay-off that does not affect the variance. For example, if the possible pay-offs rise to
$100 and $110, the expected pay-off is now $105 while the variance is unchanged.
A decrease in risk is a decline in the variance that does not affect the mean. For
example, if the possible pay-offs are $99 and $101, the expected pay-off is still
$100 while the variance has fallen to 1.
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12
Macroeconomics Meets Hyman
P. Minsky: The Financial Theory
of Investment
L. Randall Wray and Eric Tymoigne

1 Introduction

In this chapter we will present a theory of the financing of investment in a
modern capitalist economy. Our exposition will closely follow the approach
developed by Hyman Minsky, arguably the most important contributor to
our understanding of this topic. While Minsky began his research in the
1950s and continued to refine his theory until his death in 1996, his ideas
are largely absent from undergraduate textbooks. In addition, his approach
has been largely ignored by the mainstream of the profession even though
the inclusion of some of his ideas in models similar to the New Consen-
sus provides relevant insights (Lavoie, 2008; Weise and Barbera, 2008). This
does not mean that his work was unknown, as it was long embraced by
Post Keynesian economists and by Wall Street practitioners who recognized
the real-world relevance of Minsky’s arguments. Indeed, a few conventional
economists – including some Nobel laureates (some of whom were personal
friends of Minsky) – were influenced by his ideas. Still, as we prepare this
chapter, there is little doubt that interest in his theory is at an all-time peak
(e.g. Lahart, 2007; Chancellor, 2007; McCully, 2007). Indeed, the current
financial crisis that began with a collapse of the sub-prime mortgage market
in the US in 2007 provides a compelling reason to show how his approach
provides students with a grounding in the workings of financial capitalism.
Even if the spreading global financial crisis is successfully contained this time
around, it is likely that analyses will incorporate a substantial dose of Minsky’s
ideas for many years to come.

It should be noted that what we present here is an alternative to the
standard approach that was developed from the early 1970s, based on the
‘efficient markets hypothesis’. We will not develop a detailed treatment of
that theory here. Like all approaches derived from the old neoclassical theory,
it relegates money and finance to the sidelines. As basic macroeconomics pre-
sented in the mainstream principles textbooks teaches, neoclassical theory
presumes ‘money neutrality’ – the notion that at least in the long run, money

234
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only determines nominal prices. Various devices have been posited to allow
money to have short run ‘real’ effects on relative prices, real output, levels of
employment, or the composition of output. However, the market is continu-
ally striving to eliminate these non-neutralities as it seeks market clearing
equilibria consistent with tastes and technologies. The primary barrier pre-
venting market clearing is, of course, the government. The efficient markets
hypothesis extends the analysis to alternative methods of financing activity.
Whereas Milton Friedman had famously argued that good neoclassical analy-
sis might as well assume that money is dropped from helicopters, orthodox
finance theory tried to show that shedding that assumption would make lit-
tle difference. Whether productive activity is financed by retained earnings,
debt, or equity would, on the basis of ‘rigorous’ assumptions, be irrelevant for
‘real’ outcomes. As one orthodox (New Keynesian) economist puts it: ‘prior
to the introduction of informational asymmetries, the framework resembles
a simple real business cycle model; financial structure is irrelevant’ (Gertler,
1988, p. 581).

Minsky vehemently denied the relevance of such theory, at least for the
modern capitalist economy with complex, expensive, and long-lived capital
assets. In our kind of economy, money can never be neutral – not in the short
run nor even in the long run. The method used to finance positions in assets
is of critical importance both for theory as well as for real world outcomes. In
particular, use of debt sets up a stream of obligations that must be fulfilled to
maintain solvency. The problem is that at the time these commitments are
made, neither party to the agreement can be sure that the contract for future
payment will be fulfilled. Further, failure by one party to meet contractual
payments can cause financial distress for the party expecting to receive pay-
ment. For this reason, one default can generate a snowball of defaults, as
creditors holding bad debts fail to make good on their own debts. As defaults
spread, the value of financial assets falls – since every financial asset repre-
sents a claim on an income stream or on cash expected from the sale of an
underlying asset. As such, the value of each financial asset depends on the
expected payments, which, if not forthcoming, causes asset values to fall.

Thus, if an unconstrained snowball of defaults affects asset prices gener-
ally, what Irving Fisher called a ‘debt deflation’ can take hold. Both Fisher
and Minsky believed that such a process occurred during the 1930s, and that
this is what made the ‘Great Depression’ so severe. It must be emphasized
that mainstream theory rules out of existence such processes and argues in
any case that deflation helps the economy by increasing real balances (and
Friedman (1969) went as far as to argue that permanent deflation should be
sought by central banks). As Goodhart and Tsomocos (2007) argue, ‘rigorous’
mainstream theory assumes that defaults never occur, meaning that defla-
tion cannot generate a financial crisis when debtors find the real burden of
debt rising because nominal prices and incomes are falling. However, Minsky
and Fisher argued this is precisely what made the Great Depression so bad.
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By ignoring default, mainstream economists such as Friedman can claim that
financial crises are solely due to policy mistakes, not to any fundamental
forces operating in modern economies. For this reason, Minsky argued that
mainstream theory is irrelevant and even dangerous if it is applied to the
world in which we actually live.

In the next section we present the investment theory of the business
cycle developed by J.M. Keynes, and then examine Minsky’s extension of
that theory that added a financial theory of investment. This allowed Min-
sky to analyse the evolution of the modern capitalist economy over time.
Indeed, the financial theory of investment plays a crucial role in Minsky’s
hypothesis that financially complex economies tend toward fragility – what
is well-known as Minsky’s financial instability hypothesis. In the subse-
quent section, we update Minsky’s approach to finance with a more detailed
examination of asset pricing and of the evolution of the banking sector. In
the final section we briefly review the insights that such an approach can
provide for analysis of the current global financial crisis.

2 The Investment Theory of the Cycle and Minsky’s Financial
Theory of Investment

Keynes’s General Theory gave a central role to the investment decision in the
determination of the aggregate level of effective demand, which in turn is
the primary factor generating the equilibrium level of employment and out-
put. As the undergraduate textbooks put it, investment is the driving variable
that operates through a multiplier to establish total income. The size of the
multiplier is rather mechanically calculated as the inverse of the marginal
propensity to save, although more complicated expositions can take account
of leakages to imports and taxes.1 Hence, an increase of investment causes
income and thus consumption to rise until saving rises to equality to the new
level of investment. The level of investment is a function of the marginal effi-
ciency of capital (essentially the discounted future profits) weighed against
the market interest rate, which equilibrates the supply of and demand for
money. When the marginal efficiency of capital is above ‘the’ market inter-
est rate, investment is undertaken, raising income, output and employment
through the spending multiplier. This proceeds until the marginal efficiency
of capital falls, the interest rate rises, or some combination of the two elimin-
ates the gap. As soon as the marginal efficiency of capital equals the interest
rate, there is no advantage to investing so that the economy returns to
equilibrium.

While such an exposition can be found in Keynes’s book, this caricature
does not come close to capturing Keynes’s theory of investment. To really
understand Keynes’s theory, one must turn to chapter 17 of the General
Theory – a rather complex exposition that is normally avoided by all but
the most serious of his followers. In that chapter, the investment decision is
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incorporated within his liquidity preference theory of asset prices, or to put it
another way, his theory of ‘own rates’. He argued that ‘for every durable com-
modity we have a rate of interest in terms of itself, – a wheat-rate of interest,
a copper-rate of interest, a house-rate of interest, even a steel-plant-rate of
interest’ (Keynes, 1936, pp. 222–3). Each of these own rates can be stated in
terms of money, which typically carries the ‘greatest of the own-rates’, hence,
‘rules the roost’ because money has special, peculiar, properties2 (Keynes,
1936 p. 223; see also Kregel, 1997). The expected return on holding any asset
measured in monetary terms is q − c + l + a, where q is the asset’s expected
yield, c is carrying costs, l is liquidity, and a is expected price appreciation
(or depreciation). The total return is used to calculate a marginal efficiency
for each asset, including money. The composition of returns varies by asset,
with most of the return to illiquid assets such as capital consisting of q − c,
while most of the return to holding liquid assets consists of the (subjectively
evaluated) l. Finally, changing expectations differentially impact marginal
efficiencies of different kinds of assets, depending on the composition of the
returns. Increased confidence about future economic performance will raise
the qs on capital assets while lowering the subjective values assigned to liquid
positions (hence, the l falls), so the marginal efficiency of capital rises rela-
tive to that of assets that get much of their return from l. In that case, capital
assets will be produced (investment rises, inducing the ‘multiplier’ impact)
and the full range of asset prices adjusts. Thus, expectations about the future
go into determining the equilibrium level of output and employment.

For example, if entrepreneurs expect that future demand for widgets will
be higher, they might expect more profits in that line of business. This
raises the marginal efficiency of widget-making machines, and if this exceeds
the expected returns on all other assets that can be held, they will want
to order the production of widget-making machines today. Production of
the widget-making machines will provide wages to workers and revenues to
those firms when the machines are sold. Workers in turn will spend their
incomes, inducing a ‘multiplier’ impact on aggregate demand – leading to
more employment. Some of the extra income generated will be spent on
widgets, validating the expectations that led to the production of the widget-
making machines. Of course, there will also be increased consumption of
other kinds of output, that could raise profit expectations in other lines of
business, inducing even more investment in other types of machines. Logi-
cally, investment, employment, output, and consumption can continue to
grow through this process until there is no marginal efficiency of any type of
machine that exceeds the expected return on liquid, financial, assets. Finally,
we can see that the whole process of growth can be reversed if the expected
returns of capital assets (the q less the c plus any a, as discussed above) fall or
if the expected return to liquid assets (the l described above) rises.

Thus, we can see that his liquidity preference theory of asset prices is inex-
tricably linked to the theory of the multiplier and thus the theory of effective
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Figure 12.1 Determination of the level of investment

demand. Only if the marginal efficiency of some asset that can be produced
using labour (plant, capital equipment, commercial and residential buildings,
private infrastructure) exceeds the marginal efficiency on money will invest-
ment take place.3 This then raises effective demand through the multiplier.
The new equilibrium level of effective demand (and hence of employment,
income and output) will be reached when all own rates are equal to the
standard set by money’s return.4

Minsky believed that Keynes’s investment theory of the cycle is incom-
plete because it did not really analyse how investment is financed when the
marginal efficiency of some capital asset exceeds the marginal efficiency of
money. There seems to be an implicit assumption in the General Theory that
the investment project will get funded. While Keynes did deal with this in
a bit more detail in several publications after 1936, most of his effort went
toward explaining why saving cannot be a source of finance. Hence, Minsky’s
most important contribution was to add the ‘financial theory of investment’
to Keynes’s ‘investment theory of the cycle’. Figure 12.1 provides a graphical
illustration of Minsky’s theory. The two key building blocks are the ‘two price
system’, and the ‘lender’s and borrower’s risk’. Following Keynes, Minsky dis-
tinguished between a price system for current output and one for asset prices.
Current output prices can be taken as determined by ‘cost plus mark-up’, set
at a level that will generate profits so long as the administered price can be
maintained with adequate sales. Current output covers consumer goods and
services, investment goods and services, exports, and even goods and services
purchased by government.

In the case of investment goods, the current output price is effectively a
supply price of capital – the price just sufficient to induce a supplier to provide
new capital assets (PI ). However, this simplified analysis can be applied only
to purchases of capital that can be financed out of internal funds (such as sales
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revenue from on-going operations). If external (borrowed) funds are needed,
then the supply price of capital also includes explicit finance costs – most
importantly the interest rate, but also all other fees and costs – that is, total
supply price (PIs in Figure 12.1) rises above the price administered by suppli-
ers (PI ) due to ‘lender’s risk’ that is covered by the finance costs of borrowed
funds. In Figure 12.1, this is represented by an upward slope in the PI -curve
once investment is expected to require external funds. The quantity of invest-
ment goods that is expected to be purchased by using expected internal funds
is given by the distance from the origin to OIF while the external funds is equal
to the distance from OIF to OId .

There is a second price system for assets that can be held through time.
Assets include capital assets, financial assets, and money – essentially any-
thing that can be held through time as a store of nominal wealth. Except
for money (the most liquid asset), these assets are expected to gener-
ate a stream of income and possibly capital gains.5 Here, Minsky follows
Keynes’s treatment in chapter 17 described above. The important point is
that the prospective income stream cannot be known with certainty, and thus
depends on subjective expectations. By taking the price of old capital assets
(PK) as a point of reference, we obtain a demand price for new capital assets
(PId) from this asset price system: how much would one pay for the asset,
given expectations concerning the future net revenues that it can generate?

Again, however, this is too simplistic because it ignores the financing
arrangements. Minsky argued that the price one is willing to pay depends
on the amount of external finance required – greater borrowing exposes the
buyer to higher risk of insolvency. This is why ‘borrower’s risk’ must also be
incorporated into demand prices. Unlike lender’s risk, this ‘cost’ is solely sub-
jectively determined and is not written into any contracts. One can think of
it as a ‘margin of safety’: if one expects an asset to generate a stream of returns
with a discounted value equal to $1 million, one would not be willing to pay
more than $750,000 for the asset. The margin of safety provides a cushion
($250,000 in this case) to ensure that debt contracts created to finance the
position in the asset can be serviced even if revenues turn out to be less than
expected. That way, one will avoid bankruptcy unless the margin of safety
proves to be too small. Obviously, there is no hard and fast rule governing the
appropriate margin of safety because the borrower’s risk cannot be calculated
precisely for a future that is yet to unfold.

The quantity of investment goods purchased (OId) is determined where
PId = PIs, not when PK = PI .6 The latter case is the explanation of investment
developed by Tobin (1969). Tobin’s q is the ratio of the market value of exist-
ing capital assets (PK) to their replacement cost (PI ). If q > 1 it is cheaper for
companies to buy new capital assets, i.e. to invest, rather than to buy exist-
ing capital assets (through mergers, acquisitions, or other means). If q < 1,
investment declines as it is less costly to buy existing capital assets, so firms
don’t order new capital. However, Tobin’s q assumes away the importance of
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uncertainty and funding structure for the determination of investment. Note
that in Minsky’s version, the demand price declines with level of investment
demand, whereas the supply price increases with investment. This is due
to Kalecki’s principle of increasing risk, which states that, given expected
internal funds and given conventions about the appropriate leverage-ratio,
entrepreneurs and bankers assume that it is more and more risky to invest as
the expected level of external funding increases. Thus, as the level of invest-
ment increases above OIF , entrepreneurs become less willing to invest (the
demand price declines as borrower’s risk increases) and bankers become more
and more stringent as external funding increases (the supply price increases
as the lender’s risk increases).

Investment can proceed only if the demand price (adjusted for borrower’s
risk) exceeds the supply price (adjusted for lender’s risk) of capital assets.
Because these prices include margins of safety, they are affected by expect-
ations concerning unknowable outcomes. In the beginning of a recovery
from a severe recession, margins are large as expectations are pessimistic;
over time, if an expansion generates returns that exceed the projections
these margins prove to be larger than necessary. This leads to a reduction
in the perceived borrower’s risk and lender’s risk, which generates flatter PId

and PIs curves and so increases the demand for investment goods. This, in
turn, means that, given the expected flow of internal funds, bankers and
entrepreneurs expect and accept a higher proportion of external funding and
greater investment. Thus, margins will be reduced to the degree that projects
are generally successful.

Minsky created a famous taxonomy of financing profiles undertaken by
investing firms: hedge (prospective income flows are expected to cover inter-
est and principal with a safe margin); speculative (near-term income flows
will cover only interest, although it is expected that finance costs will fall,
that income flows will rise, or that assets can be sold at a higher price later –
in which case revenues will be sufficient to cover principal); and Ponzi (near-
term receipts are insufficient to cover interest payments so that debt increases
because the Ponzi unit borrows to cover interest payments). Over the course
of an expansion, financial stances evolve from largely hedge to include ever
rising proportions of speculative and even Ponzi positions. Some Ponzi pos-
itions are undertaken voluntarily (due, for example, to expectations that debt
can be refinanced at much more favourable terms, or that large capital gains
can be realized from asset price appreciation), some are fraudulent (a ‘pyra-
mid’ scheme is an example, in which a crook dupes ever larger numbers of
suckers to provide the funds to pay the earliest participants), and some result
from disappointment (revenues are lower than expected, or finance costs rise
unexpectedly).

Attempts to raise leverage and to move to more speculative positions can
be frustrated at least temporarily: if results turn out to be more favourable
than expected, an investor attempting to engage in speculative finance
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could remain hedge because incomes realized are greater than were anti-
cipated. This is because as aggregate investment rises, this has a multiplier
impact on effective demand which can raise sales beyond what had been
expected. Later, Minsky explicitly incorporated the Kaleckian result that in
the truncated model, aggregate profits equal investment plus the govern-
ment’s deficit.7 Thus, in an investment boom, profits would be increasing
along with investment, helping to validate expectations and encouraging
even more investment. This added strength to his proposition that the funda-
mental instability in the capitalist economy is upward – toward a speculative
frenzy, as investment generates profits, which breeds more investment.

In addition, in the early 1960s, he had argued that impacts on private sector
balance sheets would depend on the stance of the government’s balance sheet
(Minsky, 1963). A government-spending led expansion would allow the pri-
vate sector to expand without creating fragile balance sheets – government
deficits would add safe treasury debt to private portfolios even as it raised
profits (through the expanded version of the Kalecki equation) and income
and employment through the ‘government spending multiplier’.8 A robust
expansion, however, would tend to cause revenues from progressive income
taxes to grow faster than private sector income so that the government budget
would ‘improve’ (move toward surplus) and the private sector balance would
deteriorate (move toward deficit). Once he added the Kalecki equation to his
exposition, he could also explain how this countercyclical movement of the
budget would automatically stabilize profits – limiting both the upside in a
boom (profits are squeezed by a declining budget deficit), and the downside
in a slump (profits are boosted by growing budget deficits).

Further, with the Kalecki view of profits incorporated in his investment
theory of the cycle, Minsky argued that investment is forthcoming today
only if investment is expected in the future – since investment in the future
will determine profits in the future (in the skeletal model). Because invest-
ment today produces profits to validate the decisions undertaken ‘yesterday’
to invest, expectations about ‘tomorrow’ affect ability to meet commitments
that were made ‘yesterday’ when financing the existing capital assets. While
this might sound complicated, it just means that firms need to obtain profits
‘today’ to satisfy the expectations they held in the past when they pur-
chased capital. But profits ‘today’ will be lower if firms are not investing
now (perhaps because they are pessimistic about the future). So to valid-
ate the decisions made in the past, we need investment today that in turn
depends on expectations about ‘tomorrow’. There is thus a complex tem-
poral relation involved in Minsky’s approach to investment that could be
easily disturbed. By linking this to the ‘two price’ approach described above,
Minsky made it clear that anything that lowers expected future profitability
can push today’s demand price of capital below the supply price, reducing
investment and today’s profits below the level necessary to validate past
expectations on which demand prices were based when previous capital
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projects were undertaken. This also means that the margins of safety that
had been included in borrower’s and lender’s risk can prove to be inadequate,
leading to revisions of desired margins of safety going forward. As margins
rise due to disappointments, the demand price of capital falls below its supply
price (appropriately adjusted for lender’s and borrower’s risk), leading to less
investment and through the multiplier to still lower output and employment.
The economy can spiral ever downward into a deepening recession.

Minsky continually improved his approach to banking and finance, rec-
ognizing the futility of Fed attempts to control the money supply. This is
because banks would try to avoid and evade constraints imposed by the Fed in
order to obtain the profits available from providing finance to firms. He also
expanded the analysis so that all entities were treated like banks – he argued
that anyone can create money; the problem is to get it accepted (1986, p.
69) – acquiring assets by issuing liabilities. He argued that while the Fed had
been created to act as lender of last resort, making business debt liquid (by
lending against it), the Fed no longer discounted paper (1986, p. 47). Indeed,
most reserves supplied by the Fed come through open market operations,
which greatly restricts the Fed’s ability to ensure safety and soundness of the
system by deciding which collateral to accept, and by taking a close look
at the balance sheets of borrowers. Instead, during the late 1970s through
much of the 1980s the Fed had come to rely on Friedman’s simplistic mone-
tarist view that the primary role of the Fed is to ‘control’ the money supply
and thereby the economy as a whole9 – which it cannot do, as attempts
to constrain reserves only induce innovative bank practices and encourage
expansion of ‘non-bank’ sources of finance, ultimately requiring lender of last
resort interventions and even bail-outs that validate riskier practices (1986,
p. 94). Minsky believed that such interventions are necessary, but that they
then encourage even more innovations that increase fragility. Together with
countercyclical deficits to maintain demand, lender of last resort policy not
only prevents deep recession, but also creates a chronic bias toward specu-
latory booms by market participants that believe government intervention
will always bail them out.

3 Extending Minsky: Asset Prices and Finance

Asset prices play a crucial role in the determination of the investment level
because the latter depends on a double arbitrage. On the one hand, following
the logic of Keynes’s chapter 17 presented above, it is assumed that capital-
ists make arbitrages among all types of assets (financial and capital assets)
in order to get what is expected to be the greatest monetary return, given
liquidity, maturity, and risk concerns. Contrary to the monetarist view, how-
ever, this does not mean that all assets are perfectly substitutable – the gross
substitution axiom does not hold – because the logic of capitalism and uncer-
tainty creates a preference for money and its close substitutes because they are
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liquid. Capitalism rewards economic activities that generate a high monetary
return, and higher uncertainty lowers the qs and increase the ls as described
earlier.10 On the other hand, there is an arbitrage between old capital assets
(i.e. existing capital equipment) and new capital assets (i.e. investment goods
to be newly produced) and so those existing assets matter because low prices
for existing assets can depress production of new assets.

The price of existing capital equipment is determined indirectly by the
market quotation of shares and bonds of the owning firms and by the price
at which mergers and acquisitions are settled. Aside from making a differ-
ence between marginal productivity-theory and liquidity-preference theory,
one may classify the literature on asset pricing according to the assumed
behaviours of individuals. This latter classification implies making a dis-
tinction among the rational, irrational and convention approaches to asset
pricing. The first two of these are adopted by most analysts, while the third is
more consistent with the views of Keynes and Minsky. Some authors would
say that q, c, l and a are determined by ‘rational’ individuals who use the
guidance of a priori fundamentals. This theory is closely associated with
the efficient market theory and requires that informational problems exist
(asymmetric information, lack of computational power or other problems)
in order to explain the emergence of bubbles and of over-investment. Other-
wise, according to the rational view, information is optimally used, and so
asset prices are always at their fundamental value, and the level of invest-
ment is always at its optimal value: ‘the primary role of the capital market
is allocation of ownership of the economy’s capital stock [. It is] . . . a mar-
ket in which prices provide accurate signals for resource allocation’ (Fama,
1970, p. 383). The irrational approach argues that asset pricing is mostly
done by individuals who show little concern for the existing a priori funda-
mentals. For some of the followers of this approach (the behavioural finance
camp), this is a behavioural anomaly, but for others (e.g. J.K. Galbraith) it
is a normal behaviour (albeit irrational). In any case, irrational behaviours
are believed to generate waves of panics and bubbles, which lead to periods
of over- and under-investment. The rational and irrational approaches have
been used extensively in the mainstream literature (mostly in conjunction
with the productivity-theory of asset pricing) and do provide some insights.
But they miss some important points developed in chapter 12 of Keynes’s
General Theory.

As Keynes notes, asset pricing depends on ‘a conventional valuation which
is established as the outcome of the mass psychology of a large number of
ignorant individuals’ and ‘this behaviour is not the outcome of a wrong-
headed propensity’ (Keynes, 1936, pp. 154–5). In this third theory of asset
pricing, the convention theory, there are no a priori fundamentals toward
which asset prices will tend inexorably. Individuals are ignorant, not because
they do not know how to behave rationally, but because the future is not
written in stone. It is fundamentally uncertain. In order to reduce ignorance
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about an unknowable future, fundamentals are created through social inter-
actions in order to provide a vision of the future that justifies current
decisions. This has two main implications. First, as in the irrational approach,
there can be a self-fulfilling process in which the socially established fun-
damental value tends toward existing asset prices – whatever prices are,
individuals accept them as in some sense normal. Second, current decisions
may lead to the concretization of the future contained in the convention –
there may be a self-fulfilling process as the conventions cause individuals to
behave in a manner such that the future unfolds as expected.

In conformity with Keynes, Minsky applied the convention approach
(explicated in Keynes’s chapter 12) to the liquidity-preference theory of asset
price (from Keynes’s chapter 17) and noted that conventional behaviours and
liquidity preference go hand in hand in an uncertain world that rewards mon-
etary accumulation. A rational approach to the liquidity-preference theory
of asset prices (as in Tobin, 1958) applies only in a world without uncer-
tainty; and an irrational approach to the same theory (Galbraith, 1961) may
apply only during the periods of frenzy and panic. One may wonder what
the convention approach to the liquidity-preference theory of asset prices
looks like. Among the most recent authors, Wray (1992) and Orléan (1999)
provide the foundation for such an approach to asset pricing. The market
price of assets, as determined by q, c, l, and a, is compared to a normal price
which provides an anchor for economic units. The normal price is socially
determined through an imitation process that rests, not on following the pre-
vious behaviour of individuals (irrational approach, cascade of information
theory), but on anticipating the average opinion regarding the appropriate
market price – as in Keynes’s famous ‘beauty contest’. Hence, the convention
of a normal price provides an alternative to ‘inherent’ fundamentals in deter-
mining expectations of price movements. If individuals in a market expect
that structural changes have created an environment in which the ‘normal
price’ should be much higher (as they did for NASDAQ stocks during the new
economy boom of the late 1990s, or for real estate during the boom of the
early 2000s), then a speculative boom can follow – justifying the expectations
and fuelling more euphoria.

Aside from the theory of asset pricing, there have been developments in
the financial system in the 1980s and 1990s that must be incorporated within
the financial theory of investment. Minsky conceived his theory mostly in
a compartmentalized financial system in which banks followed a commit-
ment model to banking business. Within banks, there are two well-defined
desks, the loan-officer desk (whose task is to judge the quality of the project
proposed by potential borrowers and to attenuate the optimism of the lat-
ter) and the position-making desk (whose task is to finance and to re-finance
the positions in assets taken by the bank). In the commitment model, the
point of the bank is to establish a long-term relationship with borrowers
based on trust and recurring lending agreements, and to make money based
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on interest-rate spreads between deposit rates paid by banks and lending
rates earned by them. This model has now been replaced by an originate-
and-distribute banking model, and Minsky noted that today there are ‘banks
without loan officers (Minsky, 1981, p. 15). Here, banks only originate loans
that are then packaged and sold, as discussed in the next section. Most of the
profit-making activities have been shifted toward the position-making desk.
Indeed, banks now make most of their profits from fees obtained from selling
and servicing structured financial instruments (mortgage-backed securities,
collateralized debt obligations, etc.) rather than from interest-rate spreads.
Banks no longer look for a long-term individualized relationship with recur-
ring borrowers; the relation is impersonal and judged in minutes through a
credit-scoring method (Kregel, 2008).

This new banking model adds two additional novelties to the dynamics
of the margins of safety. First, the development of financial fragility pro-
ceeds at an accelerated pace because banks and credit-rating agencies have
an incentive to overestimate creditworthiness in order to stimulate the distri-
bution of structured financial instruments. Since they won’t hold the loans,
default risk will be shifted to buyers of the instruments, so there are obvious
incentive problems. Second, credit enhancement techniques like credit sub-
ordination, excess spread and overcollateralization allow structured financial
instruments (like private-label mortgage-backed securities), to have a tranche
with an AAA credit rating even though it is structured on the basis of junk
assets (Adelson, 2006). Thus, a high proportion of Ponzi financing may exist
from the very beginning of the economic expansion; that is, a prolonged
period of expansion may no longer be necessary to explain the dynamics of
margins of safety. All that is necessary is a favourable trend for the prices
of the assets underlying the Ponzi financing process. Recent developments
in the housing market provide a clear example of this kind of dynamic, as
discussed next.

4 The Financial Theory of Investment and the Current Global
Financial Crisis11

Chapter 24 of Keynes’s General Theory had identified two fundamental flaws
of the capitalist system: an inability to achieve full employment and exces-
sive inequality. Minsky emphasized a third flaw implicit in Keynes’s theory:
instability is a normal result of modern financial capitalism (Minsky, 1986,
pp. 101, 250). Further, stability cannot be maintained – even with appropri-
ate policy – because it changes behaviour in ways that promote evolution
toward fragility. For this reason, Minsky rejected ‘Keynesian’ policy that pro-
moted ‘fine-tuning’ of the economy – even if policy did achieve transitory
stability, that would set off processes to reintroduce instability. Hence, ‘[t]he
policy problem is to devise institutional structures and measures that attenu-
ate the thrust to inflation, unemployment, and slower improvements in the
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standard of living without increasing the likelihood of a deep depression’
(1986, p. 295). However, success could never be permanent; policy would
have to continually adapt to changing circumstances.

Minsky argued that the relative stability of the post-war period had led to
development of Money Manager Capitalism – a much more unstable ver-
sion of modern capitalism. In a prescient paper written in 1987 (Minsky,
2008), Minsky predicted the explosion of home mortgage securitization that
eventually led to the US sub-prime crisis in 2007. Indeed, he was one of the
few commentators who understood the true potential of securitization, or,
what came to be called the ‘originate and distribute’ model mentioned above.
Rather than holding mortgages (and other types of loans), banks would sim-
ply originate the loans and then would sell them to investors such as pension
funds and hedge funds. In principle, all mortgages could be packaged into a
variety of risk classes, with differential pricing to cover risk. Investors could
choose the desired risk-return trade-off. Thrifts and other regulated finan-
cial institutions would earn fee income for loan origination, for assessing
risk, and for servicing the mortgages. Two decades later, Minsky’s predictions
were validated with a vengeance, as securitization spread far beyond mort-
gages to include student loans, credit card debt, auto loans and leases, and
a range of other debts. By mid-2008, many of these markets were hit with
rising defaults far exceeding what had been expected.

Minsky (2008) had argued that securitization resulted from two develop-
ments. First, it was due to the globalization of finance, as securitization
creates financial assets sold to foreign investors with no direct access to Amer-
ican real assets. Minsky argued that the long depression-free period that
followed WWII created a global glut of managed money seeking returns.
(Previous to WWII, depressions had been associated with debt deflations
that wiped out financial wealth.) Packaged securities with risk weightings
assigned by respected rating agencies were appealing for global investors try-
ing to achieve the desired proportion of dollar-denominated assets. When
problems began in US sub-prime securities, the financial crisis quickly spread
to the rest of the world because these were included in many global portfolios.

Second, over the post-war period, the importance of banks (narrowly
defined as financial institutions that accept deposits and make loans) was
rapidly eroded in favour of ‘markets’. (The bank share of all financial assets
fell from around 50% in the 1950s to around 25% in the 1990s.) This devel-
opment, itself, was encouraged by the experiment in monetarism (1979–82,
that decimated the regulated – bank and thrift – portion of the sector in
favour of relatively unregulated ‘markets’, mostly large Wall Street invest-
ment banks), but it was also spurred by continual erosion of the portion of
the financial sphere that had been ceded by rules, regulations, and tradition
to banks. The growth of competition on both sides of the banking business –
checkable deposits at non-bank financial institutions that could pay market
interest rates; and the rise of the commercial paper market that allowed firms
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to bypass commercial banks – squeezed the profitability of banking. Min-
sky (2008) observed that banks appear to require a spread of about 450 basis
points between interest rates earned on assets less that paid on liabilities.
This covers the normal rate of return on capital, plus the required reserve
‘tax’ imposed on banks (reserves are non-earning assets), and the costs of
servicing customers.

On the other hand, financial markets can operate with much lower spreads
because they are exempt from required reserve ratios, regulated capital
requirements, and much of the costs of relationship banking. At the same
time, the financial markets were freer from the New Deal regulations that
had made financial markets safer. Not only did this mean that an ever larger
portion of the financial sector was free of most regulations, but that compe-
tition from ‘markets’ forced policy-makers to relax regulations on banks. As
bank competitivity was damaged, firms turned directly to managed money
for finance of activities. The managed money owned by pension and hedge
funds was subject to far less oversight, and did not have the same capacity
to assess creditworthiness. Further, managed funds operated with far greater
leverage ratios (a bank can typically leverage its own equity by a factor of
about 10, while hedge funds operate with leverage ratios of 30 and some-
times much more; this means they use one dollar of their own funds and
borrow $29 to increase the size of bets). All of this greatly increased fragility
of the financial system. In normal expansions, high corporate profits mean
that firms can rely more on relatively safe internal funds to finance activities.
However, over the expansions of the 1990s and 2000s, firms greatly increased
their use of external funds, so that debt ratios grew. While the 1980s are well-
known for leveraged buy-outs and use of ‘junk bonds’, there was actually
much more ‘junk’ issued during the Bush, Junior, expansion after 2005.

By the time of the real estate boom in the US from the mid-1990s through
2007 that eventually led to the sub-prime mortgage crisis, there was no longer
any essential difference between a ‘commercial bank’ and an ‘investment
bank’. Minsky argued (1986, p. 45) that the New Deal reforms related to
home finance had been spurred by a common belief that short-term mort-
gages, typically with large balloon payments, had contributed to the Great
Depression; ironically, the ‘innovations’ in home mortgage finance leading
up to the speculative boom largely recreated those conditions, running the
US housing sector like a huge global casino.

As we write, the US financial sector remains in a crisis that is spreading
around the world. Many commentators have referred to the crisis as a ‘Minsky
moment’, questioning whether we have become a ‘Ponzi nation’ (e.g.
Whalen, 2008). At this point, we can surmise that the financial innovations
of the past decade greatly expanded the availability of credit, which then
pushed up asset prices. That, in turn, not only encouraged further innov-
ation to take advantage of profit opportunities, but also fuelled a debt frenzy
and greater leveraging. The Greenspan ‘put’ (belief that the Fed would not
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allow bad things to happen, with evidence drawn from the arranged Long-
Term Capital Management rescue, as well as the quick reduction of interest
rates in the aftermath of the dot.com bust), plus the new operating proced-
ures adopted by the Fed (the New Monetary Consensus, examined in several
other chapters of this volume), which include gradualism, transparency, and
expectations management (meaning, no surprises) tipped the balance of sen-
timents away from fear and toward greed. The Clinton mid-1990s boom and
the shallow 2001 recession led to a revised view of growth according to which
expansions could be more robust without inflation and that recessions would
be brief and relatively painless. All of this increased the appetite for risk,
reduced risk premia, and encouraged ever more leverage. Much of the rosy
analyses conducted during the boom relied on modern orthodox finance
theory, incorporated into complex models of market behaviour based on
past experience. These models appeared to show that risk was systematically
reduced and shifted to those best able to bear it. With the benefit of hindsight,
we can now say that risks were neither shifted nor reduced.

It is no surprise that many analysts have looked back to Minsky’s writings
in order to understand the nature of the current crisis. It is now commonplace
to find references to Minsky’s financial instability hypothesis. It is also easy
to find many commentators blaming mainstream efficient markets theory
for the complacency that led to the systematic underpricing of risk over the
past decade. One even finds mainstream economists pronouncing that ‘sta-
bility is destabilizing’ – a statement that runs contrary to the whole stream of
neoclassical economics, which emphasizes the supposed equilibrium-seeking
nature of the market economy. Minsky argued that there could be forms of
capitalism that would tend toward a stable equilibrium, but he insisted that
modern financial capitalism with complex and expensive capital equipment
would tend toward fragility, with bouts of instability. In order to understand
our form of capitalism, it is necessary to recognize how investment is financed
and how this can generate cyclical behaviour – that can degenerate to a debt
deflation and great depression in the absence of government intervention
and apt policy-making.

Notes

1. More formally, �Y/�I = 1/(1 − b(1 − t) + j) with Y the level of national income,
I the level of aggregate investment, b the marginal propensity to consume, t the
income tax rate, and j the marginal propensity to import.

2. According to Keynes, money has three special properties. It has a near zero elas-
ticity of substitution, which means that when the demand for money rises, there
is little substitution into alternative assets. It also has a near zero elasticity of pro-
duction, which means that when the demand for money rises, labour does not get
diverted to its production (since labour is not required to produce money because
it is neither mined like a metal nor grown like a crop). Finally, the carrying cost
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of money is negligible – money doesn’t spoil (like food), doesn’t depreciate with
use (like a machine), and doesn’t entail huge storage costs (most money today
takes the form of electrical charges on computer tapes, but even paper money is
relatively cheap to store). For these reasons, an increased demand for money can
become a ‘bottomless sink’ of purchasing power.

3. Orthodox interpretations of Keynes present this very simplistically as a rela-
tion between ‘the’ interest rate, and the marginal efficiency of capital. In his
Chapter 17, Keynes insisted that there are as many ‘own rates of interest’ as there
are assets. Hence, the comparison is not simply between one return to capital and
one interest rate, but rather across a whole spectrum of expected returns on assets,
with different components (q − c + l + a) making up the returns.

4. We want to emphasize here that Keynes’s notion of equilibrium is not the same as
that used in orthodox analysis. For Keynes, equilibrium implies a ‘state of rest’ in
which there is no further inducement to change one’s behaviour (in this case, a
position in which firms are satisfied with the level of investment and of employ-
ment and production); it does not imply that all markets have cleared. Most
importantly, Keynes’s notion of equilibrium does not imply full employment of
labour resources, which is the key implication of the orthodox identification of
equilibrium as simultaneous clearing of all markets since involuntary unemploy-
ment is ruled out by assumption. Note also that for Keynes, equilibrium is a device
used to analyse the forces that determine the aggregate levels of income, employ-
ment, and output, as well as the prices of assets. There is no expectation that we
will ever observe a ‘state of rest’ in the real world. This is why Keynes’s Chapter 12,
which is chock full of colourful analogies – such as ‘whirlwinds of speculation’ –
is so important. Expectations play a critical role in determining asset prices (thus,
also in determining effective demand) and these are liable to disappointment and
to fluctuation. Thus, even if we ever achieved a position in which every member
of the economy were satisfied with her portfolio of assets, it would be a fleeting
instant. Attempts to adjust portfolios cause asset prices to change which generates
shifts of spending and employment from one sector to another, and also affects
the total levels of spending and employment (Kregel, 1976, 1986).

5. Currency does not pay interest, so does not generate any q. Other forms of money,
including bank demand deposits, might pay a small interest rate (hence, q is
above zero); what is important is that liquid assets such as money of all types
are expected to pay lower yields than more illiquid assets such as corporate bonds
or capital assets. Hence, where exactly we draw the dividing line between ‘money’
and other types of assets is not important for this analysis. We can think of a spec-
trum of liquidity, with currency at one end, and factories with machinery at the
other end.

6. Note that if these two curves are horizontal (no lender’s or borrower’s risk), then
there is no intersection unless they lie on top of one another. For all other
situations, investment would be either infinite or non-existent.

7. Following national accounting identities one has:

W + � + T ≡ C + I + G + X − J

with � the gross profit of firms after corporate tax, Wemployees’ disposable
wage income, T taxes, C the consumption level (of capitalists and workers), I
the level of investment, G the level of government spending, X exports and J
imports. Subtracting W and T from each side, and defining CC the consumption
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of capitalists (so that consumption is divided between capitalist consumption and
worker consumption out of wages, CW ) one gets:

� = CC − SW + I + DEF + NX

With SW the saving level of wage earners (SW = W − CW ), DEF the government fis-
cal deficit, and NX net exports. Kalecki (1971, pp. 78–9) derived a causal relation
out of the identity (thus transforming the identity into an equality) by arguing
that � is not under the control of firms whereas variables on the right side depend
on discretionary choices.

8. The government spending multiplier is exactly analogous to the investment
spending multiplier.

9. Friedman argued that money is the primary driving variable of nominal output;
if the central bank would keep money growth constant, nominal GDP growth
would also be stabilized. This led to his famous money rule: target money growth
at some low and stable rate such as 4% per year, which the central bank could
supposedly achieve by restraining growth of bank reserves.

10. According to neoclassical theory, capital earns a return equal to its marginal
productivity – a physical, technologically determined, output. Keynes and Minsky
reject this relation, arguing that in a capitalist economy what is important is the
monetary return, that is, the expected money profits to be generated by owning
and operating capital assets. According to Keynes, the productivity theory of asset
pricing only applies to a co-operative economy – and as Keynes argued, this is one
in which money might exist, but it doesn’t matter.

11. Note that this section draws heavily on Wray (2008).
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13
Teaching the New Consensus Model
of ‘Modern Monetary Economics’
from a Critical Perspective:
Pedagogical Issues
John Smithin

1 Introduction

The evolution of the textbook treatment of macroeconomics and monetary
economics would be a fascinating subject in its own right, for anyone with
the time and energy to pursue it. From the publication of the first mod-
ern textbooks in the late 1940s, up to the early 1970s, so-called ‘Keynesian’
models,1 stressing the importance of aggregate demand, were the order of
the day (even if some bore little resemblance to anything in the writings of
J.M. Keynes). Then, from roughly the late 1970s to the early 1990s, stan-
dard textbook fare was clearly based on monetarism,2 the twentieth-century
version of the quantity theory of money, actually with something of a lag
compared to events in the real world, as in practice central banks had been
forced to abandon the monetary targeting experiments of the 1979–82 period
almost as soon as they had started. Finally, from the mid-1990s onwards
a new textbook orthodoxy has developed in the form of a simple three-
equation neo-Wicksellian model, the most salient features of which are that
the monetary policy instrument is an interest rate (the ‘policy rate’), and
that the supply of money and credit becomes endogenous. The reason for
this latest change is that it became impossible for textbook orthodoxy to go
on making statements to the effect that central banks ‘cannot control inter-
est rates’ and so on, at a time when the central banks themselves were saying
and doing the opposite (for example, by posting interest rate targets on their
websites and publicizing any changes), and questions of interest rate policy
had become close to an obsession in the news media dealing with financial
affairs. It is the Wicksellian element in ‘modern monetary economics’ that is
meant to be the face saver. There is still supposed to be a ‘natural rate’ of inter-
est somewhere in the model that eludes control of the central bank, and even
though, admittedly, this cannot be observed in reality, it is still supposed to
exert a decisive influence behind the scenes. Economic outcomes are made
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to hinge on any discrepancy between the policy rate and the quasi-mythical
‘natural rate’.

The current state of textbook orthodoxy provides a number of difficult
pedagogical challenges for those remaining economics instructors who teach
their material from a critical perspective, not least because some heterodox
schools of thought, such as the Post Keynesians, have been insisting on such
issues as the endogeneity of money for many years. The belated acceptance
of this point by orthodoxy should not, however, take the wind out of their
sails, as there is still the issue of the natural rate of interest to deal with. (There
is a difference, that is to say, between Wicksellian economics and Keynesian
economics.) There are, however, two remaining issues of pedagogy that do
seem to require attention. First, note that the standard expositions of the
textbook material are themselves typically not very effective; they do not
draw attention to what to a more critical eye would seem to be the key points.
Their authors do not seem to be particularly comfortable or familiar with
notions of endogenous money and credit creation, even though they have
now been forced upon them. There is, therefore, a need for a more informed
exposition even of the orthodox approach. Second, it also seems necessary
to put forward an explicit alternative approach, ideally also in the form of a
three-equation model, that directly confronts the standard model and shows
the ways in which it can be modified to achieve more realistic results. This
is a more effective strategy for a potential critic than simply harping on the
weaknesses of the orthodox approach itself. In what follows, therefore, the
objective of this chapter is to set out a simple line of approach that achieves
both these aims.

2 The ‘New Consensus’ on Monetary Policy

Following on from the above remarks, the purpose of this section is to present
a modified or revised version of the New Consensus model. This will illustrate
the main points, but will be free from some of the expositional deficiencies
identified above. The model is based on material previously presented in
Barrows and Smithin (2006, pp. 191–8), a short textbook for MBA students.

Obviously, to call any theoretical tendency a consensus does run the risk
of exaggeration. As mentioned, other terms that have been used in early
twenty-first century textbooks are phrases such as ‘modern macroeconomics’
(Taylor, 2000, 2007), ‘modern monetary economics’ (Cecchetti, 2006), or
similar. Essentially, it means the approach to macroeconomics that was
widely accepted in academia, central banks, finance ministries and research
institutes, for policy-making and theoretical discussion, around the begin-
ning of the twenty-first century. It goes without saying that a ‘consensus’ on
any topic does not necessarily imply that is it ‘true’, scientifically accurate,
or not subject to rational criticism. It just means that it has majority support
within the relevant peer group at a particular point in time. From the point
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of view of the student, it is necessary to learn this material simply to get some
idea of the thought process that is currently going in mainstream academic
and policy-making circles.

In terms of first principles, and in spite of the advertised break with
monetarism, the current consensus is not all that much different from its
predecessor or, for that matter from the whole traditional lineage of classical
and neoclassical economic thinking. It is simply the latest development of
this current of thought. Low inflation, ‘sound money’ and fiscal prudence
are given pride of place over other possible economic objectives. Economic
growth itself is thought to depend entirely on ‘supply side’ factors that deter-
mine another supposedly ‘natural’ rate, a natural rate of real GDP growth
for each economy. This natural growth rate is admittedly not immutable. It
may possibly be changed or improved upon in any particular case, but only
as a result of technical change or improvements in productivity. Changes
on the demand side, for example, those due to changes in monetary or fis-
cal policy, may be allowed to have some strictly temporary effects on the
business cycle, but are nonetheless confidently believed to have no lasting
impact on the underlying growth rate. All this is, of course, very familiar. The
implication is that the main difference from traditional ideas is really only
the recognition that central banks conduct monetary policy via changes in
interest rates rather than directly setting the quantity of money. The cen-
tral bank sets the ‘policy-related’ interest rate, and the money supply then
adjusts endogenously as a result of the subsequent lending and borrowing
activities of the commercial banks and the public. This idea may not have
been a revelation in the financial markets, or to heterodox economists such
as the Post Keynesians, but it did require some adjustments to what had
become conventional academic economic thinking. In particular, it required
the construction of an economic model making no reference to some deeply
ingrained traditional concepts, money demand and supply, the LM curve,
the velocity of circulation of money, etc.

For most economists with a conventional academic training a major prob-
lem with the idea that the interest rate, as such, can be a policy variable, is
that, according to the usual way of looking at things, interest rates should
be determined in a market just like any other price (the market for ‘loanable
funds’). If, on the contrary, we are arguing that the central bank is setting the
interest rate, there is no guarantee that their target will conform to the the-
oretical market equilibrium. It will typically either be lower or higher than
this hypothetical benchmark. In the latter case what is happening is that
the central bank is directly or indirectly making additional funds available
by credit creation to satisfy the demand for finance at that level, regardless
of the amount of current saving. This is bound to cause difficulties for most
economists with a conventional academic training, as it was a basic tenet
of orthodox economics to deny that this was possible (Humphrey, 1993,
pp. 35–44). Nonetheless, if they are to subscribe to the New Consensus
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economists must reluctantly accept something like this analysis. This is the
main reason why it is also deemed necessary to bring back the concept of
the Wicksellian natural rate of interest, in spite of the additional confusion
that this causes. The idea is to salvage at least something of the notion of a
market-determined interest rate.

There are other possible caveats to the idea that the central bank rather
than the ‘market’ determines the general level of interest rates. It is true, for
example, that the central bank only controls one specific interest rate, and
a very short-dated one at that. For monetary policy to be the decisive factor,
it must therefore be argued that there is some well-defined ‘transmissions
mechanism’, whereby changes in the policy rate eventually feed through
to other rates in the system. Also, it can always be claimed (and is some-
times claimed) by the central banks themselves that they only follow rather
than lead the market in interest rate changes. As against both of these argu-
ments, however, in the modern world a brief glance at the business press or
internet sites dealing with financial matters will soon reveal headlines about
the central bank ‘hiking’ (increasing) or ‘cutting’ (decreasing) interest rates,
apparently of their own accord, or simply leaving them unchanged (which
is also newsworthy).

Once the doctrinal difficulties have been overcome, the basic framework
for policy analysis in the New Consensus model is revealed to consist of just
three macroeconomic relationships. First, a demand function that resembles
a traditional IS curve, namely:

y = d − εr, ε > 0 (13.1)

stating that output growth depends positively on a demand parameter d, that
can be defined as ‘autonomous demand’ as a percentage of GDP, and nega-
tively on the real rate of interest. For policy analysis, the demand parameter
can be taken to include fiscal policy actions, and the negative interest rate
effect arises because a higher real interest rate will cause a decrease in invest-
ment expenditure as a percentage of GDP. One important point to notice
about this specification is that it relates the growth rate to the real interest
rate, rather than just the level of output to the interest rate, as in a stand-
ard IS curve. This difference is important if the objective of the exercise is
to comment on the real world policy debate. Typically, research reports on
the economy from financial institutions or brokerage houses will not refer
to the behaviour of either the price level or the level of output, but rather
precisely to the inflation rate and the rate of economic growth. A forecast
will say something like ‘growth will pick up in the next quarter (or year)’,
or ‘inflationary pressures are rising’, and so on. The typical textbook model
is therefore unrealistic to the extent that it works in levels rather than rates
of growth in the derivation of concepts like the IS curve. Equation (13.1)
recasts the discussion in dynamic terms, i.e. in language more familiar to
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‘market watchers’ in the real world. The details of how equation (13.1) is
derived are given in the appendix below.

The second important relationship in the New Consensus model is a short-
run supply function that is essentially a short-run Phillips curve (SRPC), or
rather (if it relates inflation to output growth rather than unemployment), an
‘accelerationist’ inflation equation. The version used here, in equation (13.2)
below, states that inflation in the current period will increase if the rate of
GDP growth in the previous period was greater than the supposed natural
rate, and that inflation will continue to increase as long as the discrepancy is
maintained. Once again, it is important to note that equation (13.2) specific-
ally relates inflation to growth, rather than (e.g.) the price level to the level
of output, and can therefore be related directly to the expression explaining
demand growth in equation (13.1):

p − p−1 = β(y−1 − yN ), β > 1 (13.2)

An important technical point to notice is that is if inflation depends only
on past events, as it does in equation (13.2), the dynamic short-run supply
curve (SRAS) will actually come out flat, thus giving the model at least some
Keynesian properties, if only in the short run. However, equation (13.2) also
makes it clear that the SRAS will not stay in place in subsequent periods, so
that these features will always disappear in the long run.

The third and final element of the New Consensus model is a central bank
reaction function, such as:

r = r0 + γ(p − p∗), 0 < γ < 1 (13.3)

This is a simplified or truncated version of the much-discussed ‘Taylor rule’ for
monetary policy (Taylor 1993), and states that the central bank will increase
the real policy rate if the inflation rate is higher than some arbitrary target
level p∗ (and vice versa). In effect, the monetary policy is one of inflation
targeting. As the actual policy instrument must be a nominal interest rate (as
mentioned usually a nominal overnight rate), in practice ‘increasing the real
policy rate’ must therefore mean increasing the policy instrument by more
than one-for-one whenever there is an increase in observed inflation. Mankiw
(2001), for example, has called this the ‘Taylor principle’ (as opposed to Taylor
rule), and this willingness to actually increase real rates when deemed neces-
sary (rather than simply respond to inflation) plays a crucially important role
in the political economy of the new consensus.

Substituting (13.3) into (13.1), re-arranging (13.2), and invoking the equi-
librium condition that the actual growth rate of real GDP converges to the
natural rate in the long run, it is possible to construct a simple aggregate
demand and supply model (in inflation-growth space), for both the short
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run and the long run as follows:

p = [(1/εγ)d + p∗ − (1/γ)r0] − (1/εγ)y (AD) (13.4)

p = p−1 + β(y − yN ) (SRAS) (13.5)

y = yN (LRAS) (13.6)

The model therefore consists of an aggregate demand relationship (AD)
between the growth rate and the inflation rate, a flat short-run supply func-
tion (SRAS), and a vertical long-run supply function (LRAS) that is simply the
equilibrium condition.

The derived demand relationship in (13.4) shows a downward sloping
demand-side relation in inflation/growth (p, y) space obtained by substituting
the monetary policy reaction function into the dynamic IS curve. It is import-
ant to note that this implies that the negative relation between growth and
inflation is therefore due solely to the assumed response of monetary policy.
It only occurs because whenever (e.g.) inflation increases, the central bank
will raise interest rates and thereby reduce demand.

Altogether there are three ‘shift variables’ for the constructed demand
function in equation (13.4). First, there is the demand parameter, d, taken
to include such things as fiscal policy (changes in the government budget
deficit), as well as the ‘animal spirits’ of the private sector. An increase in
d increases overall demand growth. Second, the inflation target itself, p∗.
A lower (more stringent) inflation target must reduce demand because the
central bank will need to raise real interest rates in the attempt to achieve
it (and vice versa). The inflation target itself is therefore one indicator of the
stance of monetary policy. Another such indicator, potentially, is the inter-
cept term in central bank reaction function r0, which we now label the ‘base
interest rate’. This is the third shift variable in the demand function. Note,
however, that the r0 term has a rather ambiguous status in the modern text-
book treatments. Most of the textbooks seem to think of this as representing
the Wicksellian natural rate of interest itself, meaning by this the real rate
of interest that supposedly would exist even in a barter capital market in
the absence of any such things as money and central banks. If that were
true, then it obviously could not be changed by monetary policy, and from
the point of view of the central bank would just have to be taken as given.
This textbook interpretation of the r0 term, however, seems far removed from
reality. There is no way for central banks to know beforehand what the hypo-
thetical natural rate should be, and also serious questions as to whether it is
even a meaningful concept in the first place. In any practical application of
equations (13.3) or (13.4), therefore, the r0 term can only be some number
that is chosen by the central bank on the basis of experience, ‘rules of thumb’,
political expediency, or similar. As such it can always be changed, and the r0

term itself then becomes simply another indicator of the overall monetary
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Figure 13.1 The effects of a demand expansion

policy stance. Whenever the base rate is lowered (raised) this represents an
expansionary (contractionary) monetary policy, as actual real interest rates
must also be lowered (raised) in order to accommodate the change in view.

As an illustration of how demand changes will work out in this framework,
the graph in Figure 13.1 shows the impact of an increase in the parameter d,
for example. This figure looks quite similar to those that have been used in
the textbook analysis of fiscal policy for many decades now (actually since the
first academic reaction against Keynesian ideas dating from the late 1970s).
Moreover, this is not surprising, as the basic economic philosophy remains
unchanged. The main difference in the New Consensus model is really only
in the interpretation of what is occurring behind the scenes as far as the
monetary policy response is concerned. It must now be conceded that some
part of the response to a demand expansion is actually deliberately caused by
the monetary policy reaction, rather than just by the ‘market’. The argument
remains, nonetheless, that a demand expansion may cause an initial boom
in the economy, shown here by an outward shift of the demand function
from point ‘a’ to point ‘b’, but that this will inevitably fade away over time,
leaving only higher inflation as the end result. The SRAS curve will gradually
shift upwards, and with each shift the growth rate will fall back and the
inflation rate will rise, for example as at point ‘c’ in the first instance. The
central bank is raising interest rates with each increase in the inflation rate,
which slows the economy at each stage. The process will continue until the
new long-run equilibrium is reached at point ‘d’, with no lasting effect on
the growth rate, but only higher inflation. In terms of political economy, the
point of this argument is obviously to suggest that that there should be no
attempt to stimulate the economy in the first place.
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Figure 13.2 A lower inflation target

A second graphical example, in Figure 13.2, shows what occurs in the
New Consensus model when the inflation target itself is revised downwards.
Figure 13.2 is therefore an example of a ‘tight’ monetary policy in this
context.

Evidently, as a result of this policy stance, the central bank will first need
to raise the real policy rate in the attempt to hit the target. The demand
schedule moves back and to the left, and there will be a monetary policy-
induced recession at point ‘b’. But, then, however, or so the argument goes, a
downward adjustment of expectations must take place. The SRAS will begin
to shift downward, inflation will fall, and the central bank will be able to
reduce the interest rate once again. Thereafter, the growth rate will begin to
increase from its low point, and there will be series of ever more favourable
temporary equilibria, such as that at point ‘c’. The process will continue
until a new long-run equilibrium is reached at point ‘d’. The end result will
indeed be a lower actual rate of inflation, and there need be no permanent
reduction in the rate of economic growth. One interesting point, however,
is that the original inflation target itself is never actually achieved. A lower
target does reduce the final inflation rate, but, unless the r0 term is adjusted
as well, the target itself will be elusive. The final equilibrium rate of inflation
in Figure 13.2, although lower than before, still does not conform to the
target (see equation 13.8 below). Nonetheless, the political economy behind
the narrative is evidently to convince the public that inflation targeting is a
desirable policy objective, in spite of the initially depressing impact on jobs
and employment. In the long run, it is argued, there will be no such negative
effects.
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We can summarize the basic equilibrium results of the new consensus
model as follows. In the long run, the growth rate will always conform to
the natural rate. That is:

y = yN (13.7)

meanwhile, the equilibrium inflation rate will be determined by

p = (1/εγ)d − (1/γ)r0 + p∗ − (1/εγ)yN (13.8)

Therefore, any demand expansion, such as an increase in the budget deficit,
will ultimately only lead to inflation. Conversely, a ‘tougher’ inflation target
will always lead to a one-for-one decrease in the actual inflation rate, even if
the target itself is not actually achieved. A tighter monetary policy as a result
of an increase in base rate of interest r0, also reduces the inflation rate, again
without any long run negative impact on the growth rate. The final influence
on inflation is the natural rate of economic growth itself. An increase in the
natural rate of growth (e.g., as a result of technical progress), will reduce the
inflation rate.

The model also determines the actual level of the real interest rate that will
prevail in equilibrium. This is given by

r = (1/ε)(d − yN ) (13.9)

Hence, a demand increase always tends to raise interest rates, and this result is
consistent with some traditional arguments in neoclassical economics (e.g.)
about the ‘crowding out’ effect. However, the mechanism by which this
occurs is not so much a question of ‘market forces’ (as would have been
argued in traditional theory), but actually the deliberate monetary policy
response of the central bank. The increase in the real rate of interest would
not occur if the central bank did not respond, and it is therefore only the
response of the central bank that is ‘validating’ the neoclassical result in this
instance. The other main determinant of the real rate of interest is the natural
rate of growth itself, and an increase in the natural growth rate will tend to
reduce the real rate of interest. Although a more traditional argument might
have been that a higher natural rate of growth would justify a higher inter-
est rate, the opposite occurs here simply because an increase in growth will
reduce inflation, and hence ‘allows’ the central bank to reduce interest rates.

A final question to ask of the New Consensus model is what would actually
be required to occur to achieve a zero inflation rate, that is, stable prices, in
this setting. From (13.7) and (13.8), it can be seen that not only must p∗ (the
target) be set at zero, but also the intercept term in the monetary policy rule
must continuously be adjusted, so that in the end:

r0 = (1/ε)(d − yN ) (13.10)
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Comparing (13.10) with (13.9), the implication is that the base rate of interest
and the actual equilibrium interest rate must be equal if price stability is to be
achieved. It is in this sense only that the final value of the r0 term in equation
(13.10) could be called a ‘natural rate’, that is, only if we define the natural
rate as the rate consistent with zero inflation. However, it cannot be called
a ‘natural’ rate in the other sense discussed above, that is a rate somehow
uniquely determined outside of the monetary model via barter exchange. It
is true that, if and when r0 and r coincide (and if the inflation target is zero),
then the inflation rate will also be zero. However, there is nothing in the
system that prevents either the equilibrium interest rate, or the equilibrium
inflation rate, from taking on quite different values at any time.

3 An Alternative Monetary Model

There are obviously a number of features about the new consensus model that
many students will find unsatisfactory. Although it may be conceded that the
exposition here has smoothed off some of the more obvious rough edges, the
main objection that will occur to the intelligent layperson still remains. This
is simply the incongruity of treating a social system, such as economy, as if
it were actually a mechanical device that always springs back to some pre-
determined equilibrium position. This problem may actually be invisible to
the trained economist because of many years of study of mathematical meth-
ods drawn from the history of the natural sciences, but it frequently is very
puzzling to the thoughtful beginning student, who will most likely initially
approach the economic problem not from the standpoint of something like
19th-century theoretical physics, but from the commonsense viewpoint of
either historical experience or of current affairs.

As it happens, however, it is a reasonably straightforward exercise to come
up with an alternative framework that (while still using a ‘mathematical’
three-equation system as an expository device and for comparison purposes)
is nonetheless able to get away from the idea of supposed ‘natural rates’ of
either real economic growth, the real interest rate or the unemployment rate.
The following system, for example, is readily comparable to the earlier one
from equations (10.5) to (10.7) above, but does not have the natural rate
feature:

p = [(1/εγ)d + p∗ − (1/γ)r0] − (1/εγ)y (AD) (13.11)

p = p0 − a + w0 + ηy−1 (SRSI) (13.12)

p = p0 − a + w0 + ηy (LRSI) (13.13)

In the new system, equation (13.11) is the same aggregate demand relation-
ship as in equation (13.4) above, and, although it would have been possible
to derive a more comprehensive description of the demand side from various
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sources in the heterodox economics literature (see, for example, Atesoglu and
Smithin (2006, 2007) and Smithin (2009), for the present exercise the same
AD function as before is retained for comparison purposes.

Equations (13.12) and (13.13), on the other hand, are quite different from
their counterparts in the system of equations in (13.4) through (13.6), and
are also labelled differently. Instead of referring to the long-run and short-run
supply of output, the terminology is changed to refer the long-run and short-
run supply of inflation (LRSI and SRSI). The starting point for both (13.13) and
(13.14) is a simple mark-up pricing equation at the aggregate level, such as:

P = kWN/Y (13.14)

Here P is the aggregate price level, k is the average mark-up or profit share,
WN is the aggregate nominal wage bill, and Y is real GDP. Instead of being
derived from neoclassical microeconomics, this representation of the ‘supply
side’ is therefore essentially similar to that found in the Kaleckian and Post
Keynesian literatures. The macro pricing equation in (13.14) is conceived
of as an aggregation or summation of the separate pricing equations of the
individual firms, and the implication is that the dominant market structure
is best characterized as an environment of generalized ‘imperfect competi-
tion’, rather than the textbook notion of ‘perfect competition’. As recently
explained by Smithin (2007, 112–13) this simple, but realistic, change in the
premises of the model is actually all that is necessary to remove any question
of the long-run neutrality of money, or of the existence of supposed natural
rates of any of the economic variables.

Next, suppose that the wage bargaining process is such that that the average
level of money wages, W , is given by:

W = P−1(W/P)∗ (13.15)

This means it is assumed that those involved in the wage bargaining pro-
cess have a target real wage (W/P)∗ they ultimately wish to achieve, but in
practice all they can do is negotiate a current money wage that ‘catches up’
to any increase in the price level that occurred in the previous period. The
aim therefore is to set W/P−1 always equal to (W/P)∗. This is a similar sort of
specification of the wage bargaining process to that often seen in the ‘conflict
inflation’ literature,3 and explains the use of the phrase ‘supply of inflation’ in
describing equations (13.12) and (13.13) above. The conflict between the dif-
ferent parties to the wage bargaining process is what is causing (‘supplying’)
the inflation that occurs in an endogenous money environment. By substi-
tuting (13.15) into (13.16), it is then possible to derive an explicit expression
for the evolution of the price level, as:

P = [kP−1(W/P)∗N]/Y (13.16)
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The price level is therefore determined by the conflict over income shares
between firms, trying to achieve a mark-up k, and workers, aiming for a real
wage of (W/P)∗. Taking logs of (13.16) gives the inflation equation itself as:

p = p0 + w∗ − a (13.17)

where p = lnP − lnP−1, p0 = lnk, w∗ = ln(W/P)∗, and a = ln(Y/N).
A final step is then to include a ‘wage curve’ to explain the evolution of

the target real wage itself, such as:

w∗ = w0 + ηy−1, η > 0 (13.18)

which suggests that the target real wage will be revised upwards for the cur-
rent period if the economy was experiencing a positive rate of growth in the
previous period. The wage bargainers are therefore counting on an increased
demand for labour in such circumstances. The intercept term in the wage
curve, w0, can now be called the ‘base real wage rate’ symmetrically with the
notion of the ‘base interest rate’ in equation (13.11). To complete the model,
substitute (13.18) back into (13.17) to yield the SRSI curve, (13.13). The LRSI
curve, (13.12), is then simply the same relationship without time subscripts
(that is, it is the long-run relationship between growth and inflation on the
supply side).

The best way to sharpen the comparison between the alternative monetary
model and the New Consensus version is now to repeat the analysis of the two
graphical examples previously studied, that is, a demand expansion versus
a ‘tight money’ policy in the form of a tougher inflation target. Figure 13.3,
for example, illustrates the case of a demand expansion.

Once again, a demand expansion causes an initial boom in the economy in
the short run. The demand function shifts outwards, and the economy moves
from point ‘a’ to point ‘b’. It remains true that the boom will soon start to put
upward pressure on the inflation rate, and that, therefore, the high growth
at ‘b’ cannot be sustained. The SRSI curve will shift upwards over time, and
with each shift the growth rate will fall back and the inflation rate will rise,
as initially at point ‘c’. The short-run behaviour of the alternative model is
therefore quite consistent with that of the ‘modern macroeconomics’ model
discussed above. However there is difference in the longer term, because
now the boom caused by a demand expansion is never entirely dissipated in
inflation. The final equilibrium is at point ‘d’ (not back to the original starting
point), which does imply a higher inflation rate than there was originally
(essentially because of the unavoidable impact on costs of increased economic
activity), but also a permanently higher growth rate. The demand expansion
therefore has had a lasting effect on growth, though the final growth rate is
not as high as at the peak of the boom. Nonetheless, the long run ‘Phillips
curve’ is not vertical and we are back in a realm in which there does exist a
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Figure 13.4 A lower inflation target in the alternative monetary model

long-run ‘trade-off’ between inflation and economic growth. To this extent,
therefore, the model restores basic ‘Keynesian’ insights for the longer term
as well as in the short run.

The graphical example in Figure 13.4, meanwhile, shows the impact of a
tougher inflation target in the alternative model. The effect of a more strin-
gent inflation target will certainly be to lower the actual inflation rate, even
though, as was the case in the new consensus model, the target itself p∗, will
not be achieved. It can now also be seen, however, that the price of pursu-
ing this policy is that the economy will fall back to a lower long-run growth
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path. A reduction in p∗ shifts the AD curve back and to the left, and there is
initially a growth recession along the SRSI to point ‘b’. It is true that the reces-
sion itself will then start to reduce wage pressures, the inflation rate will fall,
and the growth rate will start to pick up again, e.g. back to point ‘c’ to start
with. Also, as inflation begins to fall, the central bank will ‘feel able’ to lower
real interest rates once again and hasten the recovery on its way. However,
in spite of the recovery from the extreme low point, the final equilibrium
growth rate never does recover back to its original level. The end result of the
inflation targeting exercise is therefore not only lower inflation, but also a
lower average growth rate, as the economy moves along the path ‘a’, ‘b’, ‘c’,
‘d’. If the problem came to be understood in this way in the political arena,
it is obvious that inflation targeting policies might not be as high on the
agenda as they seem to have been in recent years.

As illustrated by these two graphical examples, the final equilibrium results
of the alternative monetary model typically differ from those of the new
consensus, even if the short-run behaviour of the economy looks much the
same. There is no ‘natural’ rate of growth, and the equilibrium growth rate
of the economy is given by

y = [1/(1 + εγη)]d − [ε/(1 + εγη)]r0 + [εγ/(1 + εγη)](a − w0)

+ [εγ/(1 + εγη)](p∗ − p0) (13.19)

Therefore, a demand expansion, a relaxation of the inflation target, and an
improvement in productivity, will all permanently increase the growth rate
(that is, in the long run as well as in the short run). An increase in the base
rate of interest, the base real wage rate, or the average mark-up (as reflected
in the p0 term), will all tend to reduce the equilibrium growth rate.

The equilibrium inflation rate in the alternative model is seen to be
influenced by many factors other than just monetary policy, and is given by

p = [η/(1 + εγη)]d − [εη/(1 + εγη)]r0 + [1/(1 + εγη)](w0 − a)

+ [εγη/(1 + εγη)]p∗ + [1/(1 + εγη)]p0 (13.20)

Inflation will increase if there is either a demand expansion, or if the inflation
target is relaxed. Combined with the results for growth reported above, this
restores the notion of a long-run Phillips curve trade-off in these particular
cases. On the other hand, an improvement in productivity will reduce the
inflation rate, and if this occurs, there would therefore be higher growth with
lower inflation, contrary to the Phillips curve logic. An increase in either
the base real wage rate or the mark-up will increase inflation (conflict infla-
tion), but an increase in the base interest rate will reduce it (as is assumed in
traditional discussions of monetary policy).
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As already suggested, one advantage of the alternative monetary model
is that there is now somewhat more information about the distribution of
income than in the case of the new consensus model. In that context really
only the value of the real interest rate could be discussed. In the alternative
model, its value is determined in the long run by

r = [γη/(1 + εγη)]d + [1/(1 + εγη)]r0 + [γ/(1 + εγη)](w0 − a)

− [γ/(1 + εγη)](p∗ − p0) (13.21)

There is no natural rate of interest, and the final value of the actual real inter-
est rate is influenced as much by deliberate policy initiatives of various kinds
as by pure market forces. An increase in the base interest rate will ultimately
increase the final equilibrium interest rate, as will a demand expansion, an
increase in the base real wage rate, an increase in the mark-up and a relaxation
of the inflation target. Moreover most of these results come about essentially
because of the central bank’s ‘automatic’ response to inflation. An improve-
ment in productivity, meanwhile, will tend to reduce the real interest rate,
for the same reason in reverse.

In addition it is also now possible to say something about the impact of
the various policy options on real wages. The equilibrium value of the real
wage rate is given by

w = [η/(1 + εγη)]d − [εη/(1 + εγη)]r0 + [1/(1 + εγη)]w0

+ [εγ/(1 + εγη)]a + [eγη/(1 + εγη)](p∗ − p0) (13.22)

Therefore, all ‘expansionary’ policies, a demand expansion, a reduction of
the base interest rate, and a relaxation of the inflation target, each tend to
increase real wages (and vice versa). An improvement in productivity, and an
increase in the base real wage rate, will also tend to increase real wages. On
the other hand, an increase in the mark-up, (reflected in an increase in the
value of the p0 term) will tend to reduce real wages.

The mark-up itself has been treated here as an exogenous variable (firms
using their market power to enforce the level of k at all times), and this
may be defended as a not unrealistic assumption once the discussion has
moved beyond the theoretical perfectly competitive model. In this case,
therefore, by definition all of the distributional impact of any policy changes
must be on either the real interest rate or on real wages. In a somewhat more
complicated model, such as that outlined in Atesoglu and Smithin (2006,
2007) and Smithin (2009), it would also be possible to discuss in more detail
how the entrepreneurial profit share itself gets determined. Even the current
framework, however, has provided enough information content to point out
the contrast with usual textbook treatment of distributional issues.
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4 Conclusion

This chapter has presented a somewhat revised/refined version of the current
textbook model of ‘modern monetary economics’, and also an alternative
simple three-equation model with which to compare it. To teach a similar
sequence in the university or college setting would surely represent a more
legitimate pedagogical exercise than the usual one-sided textbook approach,
in which only one macroeconomic theory is ever presented as the ‘truth’
at any point in time. The New Consensus model is the current economic
orthodoxy, but the naiveté of representing this as simply the latest results of
diligent scientific research into economic issues (in a manner similar to that
of textbooks in the natural sciences) is soon revealed merely by a backward
glance at any one or other of the remarkably similar economics textbooks
from 20, 30 or 40 years ago, each of which would have uncritically presented
the orthodoxy of their own day with a similar dogmatic confidence. The fact
is that the New Consensus itself is ‘nothing new’. It is essentially the same
approach to economic theory as that set out by Wicksell (1898) more than
a century ago, and for that matter by Thornton (1802) nearly one hundred
years before that (more than two centuries before our own time). Current
macroeconomic theories are just the latest period of ascendancy of this line
of approach, as compared with the parallel rise and fall of their main ortho-
dox rival in the shape of the quantity theory of money. However, there has
always been another rival lurking in the wings, that is, a genuine monetary
macroeconomics, the best-known statement of which is perhaps the work of
Keynes (1936). In effect, the comparison made in this chapter has shown the
relationship of the new consensus approach to this second type of challenge.
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Appendix: interest rates and aggregate demand growth

The relationship between interest rates and the demand growth in
equation (13.1) above can be derived from the familiar ‘Y = C + I + G +
(X − IM)’ breakdown of GDP from the national accounts. Here, we illustrate
using only a simplified version of the GDP breakdown, one that eliminates
government and the foreign sector, and reduces simply to:

Y = C + I (A1)
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Now, add a Keynesian-type consumption function, slightly modified by mak-
ing consumption depend on last period’s income rather than on current
income. This gives:

C = cY−1, 0 < c < 1 (A2)

Next, substitute A2 into A1;

Y = cY−1 + I (A3)

and then divide through by Y−1:

Y/Y−1 = c + (Y/Y−1)(I/Y) (A4)

At this point, introduce the notation that x = I/Y . Also, recall that c = 1 − s,
and that the growth rate, y, is given by y = (Y − Y−1)/Y−1. Therefore:

(1 + y)(1 − x) = 1 − s (A5)

which is approximately the same as:

y = x − s (A6)

Finally, we can argue that investment as a percentage of GDP will depend
negatively on the real interest rate as in:

x = x0 − εr, 0 < ε < 1 (A7)

Then, substituting (A7) into (A6) we then arrive at:

y = d − εr (A8)

where the demand parameter, d, is given by d = x0 − s. Equation (A8) is the
same as equation (13.1) above.

Notes

1. One of the better and more informative examples of this type of material is the
book by Ackley (1978). This is the second edition of a work first published in 1961.

2. Compare, for example, the treatment in Dornbusch and Fischer (1978) with that
of Mankiw (1992).

3. See Isaac (1999) for a survey of this literature.
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A Post Keynesian Alternative to the
New Consensus Model1

Eckhard Hein and Engelbert Stockhammer

1 Introduction

When it comes to economic policy analysis, mainstream macroeconomics
today is dominated by New Consensus Models (NCMs).2 In these models
aggregate demand impacts on output and employment, but only in the short
run. Due to nominal and real rigidities, for which microfoundations based on
imperfectly competitive markets are delivered, the short-run Phillips curve is
downward sloping. In the long run, however, there is no effect of aggre-
gate demand on the ‘Non Accelerating Inflation Rate of Unemployment’
(NAIRU), which is exclusively determined by structural characteristics of the
labour market, wage bargaining institutions and the social benefit system. An
inflation-targeting monetary policy using the interest rate is able to stabilize
output and employment in the short run, but in the long run it is neutral
and only affects inflation (Fontana and Palacio-Vera, 2007). Fiscal policy is
downgraded and is restricted to supporting monetary policies in achieving
price stability (Arestis and Sawyer, 2003).

Teaching models based on these features of NCMs are becoming increas-
ingly common in macroeconomics textbooks. This chapter aims at present-
ing a teachable Post Keynesian (PK) macro model that illustrates the various
criticisms that have been voiced against the NCM.3 These can be broadly
summarized as follows. First, there are reasons to expect the short-run equi-
librium (the NAIRU) to be unstable without policy interventions. Second,
monetary policy will, under some important circumstances, most import-
antly deflation, not be able to stabilize the system. Third, in the medium
run the NAIRU is endogenous to economic activity and monetary policy.
PKs therefore derive a very different policy package from that of the New
Consensus. We outline an alternative policy package where monetary pol-
icy aims at stabilizing the distribution of income by setting the real interest
rate equal to the growth rate of labour productivity. Nominal stabilization
is addressed by incomes policy and mediation of distributional conflicts

273
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through coordinated collective bargaining, while fiscal policy aims at real
stabilization.

2 A Basic Post Keynesian Model

2.1 Production, finance, distribution and the inflation
generation process

2.1.1 Production, finance and rentiers’ income

We assume a closed economy with only rudimentary economic activity on
the part of the state. There are no taxes and no state employment in the
model, but only deficit-financed government demand. Technical conditions
of production are fixed, there is no overhead labour, and labour productivity
is therefore constant up to full capacity output given by the capital stock.
The supply constraint is only reached by accident and the economy usually
operates below the maximum capacity given by the capital stock.

Economic activity and the pace of accumulation are determined by
entrepreneurs’ decisions to invest, independently of prior saving because
firms have access to credit generated by a developed banking sector. We
assume that long-term investment finance is supplied by firms’ retained earn-
ings or by the long-term credit of rentiers’ households (directly or through
banks). Introducing interest payments into the model, capital income or
gross profits (�) splits into the (net) profit of the enterprise (�F) and rentiers’
income (R):

� = �F + R (14.1)

With respect to the interest rate and credit, we follow the PK ‘horizontal-
ist’ monetary view pioneered by Kaldor (1982), Lavoie (1992, pp. 149–216,
1996b) and Moore (1989) and assume that the interest rate is an exogenous
variable for the production and accumulation process, whereas the quan-
tities of credit and money are determined endogenously by economic activity.
The central bank controls the base rate of interest, commercial banks mark
up the base rate and then supply the credit demand they consider credit-
worthy at this interest rate. In what follows we consider just one interest rate
as representative of the whole term-structure of interest rates.

Writing in for the nominal rate of interest, we can define the real interest
rate for given inflation expectations (p̂e), the ‘ex ante’ real interest rate (ie), as:

ie = in − p̂e (14.2)

The ‘ex post’ real interest rate (i) becomes endogenous to unexpected
inflation (p̂u):

i = in − (p̂e + p̂u) = ie − p̂u (14.3)
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Firms’ payments to rentiers are given by the stock of debt (B) at issue prices
and the nominal rate of interest. Expected rentiers’ interest income (Re) can
therefore be decomposed into a part compensating for the expected infla-
tionary devaluation of the stock of nominal assets held by rentiers (p̂eB), and
expected real net income determined by the ‘ex ante’ real rate of interest
(ieB):4

Re = inB = (ie + p̂e)B = ieB + p̂eB (14.4)

Firms’ ‘real’ interest payments and rentiers’ ‘real’ income (R) are affected
whenever unexpected inflation occurs:

R = (in − p̂u)B = (ie + p̂e − p̂u)B (14.5)

Positive unexpected inflation therefore redistributes real income from ren-
tiers to firms, but there is further redistribution as will be seen below.

2.1.2 Conflicting claims, employment, unexpected inflation and distribution

Unexpected inflation in our model is systematically generated by the incon-
sistent income claims of rentiers, firms and workers.5 The target gross profit
share of firms (hT

F ), which has to cover retained earnings and interest pay-
ments to rentiers, is given by mark-up pricing on unit labour costs in
incompletely competitive goods markets. In the short run, we assume the
target mark-up to be constant up to full capacity output. Therefore, the firms’
target profit share is simply a constant in the short run:

hT
F = h0, 0 < h0 ≤ 1 (14.6)

If unexpected inflation arises, the realized profit share becomes:

h = h0 − h2p̂u, 0 < h0 ≤ 1, 0 ≤ h2 (14.7)

with h2 denoting the effect of unexpected inflation on the realized profit
share. The higher is h2, the less effective are firms in protecting the profit
share against unexpected inflation caused by external shocks or workers’ wage
aspirations. The actual mark-up will therefore fall short of the target mark-up.

The target wage share of workers [WT
W = (1 − h)T

W ] depends on the rate
of employment, e (or alternatively unemployment, u), because lower
unemployment improves workers’ or labour unions’ bargaining power.
Unemployment functions so as to contain the distributional claims of labour-
ers (Kalecki, 1971, pp. 156–64). At this stage, we assume that workers and
labour unions do not consider the inflationary macroeconomic effects of
their nominal wage demands and the potentially restrictive monetary policy
reactions. There is neither coordination between unions in different firms or
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industries, nor between wage bargaining parties and monetary policy, with
an eye to avoiding the macroeconomic externalities of wage bargaining:

(1 − h)T
W = W0 + W1e, 0 < W0 ≤ 1, 0 ≤ W1 (14.8)

Whenever there is unexpected inflation, the realized wage share becomes:

(1 − h) = W0 + W1e − W2p̂u, 0 < W0 ≤ 1, 0 ≤ W1, W2 (14.9)

with W2 denoting the effect of unexpected inflation on the realized wage
share. The higher W2, the less effective are workers in protecting the wage
share against unexpected inflation caused by external shocks or firms’ profit
aspirations.

With adaptive expectations (p̂e
t = p̂t−1), we obtain the following short-run

Phillips curve from equations (14.7) and (14.9):

p̂u
t = �p̂t = p̂t − p̂t−1 = W0 + W1e + h0 − 1

W2 + h2
(14.10)

As in the NCM we have, at each point in time, a short-run inflation barrier,
a NAIRU. With consistent income claims: (1 − h)T

W + hT
F = 1, we obtain from

equations (14.6) and (14.8) the stable inflation rate of employment (eN ):

eN = 1 − W0 − h0

W1
(14.11)

and hence the NAIRU uN = 1 − eN . Whenever unemployment falls short of the
NAIRU associated with eN , inflation will accelerate because the sum of the
income claims exceeds output, and unexpected inflation will arise, fuelling
future inflation expectations. Whenever unemployment exceeds the NAIRU,
inflation will decelerate.

Figure 14.1 shows the target wage shares of workers and firms as well as the
realized wage share as a function of employment (in the upper part of the
figure), and the related unexpected inflation (in the lower part of the figure).

Our model is therefore a three-class model with distributional conflict
between wage earners, firms and rentiers (‘financial capitalists’). The distri-
bution of income between firms and wage earners depends on employment
and hence on the level of economic activity, as does unexpected inflation.
The distribution of profits between firms and rentiers depends on the inter-
est rate and also on unexpected inflation and hence on employment. These
distributional effects are usually ignored by the NCM.

2.2 The income generation process

In our model, the goods market equilibrium (YIS), and hence capacity
utilization and employment (unemployment), is determined by effective
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Figure 14.1 Conflicting claims, inflation and distribution

demand, consisting of firms’ investment demand (I), rentiers’ and workers’
household consumption demand (CR, CW ) and deficit financed government
demand (D):

YIS = I + CR + CW + D (14.12)

For the analysis of consumption (saving), investment and the related goods
market equilibrium we also assume that firms, rentiers and labourers form
adaptive expectations, i.e. inflation expectations are given by actual inflation
in the previous period. We assume a classical saving hypothesis, i.e. labour-
ers do not save. The part of profits retained by firms is completely saved by
definition, and profits distributed to rentiers’ households (i.e. interest pay-
ments) are used by those households according to their propensity to save,
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which is assumed to be positive but below unity. Therefore, increasing inter-
est payments by firms will stimulate consumption and aggregate demand,
ceteris paribus. Regarding investment, we follow the arguments in Kalecki
(1954) and assume that firms’ investment decisions are positively affected
both by expected sales and by retained earnings. Deficit financed government
demand is taken to be exogenous in real terms.

‘Ex ante’ aggregate demand (Ye
IS) will mainly depend on three variables

which are of interest in the ensuing discussion: the nominal and hence the
expected real rate of interest, the (expected) profit share and the government
deficit (these are the exogenous variables of the income generation process).
The consumption propensities of wage earners and rentiers and the elastici-
ties of investment with respect to retained profits and to expected sales are
the important parameters of the model:

Ye
IS = Ye

IS(in, h, D),

∂Ye
IS

∂in
< 0,

∂Ye
IS

∂h
< 0,

∂Ye
IS

∂D
> 0 (14.13)

The partial effects of changes in the interest rate and the profit share are as fol-
lows. With a given target mark-up in firms’ pricing decisions, a change in the
rate of interest means a redistribution of expected income among firms and
rentiers. Assuming debtors’ (firms) propensity to spend to be higher than that
of lenders’ (rentiers), a rising expected real rate of interest will have a damp-
ening effect on the goods market equilibrium and hence on employment.6

A change in the (expected) profit share affects distribution between firms and
labourers. An increase in the profit share has a retarding effect on the goods
market, because it depresses consumption and – via expected sales – it also
has a retarding effect on investment. A rising profit share may improve firms’
internal means of finance but we suppose that this positive effect is insuffi-
cient to compensate for the retarding effects, especially in a closed economy.
Recent empirical studies have shown that in large and even medium-sized
open economies, aggregate demand tends to be wage-led.7 Deficit financed
government demand in real terms has a positive effect on the goods market
equilibrium.

Aggregate demand in the goods market determines the ‘ex ante’ goods
market equilibrium and hence the ‘ex ante’ goods market equilibrium rate
of employment (ee

IS) when we take the labour supply as given. We call these
equilibria ‘ex ante equilibria’, because they are based on expectations which
need not be fulfilled, as will be seen below:

ee
IS = ee

IS[Y
e
IS(in, h, D)],

∂ee
IS

∂Ye
IS

> 0,
∂Ye

IS

∂in
< 0,

∂Ye
IS

∂h
< 0,

∂Ye
IS

∂D
> 0 (14.14)
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3 Is the NAIRU a Strong Attractor in the Short Run?

In a decentralized market economy, the ‘ex ante’ goods market equilibrium
rate of employment in equation (14.14) which is determined by decentralized
consumption and investment decisions may deviate from the stable inflation
rate of employment determined in equation (14.11). Such a deviation will
trigger unexpected inflation which will change the distribution of income
between profits and wages, on the one hand, and between firms’ retained
profits and rentiers’ income, on the other hand. The interesting question is
now whether unexpected inflation will adjust the goods market equilibrium
towards the NAIRU.

With unexpected inflation, the ‘ex ante’ goods market equilibrium rate
of employment from equation (14.14) changes in the following way (deficit
financed government demand in real terms is considered to be exogenous
and therefore not treated explicitly here):

eIS = eIS{YIS[i(p̂u), h(p̂u)]} = eIS(p̂u)

∂eIS

∂YIS
> 0,

∂YIS

∂i
< 0,

∂YIS

∂h
< 0,

∂i

∂p̂u
< 0,

∂h

∂p̂u
< 0

⇒ ∂eIS

∂p̂u
> 0 (14.15)

Since unexpected inflation causes a deviation from the ‘ex ante’ goods mar-
ket equilibrium employment rate in equation (14.14), equation (14.15) does
not constitute an equilibrium in which expectations are fulfilled. Rather, it
is a temporary ‘ex post’ goods market equilibrium. Since there is no posi-
tive or negative excess demand in the goods market, economic agents will
not change the activity level defined in equation (14.15). However, they will
adjust inflation expectations in the next period. The equilibrium will thus
not reproduce itself over time. Unless the employment rate determined by
the ‘ex post’ goods market equilibrium (eIS) matches the stable inflation rate
of employment, unexpected inflation will occur again, causing another devi-
ation of the ‘ex post’ from the ‘ex ante’ goods market equilibrium, and so on.

Unexpected inflation affects distribution and therefore the goods market
equilibrium. First, there is redistribution between gross profits and wages,
as has been shown above, with unexpected inflation (disinflation) reducing
(raising) the profit share and increasing (reducing) the wage share. Through
this channel unexpected inflation (disinflation) has a positive (negative)
effect on economic activity and employment, because we assume our model
economy to be wage-led. Second, unexpected inflation causes redistribution
among gross profits, with inflation (disinflation) reducing (raising) the share
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of rentiers’ income in gross profits. Through this channel unexpected infla-
tion (disinflation) is also expansionary (contractionary), because we assume
that firms’ propensity to spend exceeds rentiers’ propensity to consume.

Unexpected inflation (disinflation) will therefore move the ‘ex post’ goods
market equilibrium farther away from the distribution equilibrium, as is
shown in Figure 14.2. The initial ‘ex ante’ goods market equilibrium rate of
employment (ee

IS1) exceeds the short-run stable inflation rate of employment
(eN ) which triggers unexpected inflation. Since unexpected inflation has a
positive effect on the ‘ex post’ goods market equilibrium rate of employment,
this moves the goods market equilibrium even farther away from the distri-
bution equilibrium. With adaptive expectations, economic agents make the
new inflation rate the expected rate in the next period, the ‘ex ante’ goods
market equilibrium moves to (ee

IS2), and the ‘ex post’ goods market equilib-
rium curve shifts accordingly. Unexpected inflation is triggered anew and,
as a result, the goods market equilibrium diverges monotonically from the
stable inflation rate of employment. The NAIRU in our model is therefore
not self-stabilizing. Therefore, monetary policy interventions are required in
order to stabilize the system.

e N

ee
IS1 ee

IS2 ee
IS3pu � ∆p^ ^

pu(eIS)^

eIS1(pu)

ee
IS3ee

IS2ee
IS1

^

eIS3(pu)^

eIS2(pu)^

e

Figure 14.2 The NAIRU: a non-attractor
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4 An Inflation Targeting Central Bank and the NAIRU as a
Short-Run Attractor?

Applying the NCM idea of inflation targeting by the central bank, we have to
bear in mind that it is the nominal rate of interest that an inflation targeting
central bank can manipulate in order to achieve some target rate of inflation
(p̂T ). Here it is sufficient to assume that the only aim of the central bank is to
erase unexpected inflation from the system. Therefore, we assume that the
central bank’s inflation target equals expected inflation (p̂T = p̂e). The central
bank reaction function becomes:

in = ie0 + p̂e + p̂u + i1(p̂ − p̂T ) = ie0 + p̂e + p̂u + i1(p̂ − p̂e)

= ie0 + p̂e + (1 + i1)p̂u, 0 ≤ ie0, 0 < i1, (14.16)

with ie0 being the central bank’s estimation of the ‘equilibrium real inter-
est rate’ and i1 the reaction parameter with respect to unexpected inflation.
Introducing an inflation targeting central bank, we obtain the following
effects on the goods market equilibrium rate of employment:

ecb
IS = ecb

IS {Ycb
IS [in(p̂u), h(p̂u)]},

∂ecb
IS

∂Ycb
IS

> 0,
∂Ycb

IS

∂in
< 0,

∂Ycb
IS

∂h
< 0,

∂in
∂p̂u

> 0,
∂h

∂p̂u
< 0 (14.17)

Note that with an inflation targeting central bank, positive unexpected infla-
tion triggers an increasing nominal and also real interest rate. And since an
increasing interest rate has an inverse effect on the goods market equilibrium,
following the interest rate rule in equation (14.16) may have the required
stabilizing effects on economic activity and employment. The NAIRU may
therefore be turned into an attractor by inflation targeting monetary pol-
icies, if the effects of changes in the nominal interest rate can overcome the
destabilizing effects of unexpected inflation operating via the distribution
of income between profit and wages. This is unlikely to be a problem when
unemployment falls short of the NAIRU, giving rise to positive unexpected
inflation. The central bank can always increase its instrument variable, the
nominal interest rate, according to equation (14.16) and wipe out unexpected
inflation by means of erasing ‘excess employment’ from the system. For these
adjustments to be stabilizing, however, it is necessary for the absolute value
of the slope of the goods market equilibrium employment curve incorp-
orating monetary policy responses (ecb

IS ) to exceed the slope of the short-run
Phillips curve. Therefore, central banks have to be careful in their responses.
This is shown in Figure 14.3.

There are further limitations on monetary policy if unemployment exceeds
the NAIRU and unexpected inflation is negative, especially in a climate of low
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Figure 14.3 An inflation targeting central bank stabilizing the NAIRU

inflation and hence low nominal interest rates. With unexpected disinfla-
tion or even deflation, a negative nominal interest rate might be required in
equation (14.16) in order to stabilize the system. This is something that cen-
tral banks cannot achieve due to the zero lower bound on their instrument
variable.8 Central banks’ capacities to adjust actual unemployment towards
the NAIRU are thus asymmetric and an inflation targeting monetary policy
strategy will be ineffective in periods of persistent disinflation and finally
deflation. Central banks are therefore helpless when intervention is needed
most urgently.

5 Medium-Run Endogeneity of the NAIRU

In the medium to long run the inflation barrier becomes endogenous to
actual unemployment in our model. Here, we concern ourselves only with
the effects on the distribution equilibrium and ignore the associated effects
on the goods market equilibrium rate of employment, which may give rise
to complex interacting dynamics between these two equilibria in the long
run. Therefore, what follows has a medium-run time horizon. Whereas
the first three channels we are discussing arise whenever the goods market
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equilibrium rate of employment persistently deviates from the stable infla-
tion rate of employment, and hence from the failure of monetary policies
to stabilize the system, the fourth channel will be associated with successful
short-run monetary policy stabilization.

5.1 Persistence mechanisms in the labour market

Labour market related mechanisms for unemployment persistence have
already been suggested by Blanchard and Summers (1988) and Ball (1999).
Applying union wage bargaining or insider–outsider models, persistent
unemployment and an increasing share of long-term unemployment in
total unemployment, with the associated loss of skills and access to firms
by the long-term unemployed, will decrease the pressure of a given rate of
unemployment on labour unions’ or insiders’ target wage share and hence
on nominal wage demands.

This can be integrated into our model as follows (see Figure 14.4). Assume
that the share of the long-term unemployed in total unemployment increases
when the unemployment rate exceeds some threshold, which is given by fric-
tional unemployment caused by the ‘normal’ working of the labour market
in the face of changing demand patterns and structural as well as regional
change. Suppose now that the employment rate falls short of the ‘full employ-
ment’ rate (ef ) associated with this rate of unemployment. Since the share
of long-term unemployment in total unemployment will now increase, the
workers’ target wage share for a given total rate of employment will increase.
In Figure 14.4, the workers’ target wage share curve rotates upwards, the
stable inflation rate of employment decreases, the NAIRU thus rises, and the
Phillips curve rotates upwards, too.

5.2 Wage aspirations based on conventional behaviour

We now assume that workers’ distributional targets are affected by the actual
distribution of income (Stockhammer 2008). If there is persistent deviation of
the actual wage share from the target wage share, caused by a deviation of the
goods market equilibrium rate of employment from the stable inflation rate of
employment, wage earners will adjust their targets accordingly. Simply put,
workers will get used to the actual distribution of income and incorporate
it into their distributional target. As can be seen in Figure 14.5, a positive
deviation of the actual wage share from the workers’ target share, caused by
unemployment exceeding the NAIRU, shifts workers’ target real wage curve
upwards. The stable inflation rate of employment decreases, the NAIRU rises,
and the Phillips curve shifts upwards, too.

5.3 The effect of investment in the capital stock

The effects of investment in the capital stock on employment and the NAIRU
have been stressed by Rowthorn (1995, 1999), Sawyer (2002) and Arestis and
Sawyer (2004a, pp. 73–99; 2005). The size of the capital stock in relation to
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Figure 14.4 Labour market persistence mechanisms and the NAIRU

output, and hence the medium-run capacity utilization rate, may directly
affect the stable inflation rate of employment and hence the NAIRU in our
model, if firms’ target mark-up is positively related to capacity utilization
in the medium run. The lower the growth rate of capital stock, the higher
will be medium-run capacity utilization, if the growth rates of the exogenous
components of demand remain constant, and the higher will be firms’ target
profit share. As can be seen in Figure 14.6, weak investment, low demand and
hence a rate of employment below the stable inflation rate makes firms’ target
wage share curve shift downwards, the stable inflation rate of employment
decreases, the NAIRU rises, and the Phillips curve shifts upwards.

5.4 Persistent changes in the ‘ex ante’ real rate of interest

Changes in the ‘ex ante’ real interest rate associated with successful short-
run inflation targeting monetary policies will have medium-run effects on
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Figure 14.5 Endogenous wage and profit aspirations and the NAIRU

the inflation barrier (Hein 2006, 2008, pp. 133–52).9 Since interest payments
are costs from the perspective of the firm which have to be covered by the
mark-up on unit labour costs, persistent changes in the ‘ex ante’ real interest
rate will cause medium-run changes in the firms’ target mark-up and hence
in their target wage share.

If employment exceeds the stable inflation rate, as in Figure 14.7, applying
the inflation targeting interest rate rule (equation (14.16)) will stabilize infla-
tion in the short run. However, in the medium run higher interest rates will
cause firms to raise target mark-ups and the firms’ target real wage share curve
will shift downwards. The stable inflation rate of employment will hence
decrease, the NAIRU will increase, and the Phillips curve will shift upwards.
At the new, lower level of economic activity the problem of inflation might
arise again, inducing central banks to raise interest rates even further, which
will depress real activity still further.
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Figure 14.6 Low investment, slow capital stock growth and the NAIRU

5.5 Some empirical evidence on the endogeneity of the NAIRU

There are thus strong theoretical reasons to expect that there is a high
degree of persistence in unemployment and, consequently, that the NAIRU is
endogenous in the medium to long run. But there is also a substantial amount
of empirical evidence to support such a view. Stanley (2004) provides a meta-
analysis of the rich empirical literature on hysteresis and concludes that the
available evidence indicates a rejection of the hypothesis that the NAIRU is
exogenous. Logeay and Tober (2006) find that with the Kalman filter tech-
niques which are now widely used in the (ex post) calculation of the NAIRU
by the OECD and others, the endogeneity of the NAIRU cannot be rejected
(for the Euro area).

However, the four channels of the endogeneity of the NAIRU discussed
above have not received equal attention in empirical research. Ball (1999) has
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Figure 14.7 Persistent change in the ‘ex ante’ real rate of interest and the NAIRU

performed careful investigations of the different effects of monetary policies
on medium-term unemployment and concludes that ‘differences in mon-
etary policy help explain unemployment successes and failures’ (Ball 1999,
p. 219) and ‘whether hysteresis arises depends largely on the response of
monetary policy to the recession’ (Ball 1999, p. 192). However, he treats
changes in monetary policy as demand shocks rather than distributional
shocks. Ironically, the IMF (2003) finds a long-run effect of real interest rates
on unemployment (without drawing policy conclusions). The capital short-
age argument has been investigated extensively by Rowthorn (1995), Arestis
and Biefang–Frisancho Mariscal (2000), Alexiou and Pitelis (2003), Arestis
et al. (2006, 2007), and Palacio-Vera et al. (2006). They all find evidence
that capital accumulation has strong effects on unemployment. The case for
medium-run endogeneity is thus not only theoretically plausible, but is also
backed by empirical evidence. Economic policy should not, therefore, treat
the NAIRU as a given.
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6 A Post Keynesian Macroeconomic Policy Assignment

From our analysis of inflation targeting monetary policies above it follows
that, in the short run, this monetary policy assignment and the related
monetary policy strategy may be adequate, but limited in their effective-
ness. In the medium to long run, inflation targeting by means of an interest
rate rule seems to be inappropriate. Therefore, central banks should refrain
from attempting to fine-tune the economy by means of interest rate policies,
and instead follow a ‘parking it’ strategy with respect to the interest rate
(Rochon and Setterfield, 2007). Central banks should focus on the medium-
to long-run distributional effects of interest rate variations and stabilize the
rate of interest at a low level. Different interest rate targets have been pro-
posed (Rochon and Setterfield, 2007; Smithin, 2007; Wray, 2007). Following
Pasinetti’s (1981) ‘fair rate of interest’, which allows rentiers to participate
in real growth and keeps distribution between rentiers, on the one hand,
and firms and labourers, on the other hand, constant, requires central banks
to set the real rate of interest equal to productivity growth (Lavoie, 1996a;
Setterfield, 2006b). Hence, we obtain the following monetary policy rule:

in = ie0 + p̂e + p̂u (14.18)

with ie0 being given by medium-run productivity growth. Central banks
will have to adjust their policy instrument, the nominal interest rate, so
that a constant expected real rate of interest equal to medium-run product-
ivity growth emerges. This implies adjusting the nominal interest rate to
unexpected inflation at the end of each period.

Although monetary policies in this approach should neither pursue an
inflation target nor make any attempt at adjusting the employment rate to
some target value, central banks remain responsible for the orderly working
of the monetary and financial system. This includes the definition of credit
standards for refinance operations with commercial banks (credit controls),
the implementation of compulsory minimum reserves of different types to
be held with the central bank, the role of a ‘lender of last resort’ in the case
of systemic crises, and so on.

The NCM view on the role of wage formation and wage bargaining,
demanding nominal and real wage flexibility by means of structural reforms
in the labour market and decentralization of wage bargaining in order to
accelerate adjustment towards the NAIRU and reduce the NAIRU itself, can-
not be sustained on the basis of our model. Nominal wage flexibility generates
unexpected inflation whenever unemployment deviates from the NAIRU.
This affects distribution between firms and rentiers, on the one hand, and
between capital and labour, on the other hand, and is hence associated with
real wage flexibility. And this will make actual unemployment diverge further
from the NAIRU in wage-led economies, as our model has shown.
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In order to avoid the destabilizing effects of nominal and real wage flexi-
bility, PKs advocate rigid nominal wages and allocate the role of nominal
stabilization to incomes or wage policies. Therefore, nominal unit labour costs
should grow at a rate similar to the country’s inflation target, which means
that nominal wage growth should equal the sum of the medium-run rate of
growth of labour productivity (ŵ0) and the target inflation rate:

ŵ = ŵ0 + p̂T (14.19)

As the source of inflation is an unresolved distributional conflict between
labour and capital, the optimal way to achieve nominal stabilization is to
make the target wage shares of workers and firms compatible with each other
for a relevant range of employment rates. As is shown in Figure 14.8, the
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Figure 14.8 Result of the Post Keynesian macroeconomic policy mix
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stable inflation rate of employment and hence the NAIRU becomes a corridor
and the Phillips curve has a horizontal part between eN

1 and eN
2 . Variations

in the employment rate between eN
1 and eN

2 do not trigger any unexpected
inflation and hence no cumulative processes will set in. In this case, demand
management is free to choose a high level of employment close to eN

2 without
violating stable inflation rates. In particular a high degree of wage bargain-
ing coordination at the national level, strong labour unions and employer
organizations, and hence organized labour markets should be suitable for
pursuing this nominal stabilization role of wage bargaining.10 The govern-
ment can contribute by mediating the conflict, by encouraging coordinated
collective bargaining (so as to internalize inflationary spill-overs arising in
un-coordinated bargaining systems) and through tax incentives.

Because of the problems associated with real and nominal stabilization
by means of monetary policies, the complete neglect of discretionary fiscal
policies in the NCM turns out to be a major problem (Arestis and Sawyer
2003, 2004a, 2004c). Therefore, PKs have argued in favour of real stabilization
by means of fiscal policies. This again has two dimensions. First, since an
adjustment of actual unemployment towards a NAIRU cannot generally be
expected, neither from market forces nor from monetary policies, fiscal pol-
icies are required for short-run real stabilization. And second, since the NAIRU
is endogenous to actual unemployment and hence to effective demand in the
medium to long run through the channels discussed above, fiscal policies
do not only have short-run real effects but also affect the long-run rate of
employment.

Real stabilization should therefore be delegated to fiscal policies in the
following way:

D = D0 + D1(eT − e), D1 > 0 (14.20)

with D0 representing permanent government deficit spending (or surpluses),
which is required to keep employment at target (eT ) in the medium run,
and D1 representing the reaction coefficient in the case of short-run devi-
ations of employment from target. The employment target is the maximum
employment rate achievable without triggering unexpected inflation.

The effects of a PK assignment or policy-mix can be seen in Figure 14.8.
Wage policies, and hence wage bargaining parties, are mainly responsible for
stable inflation rates, and hence for nominal stabilization. Fiscal policies are
responsible for the management of demand, maintaining effective demand
at high employment levels, and hence for real stabilization in the short and in
the medium to long run. The central bank should neither aim at fine-tuning
the economy in real nor in nominal terms, and should thus not interfere with
the tasks of wage and fiscal policies. It should rather focus on maintaining
low real interest rates and a stable distribution of income between rentiers,
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on the one hand, and firms and labourers, on the other hand, in order to
avoid the destabilizing distributional effects of changes in the interest rate.

7 Conclusions

We have shown that, in the short run, inflation targeting monetary policies
(the main stabilization tool in the NCM) may be appropriate in the case of
accelerating inflation, but ineffective in the case of decelerating inflation and
finally deflation. Taking into account the medium-run cost and distribution
effects of interest rate variations, however, renders monetary policies inap-
propriate as an economic stabilizer. Based on these results, we have argued
that the NCM macroeconomic policy assignment should be replaced by a PK
assignment. Enhancing employment without increasing inflation is possible
if macroeconomic policies are coordinated along the following lines: the cen-
tral bank targets distribution between rentiers, on the one hand, and firms
and labourers, on the other hand, and sets low real interest rates; wage bar-
gaining parties target inflation; and fiscal policies are applied for short- and
medium-run real stabilization purposes. Taken as whole, our model, provides
an alternative to the NCM that emphasizes both the need for a richer array
of policy interventions in the economy, and the neglected role of income
distribution in macroeconomics. These are important issues for students to
consider as they learn about the workings of the economy and the usefulness
of macroeconomic policies.

Notes

1. This chapter is a revised, simplified and shortened version of Hein and
Stockhammer (2007). There, a more formal and extensive treatment of the issues
can be found. The major part of this chapter was written while Eckhard Hein was a
visiting professor at Vienna University of Economics and Business Administration
(WU). The hospitality of the WU is gratefully acknowledged. Many thanks go to
Giuseppe Fontana and Mark Setterfield for very helpful suggestions to make the
chapter more readable.

2. See Clarida, Galí and Gertler (1999) and Carlin and Soskice (2006, pp. 27–172) for
NCMs.

3. For a critique of the NCM and its main elements, the NAIRU and an inflation
targeting central bank, as well as for PK amendments see, among others, Arestis
and Sawyer (2004a, 2004b, 2005, 2006), Atesoglu and Smithin (2006), David-
son (2006), Fontana (2006), Fontana and Palacio-Vera (2007), Hein (2002, 2006,
2008, pp. 133–152), Kriesler and Lavoie (2007), Lavoie (2006), Palacio-Vera (2005),
Palley (2007), Rochon and Setterfield (2007), Sawyer (2002, 2006), Seccareccia
(1998), Setterfield (2004, 2006a, 2006b), Smithin (2007), Stockhammer (2004,
2008), Wray (2007).

4. Repayment of debt is not considered explicitly.
5. Of course, there may also be exogenous shocks generating unexpected inflation.
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6. This is the so-called ‘normal case’ for the effect of a change in the interest rate
on the goods market equilibrium. In Hein and Stockhammer (2007) we also discuss
the ‘puzzling case’ in which a rising interest rate has expansive effects on the
goods market. This requires a low rentiers’ propensity to save and a weak effect of
internal funds on firms’ investment. The complications arising from this case are
eliminated from the discussion in this chapter.

7. See Naastepad and Storm (2007), Stockhammer, Hein and Grafl (2007), Hein and
Vogel (2008), and Stockhammer, Onaran and Ederer (2009).

8. See the situation in the US during the Great Depression or in Japan in the 1990s.
9. The idea that lasting variations in interest rates may affect the functional distribu-

tion of income and hence the share of wages and gross profits in total income goes
back to Sraffa (1960, p. 33) and has been proposed, in particular, by Neo-Ricardian
authors (see for example Pivetti, 1991), but it can also be found in earlier PK work
(Kaldor, 1982, p. 63; Pasinetti, 1974, pp. 139–41). See also Lavoie (1995).

10. See Hein (2006) and Kriesler and Lavoie (2007) for the incorporation of coord-
inated wage bargaining into PK models and Hein (2002) for a review of the related
literature.
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The Central Banker as ‘Regulator of
Conflict’: A ‘Reversed’ Reading of the
Solow and New Consensus Models
Emiliano Brancaccio1

1 A Teaching Method Based On the Choice
of Exogenous Variables

Macroeconomics has undergone numerous changes over the last 30 years
as regards both research and teaching. With respect to the trends prevailing
since the 1970s, the field of theoretical and applied studies has seen enormous
growth in the influence of the neoclassical school as against very limited
dissemination of alternative approaches. In the sphere of teaching, the con-
solidation of a neoclassical mainstream has led to significant standardization
of study programmes. Unlike the situation in the past, these appear to be
increasingly based on the adoption of American manuals, which are char-
acterized by clarity of exposition and abundance of information but also by
systematic acceptance of the dominant neoclassical paradigm. One of the rea-
sons prompting numerous ‘non-orthodox’ teachers to use this type of course
book is the conviction that students must receive a preliminary grounding in
the mainstream and should be introduced to heterodox approaches only at a
later stage. While this view is understandable and indeed acceptable to a large
degree, there is some risk of stunting the growth of a critical spirit. The major
American manuals prove in fact to be characterized by a typically ‘progressive’
approach to the discipline based on the simplistic idea of macroeconomics
undergoing practically linear development toward an increasingly precise
and unanimous understanding of reality.2

The need to offer students in their first year of economics a preliminary
grounding of the mainstream type thus evidently clashes with the need to
sharpen rather than blunt their critical spirit. This is a considerable problem
because it is no easy matter to sum up the basic differences between the
schools of heterodox thought and neoclassical theory in a handful of remarks.
There is in fact a deep rift between the dominant approach and its critics.
For example, while neoclassical economists always tend to identify the roots
of their analyses in the paradigms of methodological individualism and of
scarcity and utility, the critical schools – be they classical, Marxist, Kaleckian

295
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or Post Keynesian – reject methodological individualism, the principle of
consumer sovereignity, and the paradigm of scarcity and utility, and prefer
instead an aggregate and class-based reading of economic phenomena.

Fortunately, there exists one way out of the contradiction between teach-
ing constraints and the primary goal of ‘opening up the minds’ of budding
scholars. A particular method allows comparison of orthodox and hetero-
dox approaches in a very simple way. This is based on the possibility of
obtaining completely different results from the same mathematical structure
depending on the choice of exogenous and endogenous variables. The ana-
lytical and political implications of a model can in fact be turned completely
upside-down by reversing the positions of the variables determined within
and outside the model. This teaching method obviously presents some lim-
itations. Many of the radical differences in approach between the various
schools of thought are inevitably overlooked. However, this procedure has
its advantages and has already been adopted by various scholars.3 The basic
reason is that it allows students to see from the very outset of their con-
tact with the discipline that economics is not a ‘linearly progressive’ field
of research but on the contrary, by its very nature, a conceptual terrain of
perennial dispute in both theoretical and political terms.

The teaching method of switching exogenous and endogenous variables
will be adopted in this chapter for the purpose of examining the factors deter-
mining the distribution of income between wages and profits. As we shall see,
income distribution is regarded as endogenous by neoclassical economists,
always depending in the final analysis on the scarcity of goods and factors of
production available in relation to the preferences of economic agents (given
the technology available). This is a typical result of the paradigm of scarcity
and utility, which characterizes both the traditional and the modern ver-
sions of the neoclassical approach.4 For contemporary exponents of critical
approaches, including those continuing the classical and Marxist traditions
(but also some Kaleckians and Post Keynesians), the distribution of income
between wages and profits should instead be regarded as an exogenous vari-
able to be determined outside the mathematical cores of the models.5 The
basic idea underpinning this view is that the distribution of income depends
on complex political and institutional factors, and ultimately on the out-
come of conflict between social classes. Therefore it should not be enclosed
within an overly rigid structure of formal logic.

Our analysis will take as its starting point two well-known models of main-
stream neoclassical thought, namely the Solow growth model (1956) and
the more recent macroeconomic model of the New Consensus, which exists
in various versions (here we consider Taylor, 2000).6 Though sometimes
alluded to,7 the connection between the two models has never been for-
mally stated in the literature. However, the connection is evident from a
neoclassical viewpoint. The Solow model makes it possible to determine the
full-employment equilibrium and its long-term path of development, and
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it is around this equilibrium that the short-run fluctuations examined by
short-period macroeconomic models develop. The New Consensus model
constitutes a particular variant of the latter, taking expressly into account
the way in which the central bank sets the interest rate. We can therefore
state that the equilibrium of the Solow model is the pivotal point of ref-
erence for the New Consensus model. This is why we will make reference
here to a combined ‘Solow–New Consensus’ model. Taking the mathemat-
ical structures of the two models as our starting point, we shall show how
switching the positions of the exogenous and endogenous variables leads to
very different results as regards both interpretation of the facts and political
implications. In particular, we shall see that in the traditional versions of the
Solow and New Consensus models, distribution is endogenous and the role
of the central bank is simply to ensure that the economic system converges
on its long-term equilibrium, where full employment and a specific inflation
target are achieved. These results will then be turned completely upside-down
through an operation confined almost exclusively to the choice of exogenous
and endogenous variables. As we shall in fact see, the role of the monetary
authority is totally different in the alternative version of the two models
based on exogenous determination of the distribution of income, where the
central bank becomes a crucial ‘regulator’ of distributive conflict between the
social classes and the full-employment equilibrium no longer constitutes an
inescapable point of reference. The chapter will end with some arguments in
support of this alternative version of the models rather than the traditional
neoclassical framework.

The technical difficulties of the chapter are within the grasp of students
who have mastered the basic characteristics of the neoclassical model of
growth and the use of the mathematics is limited to the bare essentials.

2 The ‘Solow–New Consensus’ Neoclassical Model

In this section we make explicit the logical connection between two well-
known models of mainstream neoclassical thought, namely the Solow
growth model (1956) and the more recent macroeconomic model of the
‘New Consensus’ (focusing on the version elaborated by Taylor, 2000). In
this way we shall build an original ‘Solow–New Consensus’ model. We start
with a description of the technology of the system put forward by Solow. We
examine a capitalist system in which a single good is produced by means of
labour and itself. Let K be the quantity of the good available as capital and
therefore used as productive input, L the quantity of homogeneous labour
employed, and X the quantity of the good produced. We thus obtain the
following production function:

X = F(K, L)
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Let us assume that capital tends to be exhausted within the space of a single
cycle of production and must therefore be replenished every time continu-
ously (this means that the rate of depreciation of the capital stock is equal to
one). We shall further assume that the function has constant return to scale,
so that:

αF(K, L) = F(αK, αL)

for all a > 0. By defining k = K/L and positing a = 1/L, we can therefore express
the production function in per capita terms. In other words, we can identify
the quantities of goods produced for every given input of labour:

x = f (k)

where x = f (k) = X/L. Let us finally assume that this function is continuous
and differentiable, and that it satisfies the following customary conditions:

f (0) = 0, f ′(k) > 0, f ′′(k) < 0

We shall now go on to the distribution of the income produced among the
agents of production. We assume that all output is divided between wages
and interest payments (which are supposed to be equal to profits). Letting w

be the real wage and r the real rate of interest, we can therefore write:

X = wL + (1 + r)K

In order to express this equation in per capita terms, we then divide the
whole by L and obtain:

f (k) = w + (1 + r)k (15.1)

Let us now introduce the hypothesis of perfect competition, from which
Solow and the neoclassical school draw the inference that labour and capital
are remunerated in relation to their respective marginal productivities. In per
capita terms, this can be expressed as follows:

f ′(k) = 1 + r (15.2)

Finally, we shall introduce another typical neoclassical hypothesis, namely
that the income produced and saved is entirely transformed into investment
(i.e. the replenishment and growth of the capital stock) and into expenditure
that does not generate productive capacity (e.g. public spending). Letting s
be the population’s propensity to save, g the rate of accumulation of capital,
and Z the real autonomous expenditure that does not generate productive
capacity, we have:

sX = (1 + g)K + Z
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In order to express this in per capita terms, we once again divide the whole
by L. By defining z = Z/X, we obtain:

sf (k) = (1 + g)k + z (15.3)

The Solow model is completely encapsulated in the system of equations
(15.1), (15.2), (15.3). It enables us to understand how the model deter-
mines the growth and distribution of income endogenously on the basis
of scarce factor endowments and the preferences of economic agents. The
solution procedure of the model is as follows. It starts from the exogenous
endowments of capital K and labour L. Once the endowments are known,
competition ensures that the equilibrium levels of wages and interest deter-
mined are those corresponding exactly to the marginal productivity of the
factors and therefore guaranteeing that firms make full use of the same. Given
K and L, the ratio k = K/L at which they will be employed by firms is also
given. Moreover, the autonomous expenditure that does not generate addi-
tional productive capacity, z, is regarded as exogenous, as is the propensity to
save s, which expresses the preferences of the population with respect to con-
sumption choices. Given k, z and s, only three endogenous variables are left,
namely r, w and g, for three equations. The system is therefore determined,
in that r is obtained from equation (15.2), w from (15.2), and g from (15.3).
At the same time, from the ratio k it is also possible to determine f (k) and to
obtain the degree of utilization u of productive capacity in conditions of full
employment. This degree of capacity utilization represents the optimal level
of output per capita y which can be obtained from a given level of capital per
capita k. It is given by:

u = f (k)
k

In line with the neoclassical paradigm of scarcity and utility, the model
therefore starts from endowments (and preferences) and endogenously deter-
mines the optimal degree of their utilization, the rate of accumulation and
the distribution of the income produced.

The above situation is described in the jargon of development theory as
an equilibrium of non-proportional growth, in that there is no guarantee of
labour and capital growing at the same rate. Solow demonstrates, however,
that the system does converge on an equilibrium of proportional growth
under certain assumptions.8 In any case, what matters here is the fact that
both equilibria assume endowments and preferences as exogenous variables,
and both generate endogenously the single distribution of income between
wages and profits that ensures the full utilization of capital and labour, which
gives rise in this model to the optimal degree of utilization of productive
capacity and the absence of involuntary unemployment. Given that some
authors speak in this connection of a natural equilibrium, a subscript will be
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added from now on to the equilibrium levels of the real rate of interest and
the degree of utilization deriving from the Solow model (rn and un).

We shall now go on to consider the New Consensus model, which will
make it possible to examine fluctuations around the full-employment equi-
librium discussed above. This model is distinguished from the traditional
short-period macroeconomic models for the following reason. The models of
the neoclassical synthesis traditionally assumed that the central bank decided
autonomously on the amount of money to be put into circulation and then
left the rate of interest to be determined by the market.9 On the contrary,
the New Consensus model assumes that the interest rate is set directly by
the central bank. This model is favoured today because it appears to reflect
more closely the way in which markets and monetary institutions really func-
tion. Ignoring the old question as to whether the economic system is capable
of converging spontaneously on the full-employment equilibrium, the new
consensus regards it as the task of the central bank to act so as to make the
system converge on an equilibrium in which a specific ‘inflation target’ is
achieved and full utilization of resources is ensured at the same time.

There are already a great many versions of the New Consensus model. The
one adopted here is based primarily on the contributions of Taylor (2000)
with some elements drawn from Kriesler and Lavoie (2007). The equations
of this model are as follows:

r = rn + δ(π − πT ), (15.4)

u = u0 − βr (15.5)

�π = γ(u − un) (15.6)

First of all, it has to be noted that these equations can only be determined
if the levels of rn and un are already known, which highlights the close logical
relationship of dependency between this and the Solow model. We shall now
go on to examine the meaning of the individual equations. Relation (15.4)
is a simple version of the so-called ‘Taylor rule’ and constitutes a hypothesis
about the behaviour of the central bank. It is assumed that the monetary
authority sets a real interest rate r that is higher than the rate rn, correspond-
ing to the full-employment equilibrium, to the extent that the current rate of
inflation π is higher than a target rate of inflation πT (set by the central bank
or the political institutions of the country). In other words, the central bank
believes that it can influence economic activity and hence also price dynam-
ics through action on the interest rate r. This conjecture is borne out by the
other two equations of the model. Equation (15.5) is a simple expression of
the traditional IS curve. It tells us that the interest rate has a negative influence
on aggregate demand and hence also on the degree of effective utilization u
of productive capacity. The effective degree u indicates deviations from the
rate un deriving from more or less intensive utilization of capital and thus
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implying variations in per capita output y with respect to per capita capital k.
In examining this equation, it should also be borne in mind that only the rate
rn is capable of generating demand and a degree of utilization u corresponding
to the level un consistent with full-employment equilibrium. Finally, (15.6)
is a simple derivation of the Phillips curve indicating that upward or down-
ward variation in inflation depends on the difference between the effective
degree of utilization, u, and the degree of utilization corresponding to the
full-employment equilibrium (un).

The system therefore comprises three equations and three unknowns, r, u,
and �π. The rate of interest rn and the full-employment degree of utilization
un are given by Solow’s equations and all the other variables are regarded as
exogenous (it should be borne in mind that the effective rate of inflation π

is also considered exogenous). The system is therefore fully determined. For
example, let us assume an initial situation in which the effective rate of infla-
tion is higher that the rate set as a target. In this case, the central bank will
be able to set a particularly high interest rate, thus giving rise to a degree of
effective utilization below the equilibrium level and hence to a negative vari-
ation in inflation. In this way, the effective inflation rate will tend toward the
target rate. It can also be assumed that the central bank will take the opposite
course of action in cases where effective inflation is below the desired level.
On this view, the monetary authority acts on the system constantly with
a view to attaining a situation of π = πT , which unsurprisingly corresponds
precisely to the Solow full-employment equilibrium. If the effective and tar-
get rates of inflation coincide, the model’s equations tell us in fact that the
interest rate and the degree of utilization of productive capacity will prove
equal to their respect levels at full employment.

The following conclusions can thus be drawn from the complete ‘Solow–
New Consensus’ neoclassical model. The equilibrium levels of wages and
interest are the only ones guaranteeing full employment of the factors of
production, and especially the available labour, L. Any action aimed at
adjusting the distributive variables will necessarily involve deviation from the
full-employment equilibrium. Moreover, spontaneous convergence towards
equilibrium does not appear to be guaranteed. This is why the central bank
is called upon to guide the system toward an equilibrium that ensures full
employment and the simultaneous attainment of a target rate of inflation.

3 A ‘Reversed’ Reading of the Two Models

Let us now abandon the neoclassical paradigm of scarcity and utility and
introduce some hypotheses typical of the heterodox literature. We shall
assume that the available labour L is always surplus to the productive require-
ments of the system and that the utilization of capital can vary to a large
degree without necessarily generating tension as regards prices. This means
that scarce endowments no longer play a crucial role in determining the
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system’s endogenous variables and thus involves a shift in perspective with
two consequences at the formal level. First, it is established that the rate g of
capital accumulation is no longer determined by saving but set exogenously
in relation to the autonomous investment decisions of firms. Second, it is
assumed that the interest rate rn is also exogenous and depends essentially
on the outcome of the conflict between social classes. These hypotheses obvi-
ously imply that the subscript attached to the interest rate and the capacity
utilization rate can no longer indicate the natural full-employment equilib-
rium; at most, one can speak of a normal position, which can correspond to
a situation of high unemployment of labour and has to be understood as a
position established in a given historical phase. As a result of this change in
exogenous variables, the Solow–New Consensus model will undergo a log-
ical ‘reversal’ and lead to conclusions very different from those described
above. In order to show the basic consequences of this reversed reading, let
us re-state equations from (15.1) to (15.6), for ease of reference:

f (k) = w + (1 + rn)k (15.1)

f ′(k) = 1 + rn (15.2)

sf (k) = (1 + g)k + z (15.3)

r = rn + δ(π − πT ) (15.4)

u = u0 − βr (15.5)

�π = γ(u − un) (15.6)

Furthermore, remember that un = f (k)/k. We shall start by examining equa-
tions (15.1), (15.2) and (15.3). On the assumption that rn and g are exogenous,
it will be necessary to identify three new endogenous variables if the model
is to be determined. These will be k, w and z. The solution procedure of the
model is therefore altered as follows. Equation (15.2) represents the condi-
tion that firms must respect if they are to choose the method of production
that minimizes costs. In other words, it determines the ratio k in terms of
which firms will combine the means of production with labour. Once rn and
k are known, the per capita output f (k) is also determined as well as un. Once
rn, k and f (k) are given, it is possible to obtain the real wage w residually
through (15.1). In other words, the quota of production that goes to labour
is determined by the difference with respect to the quota already assigned
exogenously to the recipients of interest. Finally, given the accumulation rate
g, it can be assumed that (15.3) is observed on the basis of the change in the
ratio z between autonomous expenditure that does not generate additional
capacity and income produced.10 The final result is therefore radically altered
with respect to the original Solow model. Factor endowments can in fact be
seen to have lost their primary role. Labour in particular is now assumed
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to be abundant rather than scarce, which means that for every given level
of demand, firms will employ only the number of workers needed to pro-
duce the total output demanded. Others will, however, remain unemployed.
The distributive variables therefore no longer perform the task of ensuring
the absorption of scarce endowments by firms. Distribution only determines
the technical composition of labour and means of production which will be
chosen by firms in order to maximize profits. But in this framework distri-
bution is exogenous and does not change in the presence of unemployed
labour. This does not mean, however, that distribution is left hanging in
midair. On the contrary, it is regarded as the result of the relations of strength
between the social classes and the outcome of the conflict inevitably arising
between them.11

What function will the central bank perform in this new scenario? In order
to answer this question, it is necessary to examine equations (15.4), (15.5) and
(15.6) of the New Consensus model. It should be noted from a strictly formal
viewpoint that the solution of the system does not change. The endogenous
variables are in fact still r, u and �π, determined on the basis of the same
original procedure and as a function of the same exogenous variables and
the levels of rn and un already determined by equations (15.1), (15.2) and
(15.3). There is, however, a substantial difference with regard to these last
two variables, which no longer correspond to a full-employment equilibrium
but simply reflect the balance of power between the social classes. The fact
that the central bank seeks to guide the system toward rn and un therefore
necessarily takes on a completely new meaning.

Two different hypotheses can be put forward as regards the behaviour of the
central bank. In the first case, it could be argued that the presence of a given
exogenous level of rn in equation (15.4) indicates the monetary authority’s
acceptance and defence of a certain distribution of income between the social
classes. It should in fact be remembered that, as indicated by equations (15.5)
and (15.6), the central bank can act indirectly through the interest rate r on
the effective degree of utilization of capacity u and hence also on variations
in inflation �π. Its policy could therefore be aimed at making the exogenous
distribution rn compatible with the desired rate of inflation πT . For example,
if workers do not accept this distribution of income, they will put pressure on
wages, which will obviously give rise to an increase in inflation. The central
bank could in this case act as follows: it could put into effect a restrictive
policy to weaken workers and cause them to moderate their demands by
reducing the degree of utilization of productive capacity and thus generating
unemployment.

This alternative interpretation of the model thus emphasizes the role of the
central bank as a ‘regulator of distributive conflict’. It is, however, a reading
based on two equations, namely equations (15.5) and (15.6), about which
the heterodox literature has always harboured great misgivings. In particu-
lar, economists adopting a critical stance toward the neoclassical mainstream
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have always raised doubts as to the existence of a strong and stable relation-
ship between the interest rate and the degree of utilization of productive
capacity. Moreover, they have always opposed the idea of an analogous
relationship existing between the degree of utilization and variations in
inflation.12 This is why various heterodox economists would claim that in
reality the parameters β and γ of the model could be equal to zero, thus mak-
ing equations (15.5) and (15.6) wholly superfluous. The logical conditions
are therefore created for a second alternative interpretation of the model.

4 Another Alternative Interpretation: The Central
Banker and the Drain of Capital

If we eliminate equations (15.5) and (15.6), what meaning could an equation
such as 15.4 – describing the behaviour of the central bank – possibly have?
If we assume an open economy, it is possible to give an original answer to
this question: a central bank reaction function could reflect the desire of
the monetary authority to ensure that the national rate of interest does not
diverge from the one prevailing in other countries so as to avoid any drain
of capital. In other words, the central bank’s reaction function could reflect
the well-known condition of uncovered interest rate parity.13 Hence using an F
superscript to denote the foreign value of a variable, note that if the central
bank is to avoid a disparity between the national rate of interest and the
interest rate prevailing in other countries, its reaction function must become:

r = rF

from which it follows that:

i − π = iF − πF

given the definition of the real interest rate r = i − π. Re-arranging this last
expression yields:14

i = iF + (π − πF) (15.4′)

Now let �E/E be the expected variation in the nominal exchange rate.15 If
the purchasing power parity condition16 is assumed to hold, so that exchange
rates reflect in some way the trends in rates of inflation, then �E/E = (π − πF).
Equation (15.4′) therefore corresponds exactly to the uncovered interest rate
parity. If this condition is respected, there should be no drain of capital.

On the basis of this interpretation, the behaviour of the central bank is
therefore designed to keep the flows of capital under control by ensuring
that internal interest rates are in line with those prevailing in other coun-
tries. It should be borne in mind that the central bank can still be seen here
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as a ‘regulator’ of distributive conflict. In this case, internal distribution will
be determined by the situation prevailing at the international level, and the
central bank no longer seeks to set the rate of inflation but confines itself to
reacting to foreign inflation (it could be said that the internal distributive con-
flict is dominated by ‘globalization’). But this complication does not change
the basic role of the central banker, which is wholly concerned with the reg-
ulation of distributive conflict and has nothing to do with any consideration
regarding a hypothetical full-employment equilibrium.

5 How to Choose Between Neoclassical
and Alternative Formulations

As compared above, the ‘Solow–New Consensus’ neoclassical model and
its reversed, heterodox version reveal some interesting analogies with stere-
ograms, images that undergo a radical change in meaning in relation to the
viewpoint from which they are observed. In our example, depending on the
choice of exogenous variables, the central bank will be regarded in two very
different ways: either as a ‘driver’ that brings the economy toward the full-
employment equilibrium or as a sort of ‘gendarme’ of distributive conflict.
Therefore, the choice of exogenous variables can be seen in the same way as
the crucial moment at which model builders define their point of view and
bring one or the other type of representation of the economic system into
focus. The conceptual universe in which an economic model is embedded can
of course never emerge simply from the system of equations and the choice
of exogenous variables characterizing it, but must instead be tracked down
in the ‘meaning’ attributed to these equations and variables. The problem of
the choice of exogenous variables is, however, a crucial stage for the purposes
of determining the ‘sense’ of a theory. This holds not only for teaching but
also for the broader sphere of research, and not only in economics but also
in all other fields of application of deductive logic.

The crucial question now is the following: what criteria should be adopted
in the choice of exogenous variables? It is clear that if there is no scientific cri-
terion for the selection of exogenous variables, we run the risk of falling into
the solipsistic view that ‘anything goes’ in the choice of premises provided
that the propositions derived in the subsequent stage of research are logically
consistent with respect to the initial decisions (Feyerabend, 1975). However,
the drift toward solipsism is not unavoidable. It should be remembered that
the neoclassical theory has been subjected to many criticisms, which can
be also extendend to the neoclassical ‘Solow–New Consensus’ model. One
of them is that this scheme seems logically consistent only in an unrealistic
world with just one good. While this problem, long identified by Sraffa (1960)
and his successors, now appears to have been somewhat forgotten in the liter-
ature, the neoclassical theorists do not seem to have fully succeeded in solving
it.17 The ‘reversed’ and heterodox version of the two models described here
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therefore seems to conform better to the observable reality of a multi-good
world. There is thus some logical reason for the curiosity of young scholars
to be aroused by it.

Notes

1. DASES – Università del Sannio. Address for correspondence: Via delle Puglie 82,
82100 Benevento, Italy. Email: emiliano.brancaccio@unisannio.it. I would like to
thank the editors of this book, Guglielmo Forges Davanzati and Antonella Stirati,
for their helpful comments. Any remaining errors are my own.

2. The American textbooks of Blanchard (2005), Mankiw (2007) or Stiglitz (1997), for
example, make almost exclusive reference to the debate developed within the so-
called ‘neoclassical synthesis’. Marxists, Classical economists or Post Keynesians
are rarely cited.

3. Marglin (1984), Dutt (1990), Kurz and Salvadori (1995, pp. 46–8) among the
others. See also Brancaccio (2008).

4. Samuelson (1970), Koopmans (1975). For a criticism of the neoclassical paradigm
of scarcity and utility, see Pasinetti (1993).

5. Sraffa (1960), Garegnani (1990). The assumption of an exogenous distributive
variable is not an exclusive prerogative of the Sraffian Surplus approach. For exam-
ple, it is possible to show that this hypothesis is compatible with the so-called
Circuit approach (Graziani 2003). For a demonstration of this compatibility, see
Brancaccio (2005, 2009).

6. See also Clarida et al. (1999), Taylor (1997, 1999), Woodford (2001, 2003), Carlin
and Soskice (2006). For a critical view of the New Consensus, see among oth-
ers Arestis and Sawyer (2004), Setterfield (2004, 2006), Fontana and Palacio-Vera
(2007), Fontana (2006), Kriesler and Lavoie (2007).

7. Taylor (2000, p. 91), quoted also in Kriesler and Lavoie (2007).
8. Let l be the growth rate of the working population. On the assumption that l

is exogenous, the equilibrium of proportional growth will be determined when
the ratio k arrives at such a level as to comply with the following condition (3′):
sf (k) = (1 + l)k + z, i.e. when the rate of saving (or capital accumulation) coin-
cides exactly with the exogenous rate of growth of labour and thus generates
development leaving the ratio k between the endowments of capital and labour
unchanged. In this case, the model proves to consist of equations (1), (2) and (3′).
The exogenous variables of the model are therefore l, z and s. While (3′) determines
k, (2) and (1) determine r and w respectively. The absolute scale of activity will
depend in every period on the endowment of labour L, which remains exogenous
in this case.

9. Modigliani (1944), Patinkin (1965). For a current textbook which can be associated
to the tradition of ‘neoclassical synthesis’, see Blanchard (2005).

10. The macroeconomic implications of autonomous expenditure that does not
generate additional capacity are examined in Serrano (1995).

11. For a thorough analysis, see Garegnani (1990). See also Kurz and Salvadori (1995,
pp. 26–7).

12. Kriesler and Lavoie (2007), among others.
13. Gandolfo (2001).
14. Equation (15.4′) can also be derived directly from equation (15.4) as follows. Start-

ing from equation (4), we assume for the sake of simplicity that δ = 1. We also begin
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by hypothesizing that the current rates of inflation πT and πF are equal, respec-
tively, to the national and foreign target rates of inflation. Let i and iF be the
domestic and foreign nominal rates of interest and π the expected effective rate
of internal inflation, which can differ from the respective target rate πT . Now, it is
known that the real interest rate is generally given by the difference between the
nominal interest rate and the rate of inflation. However, it may happen that the
expected effective rate of inflation differs from the target rate. In this case the real
interest rate will be given by r = i − πT − (π − πT ), that is r = i − π. Furthermore,
the real foreign rate of interest will be given by rF = iF − πF . Once the relevant
substitutions are made, equation (15.4) becomes equation (15.4′), as stated above.

15. The nominal exchange rate E is defined here as the domestic price of foreign
currency, so that �E/E > 0 denotes a depreciation of domestic currency.

16. Gandolfo (2001).
17. According to Garegnani (2003), it is possible to address the Sraffian criticism not

only to the old long period Wicksellian models but also to the short period neo-
Walrasian versions of neoclassical capital theory.
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16
Institutions, Expectations and
Aggregate Demand
Jesus Ferreiro and Felipe Serrano

1 Introduction

The concept of rational expectations is the cornerstone of orthodox eco-
nomic theory. As Minford and Peel (2002) argue: ‘in its modern guise
macroeconomics is based entirely on the idea that agents are rational. Hence
rational expectations are central to the subject today’ (p. 41). Although the
conclusions reached by the mainstream about, for instance, the reasons
for and duration of economic disequilibria, the causes of economic cycles,
and the impact of economic policy are based on this way of analysing the
economic behaviour of individuals, in most undergraduate textbooks, this
way of representing how individuals make their economic decisions is not
made explicit. In fact, in most textbooks that discuss competing schools
of economic thought and their main differences, it is not explained that
these schools can be grouped into two main approaches, according to their
treatment of the information problems: schools that identify information
problems with situations of risk, and schools that treat information problems
in terms of uncertainty.

Both in the case of the New Classical Macroeconomics, which argues that
rational expectations exist at every moment, and the New Keynesian Eco-
nomics, which argues that rational expectations only exist in the long term,
the existence of rational expectations guarantees the existence of a competi-
tive equilibrium outcome, that is, an outcome that clears all markets, and
where individuals make optimizing decisions. From a dynamic perspective,
rational expectations help individuals to make optimal intertemporal allo-
cations of their lifetime resources, and, consequently, the economy evolves
along a long-run sustainable path of economic growth, consistent with a
non-accelerating inflation rate of economic growth. This is equivalent to
a non-accelerating inflation rate of unemployment (NAIRU) and a vertical
Phillips curve (at least in the long run). In this approach, long-run economic
activity is determined only by the endowment of productive factors (capital

309
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and labour) and their productivity (technology) and by institutional elements
mainly related to the labour market.

In this mainstream view, the role of economic authorities as regulators
of the economic process is downgraded. Since in the long term agents have
rational expectations, their decisions about the creation and use of productive
factors will always be optimal, and consequently, any public intervention will
reduce the volume of these inputs or will reduce their productivity. In either
case, the level of economic activity and the welfare of society will fall.

By accepting that in the short run agents cannot have perfect information,
the existence of mistakes by agents and the subsequent deviation of current
levels of economic activity from those prevailing in the long term (i.e. the
existence of an output gap) is accepted. In this situation, the implementation
of transitory policy measures that bring current levels of economic activity
back into equilibrium are justified.

Focusing on macroeconomic policy, the orthodox view implies that, first,
fiscal policy must focus on avoiding fiscal imbalances and reducing the size of
the public sector (usually measured as public expenditures and tax revenues as
a percentage of GDP), and, second, that monetary policy must concentrate all
its efforts in the achievement of an environment of low and stable inflation.
There is no room for an active macroeconomic policy designed to alter the
(long-term) level of economic activity. Keynesian demand-side policies would
be ineffective. Indeed, discretionary demand-side policies are seen as the
main source of the recurrent shocks that separate current economic activity
from the path of long-term growth. In the long-run, economic activity is
determined by the aggregate supply curve, where the relevant expectations
(that is, those related to the inflation) are always correct.

Focusing our attention on the long run, the existence of an optimizing
equilibrium outcome assumes that individuals have access to complete infor-
mation and have the capacity to process this information. As a result, agents
do not make systematic errors, that is, errors are always stochastic, due to
events about which agents do not have past information, and that, conse-
quently, cannot be predicted. Nevertheless, agents learn from their mistakes,
and do not repeat their errors. Competitive markets with flexible prices are
the only institutions that agents need. Interaction in the market guarantees
that agents are coordinated: all agents behave in the same manner, that is,
making decisions that maximize their individual utilities, which, in turn,
leads to an equilibrium outcome.

Nonetheless, the existence of information problems in the short run as
a consequence of an asymmetric distribution of information is accepted,
although this is a transitory situation. In the short term, rigid prices mean
that any unanticipated event will lead to errors in agents’ predictions, thus
leading to inefficient resource allocations. Therefore, any transitory change
in one relevant variable will have real consequences, affecting real variables,
such as employment or the level of economic activity. However, in the long
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run, this effect will disappear and the economy will return to its natural
equilibrium point:

[A]lthough classicals and Keynesians disagree about whether the Phillips
curve relationship can be exploited to reduce unemployment temporarily,
they agree that policymakers can’t keep the unemployment rate perman-
ently below the natural rate by maintaining a high rate of inflation.
Expectations about inflation eventually will adjust so that the expected
and actual inflation rates are equal . . . Thus the actual unemployment
rate equals the natural rate in the long run regardless of the inflation rate
maintained. (Abel and Bernanke, 2001, p. 446)

Only as a result of short-term prediction errors will economic activity
depart from the long-run equilibrium level. The size and the sign of the devi-
ation will be directly related to the size and the sign of the prediction error
in the inflation rate. Therefore, changes in agents’ spending and in aggregate
demand are explained by differences between the expected and the actual
inflation rates.

Since it is information problems that generate inefficient (that is, far
from equilibrium) economic outcomes, the information problem must be
addressed and solved at its source. At this point, it must be stressed that the
problem is not the lack of information but the asymmetric distribution of
information, that is, the fact that only some agents lack information and/or
a group of agents have partial or mistaken information.

For mainstream economics, this asymmetry is the direct consequence of
strategic behaviour by policy-makers. Public authorities lead private agents
astray by announcing policy measures, mainly monetary policy interven-
tions, that are not fulfilled. It is this time-inconsistency problem that
generates prediction errors on the part of private agents.

Based on these premises, the achievement and maintenance of the desired
equilibrium outcome is only possible if the institutional design of the public
sector and policy-making guarantee the ‘proper’ working of public author-
ities – namely, credible and time-consistent policy compatible with the
market-clearing equilibrium. Examples of these kinds of institutions are fis-
cal rules, the independence of central banks, the explicit setting of inflation
targets and the implementation of strategies of inflation targeting.

As previously argued, this approach is based on the axiom that, in the
long run, individuals do not face any information problem and that, con-
sequently, rational expectations will always prevail. No other institution is
needed but the market to reach and maintain the best possible outcome:
the market-clearing outcome. However, in the short run, the assumption of
rational expectations is relaxed, allowing for the existence of information
problems in the form of an asymmetric distribution of information. It is in
the short run that different kinds of institutions are required in order to return
the economy to a situation of equilibrium.
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The logical corollary is that not only active macroeconomic policy (based
on the management of aggregate demand) but also the workings of any insti-
tutions that do not contribute to either solving the problem of asymmetric
information or imposing rigid constraints on public authorities will have a
negative impact on economic activity and the welfare of society.

Obviously, if the assumption of perfect information and rational expect-
ations is relaxed, the above analysis of the role played by institutions and
aggregate demand in the economic process collapses. The purpose of this
chapter is to establish these propositions in a way that is accessible to under-
graduates. As we will see in the following sections, accepting the existence of
uncertainty involves recognizing the key role played by institutions both at
a micro and macroeconomic level, and the importance of aggregate demand
as a key determinant of economic activity both in the short and the long run.
It is important that undergraduates are made aware in this way of the role
played by Minford and Peel’s (2002) ‘rationality premise’ in the orthodox
views of how the aggregate economy works and how macro policy should
respond to the economy.

2 Institutions and Information Problems

The analysis of the information problems that agents must solve in their
decision-making processes is one of the most complex issues that economic
theory, or to be more precise, the different economic theories and models that
comprise the economics discipline, face. The particular ways that economic
theories use to incorporate information problems into their analyses can be
used as a guide to their differences.

The origin of the different treatment given to these problems can be found
in two different concepts of economic science. For the neoclassical school,
economics is the science that studies the distribution of scarce resources
among alternatives uses. Consequently, the central problem is the study of
the efficient allocation of resources through the mechanism of the market.
In this view, there is no historical time, only logical time.1 However, from an
alternative perspective, the object of economic science is to study how indi-
viduals satisfy their needs through an economic process that changes through
time. It is, therefore, historical time, not logical time, which plays a key role
in economic analysis. Nonetheless, and despite the existence of these differ-
ences, all theories agree on linking the analysis of the institutional framework
to the existence of information problems. Institutions are a source of infor-
mation for individuals, and, consequently, an instrument that helps them to
make decisions. Before expanding upon the relationship between institutions
and information problems, we must clarify what we mean by institutions,
and what are the most relevant information problems faced by individuals.

An institution can be defined as a set of formal and informal rules, includ-
ing their enforcement arrangements. The general aim of institutions is to
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provide individuals with a set of rules that guide or determine their indi-
vidual behaviour. Thus, as North (1990) argues, institutions help to reduce
uncertainty. The concept of uncertainty usually encompasses the set of infor-
mation problems that individuals face in their decision-making. Thus, we
face uncertainty when we do not know what will happen in the future. We
also face a problem of uncertainty when we do not know whether the per-
son, or the agent/firm, with whom we relate has more information than we
do, and consequently we do not know whether or not our decision is cor-
rect. Nonetheless, given the importance in all economic paradigms of the
way in which the concept of uncertainty is interpreted, it is important to
make a clear-cut distinction between differing treatments of the information
problem.

Some of the decisions made by individuals in the present are influenced
by events that will take place in the future. This means that individuals
must attempt to foresee future events, something that is not always feas-
ible. The economic process is not a continuous process but an evolutionary
one. The articulation of the variables that characterize this process in a spe-
cific moment of time may be different than that existing at another point in
time. This does not mean that it is impossible to distinguish economic analy-
sis from historical analysis. What we mean is that it is not always possible to
anticipate the future using probability calculations. The concepts of ‘risk’ and
‘uncertainty’ must always be present in economic analysis. Risk situations are
those situations that can be anticipated using probabilities estimated from
past frequencies. On the contrary, genuine ‘uncertainty’ (Davidson, 1991)
means that an event cannot be anticipated by probability calculations due
to the evolutionary (i.e. non-ergodic) nature of the economic process.

Information problems, however, are not limited to the above mentioned
situations. The interaction of individuals through the market generates other
kinds of information problems. Agents face information costs when they try
to buy or sell their property rights. These costs can arise as a result of different
elements. The search for the necessary information when a transaction is to
be made involves costs in terms of time. These costs can take a commercial
form if the information is bought in the market. The cost can also be the
result of the bounded capacity that agents have to analyse available informa-
tion, which can lead these agents to pay for the analysis of information by
a specialized agent. There are also costs arising from the asymmetric distri-
bution of information among the agents that participate in a market. In all
cases, it is worth noting that when we work with these kinds of information
problems, we are implicitly assuming that the information exists – that is,
that the relevant problem is access to information and not the (non)existence
of information. In some situations this assumption is not a restrictive one.
However, there are situations, where we face a problem of genuine uncer-
tainty, in which it is useless to argue the existence of a problem of access to
information because this information simply does not exist.
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If institutions help to solve information problems, then analysis of insti-
tutions should be directly related to the analysis of the economic process.
We need to ask: Should institutions be considered an endogenous or an
exogenous variable in economic models? And is the creation of institutions
a process mainly determined by economic needs or, on the contrary, is it the
result of other factors?

The endogenous nature of institutions is an old and new discovery of eco-
nomic theory. Between both discoveries we find the neoclassical theory of
economic equilibrium. The hegemony reached by this school after World War
II led to a marginalization of the old American institutionalism. The neoclas-
sical theory of equilibrium is a theory in which institutions do not exist, the
only exceptions being those institutions compatible with economic equilib-
rium. Institutions are something outside the economic model: an exogenous
variable whose working is determined by the hypotheses and axioms that
lead to the existence of an equilibrium outcome.

The new institutionalism, although it shares some key elements with neo-
classical theory, involves a rediscovery of institutions by economic theory.
Like the neoclassical theory of equilibrium, its aim is the analysis of the
process of resource allocation. Nonetheless, its macroeconomic analysis is
deeper. Institutions are shown as a constituent element of the resource allo-
cation process, that is, institutions are again an endogenous variable in
economic models. Individuals are no longer agents facing an individual
problem of utility maximization. Society as a whole influences the individ-
ual decision-making process and the opinions that individuals hold about
what can or cannot be done. The rationality of agents is not unlimited, and,
consequently, institutions can help to correct their bounded capacities of
information processing. The transfer of property rights is determined by ‘rules
of the game’ that limit the possibilities of exchange, and, therefore, markets
are not abstract things but the outcome of collective decisions. Depending
on how property rights, and especially the possibilities for exchanging these
rights, are defined, markets can have different characteristics.

However, the new institutionalism is based on a very restrictive assump-
tion: the existence and availability of information. The information problem
above mentioned, although present, is not equivalent to that existing in the
real world. Although this does not invalidate the theory, its results must be
understood as involving certain caveats. An example will help the reader to
understand what we mean. Agency models are one of the main developments
of new institutionalism. However, these models are based on the assumption
that the agent has all the information that the principal needs to make her
decision. Therefore, the analytical problem focuses on the discovery of neces-
sary and sufficient conditions that mean that the relationship between the
principal and the agent is not dominated by the latter as a result of the asym-
metric distribution of information. However, if because of the existence of
uncertainty the necessary information is not available, the problem is not
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one of asymmetric information. This situation poses a different institutional
problem. In this case, the relevant issue is not correcting the problem of asym-
metric information, but the construction of institutions that redress the risks
arising from the existence of uncertainty.

Are both analyses, that is, the problems of uncertainty and asymmetric
information, compatible? Initially, one might be tempted to give a posi-
tive answer. The problems of the asymmetric distribution of information are
different from those arising from the existence of uncertainty, and in the
real world we can find examples of the existence of both information prob-
lems. Moreover, not all of the decisions that individuals make are necessarily
influenced by events that can happen in the future. However, from a theo-
retical perspective, these two dimensions of institutional analysis are based
on radically different theories of economic equilibrium, and it is not clear
that both theories can incorporate both of the dimensions of institutional
analysis alluded to above. Hence the neoclassical theory of equilibrium can-
not easily incorporate the institutional dimension related to the existence of
uncertainty, or, at least, cannot incorporate it in the terms in which it is cur-
rently formulated. Moreover, the idea of the existence of an equilibrium in a
dynamic frame of economic analysis, similar to that argued by Keynes, is not
clearly accepted, and, actually, many authors explicitly reject this possibility.
Therefore, the question posed at the beginning of this paragraph would sim-
ply be a rhetorical question, lacking in analytical relevance. Nonetheless, in
our opinion the question is relevant, and should lead to reflection about how
the different information problems that agents face in their decision-making
processes can be made compatible in a coherent way.

In sum, the neoclassical treatment of information problems warrants that,
at least in the long term, the economy will reach an equilibrium outcome
which is stable and optimal. The design of institutions and the working of the
public sector must be directed towards achieving this outcome, by solving the
potential problem of asymmetric information. However, what happens if this
assumption is relaxed and it is accepted, as in the Post Keynesian approach,
that individuals suffer from problems of genuine uncertainty? Can we keep
arguing the existence of an equilibrium outcome with similar characteristics
to those mentioned above?

3 What Role for Equilibrium in Economic Theory?

In a simplistic manner, it is tempting to divide the different economic theor-
ies and models into two broad categories. The first category would include
models of neoclassical inspiration. The main characteristics of these models
would be the existence of rational expectations, flexible prices, optimizing
behaviour of agents and, consequently, the existence of a market-clearing
equilibrium outcome. The second category would encompass alternative
(heterodox) models. These models, by rejecting the existence of rational
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expectations and flexible prices, would seem to argue the absence of
an equilibrium outcome, leading the economy to a situation of permanent
instability. However, this is incorrect. The rejection of the existence of per-
fect information or rational expectations does not involve the rejection of
the existence of an equilibrium outcome. Actually, the discussion about the
existence of an equilibrium outcome is a recurrent debate, for instance, in
the Post Keynesian school.2

One does not need to be a professional economist to realize that the real
world is not characterized by the existence of absolute and permanent chaos.
Despite the fact that we can argue that the economy will not stay (even in the
short-term) in a stable equilibrium, the truth is that economic activity usually
flows along a relatively stable path, where changes are small and, sometimes,
predictable with a low margin of error.3 Where, then, does debate among
different economists and schools originate?

In our opinion, this debate arises because equilibrium is identified with the
specific neoclassical concept of equilibrium. As we explained above, in neo-
classical theory, equilibrium is the result of a set of hypotheses and axioms
about the behaviour of individuals, the characteristics of markets and the
nature of the information that agents handle. The normative criterion used to
define equilibrium is that of ‘market-clearing’ and the criterion (also norma-
tive) used to choose between different equilibrium states (when the problem
of efficient allocation is studied) is the concept of ‘Paretian optimum’. In the
neoclassical world, agents can always anticipate and predict the equilibrium
outcome since this is predetermined before the economic process begins,
there existing at each moment only one possible equilibrium outcome. Once
equilibrium has been reached, in the absence of exogenous shocks, the econ-
omy will remain permanently at the equilibrium outcome. Any transitory
change in the determinants of the individual process of resource allocation
generates a transitory outcome that, nonetheless, returns to the point of ori-
gin (i.e., equilibrium) when the transitory shock disappears. This economic
system is, therefore, homeostatic and time-reversible. A permanent shock,
meanwhile, will generate a new, unique equilibrium outcome that will be
known to agents when they have all the relevant information. In fact, under
the hypothesis of perfect information or rational expectations, agents will
always be able to anticipate the new equilibrium before it is reached.

To reject the existence of rational expectations involves putting empha-
sis on the evolutionary and non-ergodic nature of the economic process
and, therefore, on the relevance of uncertainty in the economic analy-
sis (Davidson, 1991, 2002, 2007). The existence of uncertainty places the
notion of historical time at the core of the analysis (Robinson, 1962), which
means that, from a theoretical perspective, events are not predetermined but
contingent – that is to say, their probabilities are directly influenced by past
events and, consequently, the current level of economic activity, or even the
current equilibrium, is path-dependent. Therefore, any economic outcome



 

9780230_202030_18_cha16.tex 30/5/2009 12: 49 Page 317

Jesus Ferreiro and Felipe Serrano 317

is the result of a specific combination, historically determined, of economic
and social forces.

In a world ruled by uncertainty, it would seem that economic processes
should be unstable, subject to deep, sudden and permanent swings, and that
the capacity of agents to predict and incorporate the future in their current
decision-making process is nil (Setterfield, 2003). This kind of world, where
agents do not have information about future events, about the behaviour
of other agents or about the consequences of their own decisions, poses,
however, a number of methodological problems for the analysis of the
decision-making processes of individual agents and of the macroeconomic
performance of the economy. Thus, in this kind of economy, it would not be
possible:

• to include expectations of future events or results that influence agents’
current decisions in a specific way

• to model the economy, in the sense of specifying stable causal relations
and predicting the consequences of any shock-induced change in the
variables included in those relations

• to argue the existence of certain key determinants of economic activity
(aggregate demand as the determinant of economic activity, for example,
or the relevance of profit expectations for current investment decisions)

• to make qualitative valuations of current outcomes
• to set objectives and targets for economic policy.

Moreover, the historical evidence ‘demonstrates that capitalist economies
move through time with a substantial degree of order and continuity that is
disrupted only on occasion by bursts of disorderly and discontinuous change’
(Crotty, 1994). We can say that in these periods the economy evolves in a
cyclical way around a ‘stable’ trend or path (Crotty, 1992, 1994).

In our opinion, the concept of equilibrium involves the idea of the exist-
ence of an economic outcome that can be considered as stable, predictable
and desirable. This notion involves the existence of stable functional rela-
tions among economic variables and of stable individual behaviours, which
permits the theorist to incorporate such relations and behaviours into eco-
nomic models. Thus, economic analysis is not limited to a simple ex-post
explanation of past events, but is enlarged to include the possibility of pre-
dicting future behaviours and results depending on changes in certain values
of the relevant variables or changes in the parameters of the model.

In this sense, both in the mainstream and Post Keynesian approaches, the
concept of equilibrium plays a similar role in economic analysis – that of a
benchmark to evaluate current behaviour and outcomes and the workings of
economic policy. However, the content of the notion of equilibrium is not
the same in the two approaches. There are two key distinctions: the capacity
to predict economic results, and the normative content of these results.4
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In a neoclassical economy, given the rational-optimizing behaviour of
individuals, any equilibrium is, by definition, always desirable. Thus, the
equilibrium outcome is only determined by economic-technical criteria. In
the neoclassical model, equilibrium is, therefore, a laboratory result, a game
of relations which are built ignoring the most obvious aspect of reality –
the existence of historical events which determine the nature of relations
among variables. On the contrary, for non-neoclassical approaches (like
Post Keynesian economics) the concept of equilibrium has a clear norma-
tive content since it includes criteria which permit individuals in a society
to assess how desirable these outcomes are. These criteria are not immutable,
being subject to change in so far as the interests of different agents and their
interrelationships evolve across time and space.

This approach involves not only a different concept of equilibrium and
a different role played by institutions in the real world, but also a differ-
ent criterion to evaluate economic results and the working of institutions.5

In opposition to the notion of neoclassical efficiency, whose benchmark is
the market-clearing equilibrium, we can talk of an objective of social effi-
ciency based on the values shared in a society in each historical period. We
understand by social efficiency a historical situation in which the desirable
economic objectives and the procedures for reaching these objectives are
clearly determined and shared by the majority: i.e. a certain distribution of
competences between the state and the market; certain institutions working
as sources of information in the generation of expectations; and even certain
public and private actions to correct undesirable outcomes of the economic
process.6

Moreover, the existence of this kind of equilibrium is not based on the
existence of perfect information, but on the existence of a set of stable expect-
ations in the short and in the long run. It must be stressed that the stability of
expectations can be reached at any level of economic activity. In this sense,
Kregel (1976) explains how Keynes, in his lecture notes on the General The-
ory, presents a model of stationary equilibrium where both short-term and
long-term expectations are fulfilled, but where these expectations do not
guarantee that the economy reaches a point of equilibrium with full employ-
ment. Therefore, the stability of expectations is a necessary but not sufficient
condition to attain full employment equilibrium.

Institutions are, therefore, a key instrument for solving, or palliating, the
information problems faced by the agents, both the problems related to
the bounded rationality and those related to the lack of information about
the future and the problems of coordination with other agents. It is in this
sense that institutions are a key determinant of economic activity in market
economies. The stability of economic outcomes is related to the existence of
stable institutions that help individuals to behave in a specific way. Conse-
quently, if economic outcomes are to be changed in a specific and permanent
way, current institutions must also be reformed, or even replaced with, new
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institutions that contribute to the creation of a new set of expectations, and
so modify the economic decisions made by individuals.

4 Institutions, Aggregate Demand and
Demand-Side Economic Policies

As we have argued, the level of economic activity prevailing at any point
in time is contingent on the current set of expectations that rule individual
decision-making processes. In turn, these expectations are provided by the
current set of conventions and institutions.

As mentioned in previous sections, in mainstream economics there is no
need for institutions besides the market and those institutions that help
to solve the problems of asymmetric information. In this framework, the
resource allocation decisions will lead to an optimizing equilibrium outcome.
However, in a world with uncertainty there is no a priori outcome or tech-
nical solution to the problem of resource allocation. The level of economic
activity will depend, also, on individual expenditure decisions and hence on
the level of aggregate demand, and will thus depend on information about
the behaviour of other agents and about the future value of the determinants
of individual spending decisions.

In so far as there is no predetermined outcome, any level of economic
activity can constitute an ‘equilibrium’ outcome; i.e. economic activity can
be managed to reach a certain stable level of economic activity or a certain
path of economic growth. The necessary and sufficient condition is that the
short- and long-term expectations be compatible with that level of economic
activity. The common recipe in textbooks is that a Keynesian equilibrium
outcome, which would usually be identified with a full employment level
of activity,7 simply involves setting the full employment level of aggregate
demand through fiscal and monetary policy. Thus, a well-designed macroe-
conomic policy is a necessary and sufficient condition to reach and maintain
full employment.8

However, these measures do not guarantee that expectations will be per-
manently stabilized at a point compatible with the full employment level
of activity. Agents’ expectations cannot be determined in such a precise
way. Only with the design of institutions oriented to the attainment of
full employment can that outcome be effectively reached (Stockhammer,
2006–7): ‘To make sure that there is never a persistent lack of effective
demand, the government must develop institutional arrangements that
encourage some decision makers to spend in excess of their current income so
that aggregate spending on the products of industry will offset any excess sav-
ings propensity at full employment’ (Davidson, 2007, p. 23). Policies oriented
to institutional design are not in direct competition with macroeconomic
policies, however. On the contrary, by emphasizing the relation between
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expectations and institutions, a new field for reflection for Keynesian thought
is opened, bringing about a reconciliation with classical institutionalism.

This is one lesson that we can learn from the ‘golden age’ of capitalism.
The implementation of a Keynesian economic policy, based on the man-
agement of aggregate demand via demand-side policies, was possible thanks
to the existence of national institutions (for instance, the Welfare State) and
international institutions (for instance, the Bretton-Woods institutions, such
as the IMF and World Bank) that helped individuals to create and main-
tain the expectations that, in the long-term, the economy would be close
to a full employment level of activity. Since the mid-1970s, however, the
new, or reformed, institutions have helped to create a new environment
where long-term expectations may have emerged (for instance, those related
to low inflation rates). The achievement of low and stable inflation rates
might be considered an equilibrium situation. Whether or not this outcome
is socially optimal or desirable is another question, however. If the answer
is no, then new institutions will need to emerge, allowing the implementa-
tion of a different strategy of economic policy focused on a new economic
objective.

5 Conclusions

In the current mainstream, the role played by demand-side policies is down-
graded. Aggregate demand only matters in the short term, and in a negative
sense. Hence deviations from the long-term path of economic growth are the
result of prediction errors made by agents, and, thus, the result of inefficient
decisions, errors that are, in turn, explained by the existence of problems of
asymmetric information. To get an optimal-equilibrium outcome, the prob-
lems of asymmetric information must be solved. These are the grounds for
the existence of certain institutions that correct this information problem,
involving the implementation of rules that limit and constrain the behaviour
of public authorities.

This approach is based on the axiom that, at least in the long term, agents
have rational expectations and that, therefore, they do not suffer a problem
of uncertainty. If the axiom of perfect information is abandoned, there is no
equilibrium outcome in neoclassical terms. This, however, does not mean
that the economy will be unstable. In fact, market economies are character-
ized by a substantial degree of order and stability. Institutions play in the real
world a key role as a coordination mechanism of individual behaviours, and
as a source of information about the future that helps individuals to plan
their decisions.

Any level of economic activity can be reached. The current state of short-
and long-term expectations will determine the economic outcome existing
at any point in time. Thus, public authorities can tame the economic pro-
cess through the design of institutions and the adoption of the appropriate
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macroeconomic policy. What this chapter has tried to illustrate, and what
is important for students of macroeconomics to understand, is the way in
which our conception of the economy – including the level of economic
activity that will ordinarily be achieved, the role of institutions, and the pur-
pose of macroeconomic policy – is shaped by the initial assumptions we make
about decision-making and the availability of information about the future.

Notes

1. Logical time is a situation where the relevant variables in the economic analysis
are stable, and, therefore, the relationships among them can be studied in terms
of causal relations. Historical time is a (long-term) situation where the relation-
ships among variables lose stability, and, consequently, in econometric terms, the
correlation coefficients are weaker.

2. See Ferreiro and Serrano (2007), Lang and Setterfield (2006–7, 2008), Lawson (2005)
or Sardoni (2008), among others.

3. A good example is the turbulence in the financial sector since 2007. It is obvious that
the current situation cannot be defined as an equilibrium. However, we cannot but
argue that for long periods, the financial sector (at least in the developed economies)
works quite smoothly, and that agents in these economies can foresee with a low
margin of error, for instance, the conditions of access to bank credit.

4. Thus, for instance for mainstream economics the objectives of economic growth or
employment/unemployment have a pure technical content. It is talked of as a long-
term sustainable growth pact or a non-accelerating inflation rate of unemployment.
These, and no others, are the only objectives in the long term. However, the Post
Keynesian economics, for instance, identifies the objective of unemployment with
a certain rate of unemployment, and objective and target defined by economic but
also social and political elements.

5. In this sense, our notion of equilibrium is closely related to a notion of balance of
forces, a balance of forces that represents the existing social order (Lawson, 2005).

6. Therefore, the prevailing definition of equilibrium at any point in time, like the
modelling-theory of the economic process itself, is institutionally specific and
historically contingent (Crotty, 1990, 1992).

7. It must be noticed that the concept of full employment has a deep normative con-
tent. For the neoclassical economy, full employment is identified with a situation of
market-clearing, and, thus, full employment is understood as a situation where the
current real wage equals the labour market clearing wage. At this point, all workers
willing to work at the equilibrium wage find a job. This definition means that the
equilibrium in the labour market can be reached at any level of employment. In the
case of a New Keynesian economy, full employment is identified with the NAIRU
or the NAWRU, that is with a level of (un)employment that guarantees a certain
rate of growth of prices or wages. In Post Keynesian economics, full employment
is identified with a certain (and low) rate of unemployment, let us say, 3%. And
finally for Beveridge, a full employment situation would be identified as one where
the number of unemployed workers is equal to or below the number of vacant jobs.

8. Thus, for instance, it is often argued, as the European Central Bank usually does,
that keeping a low and stable inflation rate helps to foster economic growth and
employment: ‘Over the last few decades there has been a remarkable convergence
on the need to make price stability the main or primary objective of monetary
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policy. Price stability has taken central stage because it is both an achievable
medium-term goal for central banks and a pre-condition for a well-functioning
market economy. In preserving price stability, monetary policy facilitates economic
growth and the efficient use of resources’ (European Central Bank, 2001, p. 7).
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