PETER BIRCH SORENSEN AND
HANS JORGEN WHITTA-JACOBSEN




seonataton Introducing
Advanced
Macroeconomics:
Growthand Business Cycles

I

SN M
A =t
Peter Birch Seaﬁserﬁ f%

and Hans Jargen Whitta-Jacobsen

‘ 1
1
i
l

McGraw-Hill
Higher Education

London Boston Burr Ridge, IL. Dubuque, IA Madison, WI New York San Francisco
St. Louis Bangkok Bogotd Caracas Kuala Lumpur Lisbon Madrid Mexico City
Milan Montreal New Delhi Santiago Seoul Singapore Sydney Taipei Toronto



Introducing Advanced Macroeconomics: Growth and Business Cycles
Peter Birch Sgrensen and Hans Jargen Whitta-Jacobsen

ISBN-13 978-0-07-711786-3

ISBN-10 0-07-711786-7

McGraw-Hill
Higher Education

Published by McGraw-Hill Education
Shoppenhangers Road

Maidenhead

Berkshire

SL6 2QL

Telephone: 44 (0) 1628 502 500

Fax: 44 (0) 1628 770 224

Website: www.megraw-hill.co.uk

British Library Cataloguing in Publication Data
A catalogue record for this book is available from the British Library

Library of Congress Cataloguing in Publication Data
The Library of Congress data for this book has been applied for from the Library of Congress

Acquisitions Editor: Natalie Jacobs
Development Editor: Tom Hill
Marketing Manager: Vanessa Boddington
Senior Production Editor: James Bishop

Cover design by Paul Fielding
Printed and bound in Great Britain by Bell and Bain Ltd, Glasgow

Published by McGraw-Hill Education (UK) Limited an imprint of The McGraw-Hill
Companies, Inc., 1221 Avenue of the Americas, New York, NY 10020. Copyright © 2010
by McGraw-Hill Education (UK) Limited. All rights reserved. No part of this publication
may be reproduced or distributed in any form or by any means, or stored in a database or
retrieval system, without the prior written consent of The McGraw-Hill Companies, Inc.,
including, but not limited to, in any network or other electronic storage or transmission, or
broadcast for distance learning.

Fictitious names of companies, products, people, characters and/or data that may be used
herein (in case studies or in examples) are not intended to represent any real individual,
company, product or event.

ISBN-13 978-0-07-711786-3

ISBN-10 0-07-711786-7

© 2010. Exclusive rights by The McGraw-Hill Companies, Inc. for manufacture and export.
This book cannot be re-exported from the country to which it is sold by McGraw-Hill.

©
Mixed Sources
Product group from well-managed
forests and other controlled sources

F SC www.fscorg Certno.TT-COC-002769
© 1996 Forest Stewardship Council

the McGraw Hill companies




Dedication

To my wife, my children and my parents — Peter Birch Sgrensen

To Charlotte, Alberte and Mads — Hans Jgrgen Whitta-Jacobsen



\/

xii

Mo

N

Q Preface

THE FIRST EDITION

he main challenges for macroeconomic theory are to explain the long-term economic

growth and the short-term business fluctuations observed in the real world. This book
offers an introduction to advanced economic analysis of these issues. In the following we
will explain the philosophy underlying the book, its key features and target readership, and

how it may be used for teaching purposes.

The main distinguishing feature of the book and the target readership

Our book seeks to bridge the gap between the typical intermediate macroeconomics text
and the more advanced texts used at the graduate level. As examples of the typical
intermediate level text, we have in mind well-known books such as those by N. Gregory
Mankiw, Olivier Blanchard, J. Bradford DeLong, Rudiger Dornbusch and Stanley Fischer
or Michael Burda and Charles Wyplosz, to mention but a few. Examples in the advanced
category are the textbooks by David Romer, Ben J. Heijdra and Frederick van der Ploeg,
Olivier Blanchard and Stanley Fischer, or a more specialized book like the one on open
economy macroeconomics by Maurice Obstfeld and Kenneth Rogoff.

With respect to the level of abstraction and analytical sophistication and the technical
skills required, we think that the gap between the typical intermediate and the typical
advanced text is very wide, and for many students too wide to overcome in one step. One of
our intentions is that a course based on this book (coming after an intermediate level course)
should prepare well for the advanced texts. We think there are not many other textbooks
aimed at this purpose, if any at all, and we believe there is a great need for such a book.

At many universities there are indeed macro courses between the intermediate and
advanced level. This could, for instance, be a third-year undergraduate course where the
second-year course was based on an intermediate level text. Personally we have had
difficulties finding a well-suited coherent textbook for such a course. From conversations
we have learned that colleagues in other countries have experienced similar difficulties.
This book is intended to fit exactly such a course.

Other universities and business schools do not have courses between the two levels just
described. Rather, their study programmes require graduate students to go directly from a
typical intermediate text used in the final macro course at the undergraduate level to an
advanced text used at the graduate level. Because of the gap we have described, we think
that such a programme may be suboptimal for many students and that this book can be
helpful also as a starter at the graduate level.

Thus, depending on the specific background of students, we imagine that the book may
be studied during the one or two last years of undergraduate studies, or during the first year
at the master’s level, and a main intention of the book is that it should give students a strong
background for pursuing further studies in macroeconomics at the graduate level.

Another intention is that the book should also be well suited for a final-year course for
bachelor students who plan to leave the university with an undergraduate specialization in
economics. In particular we think that the focus of the book on relatively few fundamental
topics makes it appropriate for such a purpose.
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What we expect from students

o give students a feel for the methodology of modern macroeconomics, the book uses

formal mathematical analysis throughout, supplemented by graphical illustrations.
However, the mathematics used are simple, and students are only required to have some
training in basic calculus and some familiarity with first-order difference equations and
with the concept of a stochastic variable. All steps in the mathematical derivations are
carefully explained, and all results derived are given an intuitive explanation, so no student
should feel that the models presented have the character of a ‘black box’. In some empirical
exercises we ask students to undertake Ordinary Least Squares regression analysis. A brief
technical appendix provides the untrained student with the minimum knowledge needed to
carry out OLS regressions.

Intuitive economic reasoning is important and indeed indispensable for understanding
and interpreting the results of formal economic analysis. But in a complex world intuition
can sometimes lead the analyst astray if it is not backed up by a mathematical analysis
ensuring consistency. With this book we hope to demonstrate to students that even very
simple mathematics can take them a long way towards understanding numerous key
economic relationships and mechanisms.

Essential features of the text

1. Focus on fundamental and elementary models

Rather than offering a superficial coverage of a wide range of topics and different model
types, we have chosen to provide an in-depth treatment of a limited number of basic
workhorse macro models. We focus on models which are both fundamental and relatively
elementary. The models are elementary in the sense that analysing them does not require
mathematical skills which are out of line with a second-year or third-year undergraduate
course. The models are fundamental in the sense that they have provided basic and lasting
insights.

2. Finishing the job

Because the models in the text are basic, we can analyse them in depth without
overburdening students with mathematical technicalities, but at the same time without
sacrificing rigour, and we can use all models to their full potential. Hence the student can
put some of the most important models in macroeconomics ‘on the shelf’ after having
studied this text: he or she will not have to start over again studying, say, the Solow growth
model at a more technical or general level in a later course. Instead, the student can move
right on to more advanced models such as the Ramsey growth model, say.

3. Systematic confrontation of theory with data and continued emphasis on policy relevance

To justify the relevance of the models and the theoretical problems analysed, each part

of the book starts by reviewing the stylized facts that we want our models to explain, and
each chapter systematically confronts the model predictions with empirical data.
Throughout the book we highlight how our models help to illuminate important economic
policy problems, and we discuss what the models imply for economic policy.

4. Coherence and internal consistency

To help the student appreciate the big picture, the book is careful to point out how

the models in different parts of the book are linked. For example, we illustrate how

the aggregate supply curve in our short-run business cycle model may be derived from
our models of long-run structural unemployment by introducing expectational errors
and short-run nominal rigidities. As another example, we point out the link between our
workhorse model of economic growth and the theory of real business cycles. In this way

xiii
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students do not have to move into entirely new ‘model worlds’ as they move from one
chapter to another. In particular, we have chosen to specify all models in discrete time,
including the growth models of Book One. This means that students do not have to go
through the technicalities of the transition from discrete to continuous time. We do
acknowledge that continuous time formulations of growth models can be very convenient
and serve as a preparation for further studies. Throughout the growth chapters of Book One
we have therefore included (heavily guided) exercises allowing more advanced students to
become familiar with the parallel growth models in continuous time.

5. Respect for rigour, but avoidance of unnecessary technicalities

The combination of text and exercises will teach the student how to set up simple
macroeconomic models, and how to derive the model implications through simple
mathematics. In this way the student will learn the importance of being precise in stating
one’s assumptions, and he or she will learn to appreciate the importance of different
assumptions. However, unnecessary technicalities are avoided, and a balance between
formal and graphical analysis is maintained.

6. Complementarity between main text and exercises

We think that an unusual feature of this book is the extent of the system of exercises and

the degree to which the exercises go hand in hand with the text. While solving the exercises
systematically is in no way required for a fruitful reading, working through exercises should
be very helpful for obtaining a deeper insight and an improved capacity for analysing
macroeconomic problems independently. Our book is therefore very well suited for the type
of course where lectures focused on theory are combined with smaller classes focused on
solving problems.

Novelties

his book contains several features which we believe to be novel in a textbook
context.

For example, Chapter 4 extends the Solow growth model to the open economy to allow
an analysis of the long-run effects of international capital mobility. This model may serve
as a basis for discussing some of the current issues in the ongoing debate on globalization.
Moreover, in Chapter 7 we present a simple Solow model with scarce natural resources
which may illuminate some of the issues in the debate on the environmental limits to
growth.

In dealing with the macro economy in the short run, we apply and extend the modern
AS-AD framework where the nominal variable is the rate of inflation rather than the price
level, and where monetary policy is specified as a rule for setting the short-term interest
rate. This set-up is gradually superseding the traditional IS-LM and AS—AD analysis and
makes it easier to relate the model to real-world policy discussions. However, Chapter 16
on aggregate demand is careful to point out the link between our specification of monetary
policy and the more traditional analysis of the money market, so students trained in IS-LM
analysis should find it easy to make the transition to our modern AS—AD framework.

In Book Two we also illustrate the methodology of modern business cycle analysis
by calibrating and simulating a simple stochastic AS—AD model to reproduce the most
important stylized statistical facts of the business cycle. Furthermore, we present a detailed
extension of the modern AS—AD framework to the open economy and introduce students to
the problems of inflation targeting under flexible exchange rates.

The hard choices made

n our treatment of economic growth we have resisted the strong temptation to include
fundamental workhorse models like the Ramsey model of economic growth and the
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Diamond model of overlapping generations. A thorough treatment and full understanding of
these models require mathematical techniques that go beyond those used in the present text.
Furthermore, the Ramsey and Diamond models are typically core subjects in the advanced
texts that this book prepares for. By devoting space to the Solow model and its various
extensions, we can show in depth how successful this simple and elegant framework
actually is in accounting for the stylized facts of economic growth and at the same time

give a good preparation for the study of the more advanced models.

One cost of leaving out the Ramsey and Diamond models is that our analysis of public
debt has to be kept rather brief. Chapter 15 does introduce the intertemporal government
budget constraint in a two-period setting as a basis for discussing Ricardian equivalence,
but we chose to leave an extensive treatment of government debt for a more advanced
course which covers the OLG model.

Dealing with short-run fluctuations is even more difficult than presenting the theory of
economic growth, since there is less consensus on the best way to model business cycles.
Here we have also chosen to go carefully through our basic workhorse AS—AD model and its
extensions to illustrate how far it can take us towards an understanding of business cycles.
Thus we do not present an array of different short-run models, but we do show how a Solow
model with stochastic productivity growth can generate real business cycles. In this way we
confront our preferred AS—AD framework with real business cycle theory to give students a
flavour of some of the controversies in the theory of short-run fluctuations.

Overview of contents

he text is divided into two ‘Books’. Book One deals with the economy in the long run,

covering economic growth and structural unemployment. Part I presents basic Solow
growth models of capital and wealth accumulation for closed and open economies. Part II
brings technological progress into the picture, first presenting the Solow model with
exogenous technical progress, and then extending this model with human capital and
with scarce natural resources.

Part III covers endogenous growth, starting with models based on the idea of productive
externalities and increasing returns at the aggregate level, then moving on to a Romer-type
model with endogenous R&D.

In Part IV the focus shifts to long-run structural unemployment. After some preliminary
theorizing about frictional unemployment, we go through the efficiency wage theory and the
trade union model of the labour market.

Book Two contains the analysis of short-run fluctuations. In Part V we develop the
building blocks for our workhorse short-run model. While keeping the mathematics simple,
we start by going through the life cycle-permanent income theory of consumption and
Tobin’s g-theory of investment, stressing the role of the stock market in the economy. The
chapter on aggregate demand builds on the theories of consumption and investment and
introduces monetary policy to derive the aggregate demand curve. This is followed by a
chapter on aggregate supply which derives a micro-founded expectations-augmented
Phillips curve and an aggregate supply curve from labour market theories consistent with
those presented in Part IV.

Part VI puts the pieces together to assemble our basic dynamic AS—AD model for the
closed economy. This model (with various amendments) is used to analyse short run
fluctuations and optimal stabilization policy with backward-looking as well as forward-
looking expectations. The analysis ends by highlighting credibility issues and the problems
raised by time lags and uncertainty for stabilization policies.

Finally Part VII extends the AS—AD model to the open economy, developing model
variants to study the effects of shocks and the scope for macroeconomic policy under fixed
as well as flexible exchange rates. On this basis the last chapter discusses the choice of
exchange rate regime, ending with a brief survey of optimum currency area theory.

Xv
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How teachers may use the book

Ithough the book is written as a basis for a two- or three-semester course (or a sequence

of courses) covering growth as well as business cycles, the structure of the book leaves
a high degree of flexibility for teachers. First of all, the two ‘Books’ can serve as a basis for
separate courses in Economic Growth and in Business Cycles, and teachers can choose to
start with the short run before moving to the long run.

For the purpose of shorter courses, it is possible to skip some chapters without serious
loss of continuity. For example, a relatively short course on Economic Growth should, we
think, include Chapters 2, 3 and 5. The teacher can choose to include or exclude any one,
two or three of Chapter 4 (on the open economy), Chapter 6 (on human capital), and
Chapter 7 (on scarce natural resources). Likewise, Part IIl on endogenous growth can be
skipped altogether if preferred, or one can skip Chapter 9 alone (the macro model of
endogenous R&D). The remaining chapters would still constitute a coherent sequence on
growth theory. Among the chapters on structural unemployment, Chapter 11 (on efficiency
wages) can be read independently of Chapter 12 (on trade unions) and vice versa.

A short course on business cycles which does not intend to go deeply into the micro
foundations for the aggregate demand curve could skip Chapters 14 and 15 on investment
and consumption and start directly with Chapters 16 and 17 on aggregate demand and
supply. It is even possible to start directly with Chapter 18 setting up our short-run model
of aggregate supply and aggregate demand, provided the teacher spends a little time
explaining the specification of the AD and AS curves. Moreover, a course which only seeks
to cover the more basic points on stabilization policy could skip Chapters 19, 21 and 22.
Finally, a course that does not have the ambition to cover both exchange rate regimes
could skip either one of Chapters 24 and 25.

As another example of the flexibility offered by the book, a course on business cycles
which digs deeper into the theory of unemployment could combine chapters from
Book Two with one or more of the chapters on structural unemployment in Book One.

Although not absolutely necessary, we believe that students would benefit from starting
out with Chapter 1, whether they follow a course on the long run or on the short run. In
Chapter 1 we explain the different types of assumptions and modelling strategies used in
long-run theory and short-run theory. Our experience is that such an introduction helps
students to see how the various models fit into the ‘big picture’ of macroeconomic theory.

Special facilities

ach chapter ends with an extended summary highlighting the main points to be learned
from that chapter. Moreover, each chapter is followed by a number of exercises intended
to deepen the student’s understanding of the material covered. Some of these exercises have
the purpose of increasing the student’s familiarity with the basic model encountered in the
chapter text, while others invite the student to explore various extensions and modifications
of the basic model version. Several exercises are empirical, asking students to undertake
simple statistical analysis, typically running an OLS regression. The technical appendix
to the book should provide students without prior statistical training with the minimum
knowledge needed to solve these exercises (and serve as a useful brush-up for those students
who already have some training). Book One also includes Table A reproducing growth
relevant country data from various databases, most importantly from the Penn World
Table 6.1.

One category of exercises asks students to implement and simulate simple dynamic
macro models on the computer. This may be done by means of easily accessible software
such as Excel. It is our experience that the process of implementing a simulation model
increases the student’s understanding of the model (and his or her motivation for model
analysis). Because of this, we deliberately chose to ask students to program the models
themselves rather than making the simulation models directly available on the internet.
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THE SECOND EDITION

or this second edition we have chosen to maintain the key distinguishing features of the

first edition, since the feedback we have received suggested that the book has in fact
helped to fill a gap between the typical intermediate undergraduate text and advanced texts
used at the graduate level. Thus we have stuck to the choice of topics and the technical level
of the exposition in the first edition.

Contents: what is new?

evising the book has not been easy, however. As we were working on the new edition,

the worst financial and economic crisis since the Great Depression unfolded before our
eyes, and the state of the business cycle and the stance and focus of macroeconomic policy
changed at a breathtaking pace. Much empirical material updated just a few months earlier
soon came to seem outdated. Like many other observers, we expect that the recent financial
crisis will (and should) have a strong impact on macroeconomic research, hopefully leading
to important new theoretical and empirical insights. For example, one may speculate that
recent developments will accelerate the search for viable alternatives to the rational expectations
hypothesis and for models that will deepen our understanding of the role of the financial
sector in the macroeconomy. The enormous fiscal stimulus packages recently enacted in many
countries should also allow new tests of competing theories of the effects of f fiscal policy.

However, it is of course too early to say how the recent crisis experience will affect

macroeconomic research and teaching. In this new edition we have made many references
to the financial crisis and have updated several case stories to illustrate how our analysis
can throw light on various aspects of the crisis. For example, we pay more attention to the
challenges for stabilization policy arising when the nominal policy interest rate hits its zero
bound, as it has (almost) done during the financial crisis. We have also included a critical
discussion of Efficient Markets Theory and the roles of the housing market and monetary

policy in the run-up to the crisis. Further, we now highlight how shocks to market risk premia

fit into our AS—AD framework. Most importantly, we have completely rewritten our previous
introductory chapter on stabilization policy, splitting it into two separate chapters containing
a more thorough discussion of the welfare costs of business cycles and a more detailed
analysis of optimal stabilization policy under alternative assumptions on the information
available to policy makers. In this way we have brought the treatment of stabilization policy
more up to date with recent research as well as with recent real-world events.

More generally, we have updated most of the empirical material and case studies in the
book to account for new data and recent economic developments. To make room for the new
material mentioned above, we decided to remove Chapter 10 from the First Edition, since
this chapter on the microfoundations of R&D-based endogenous growth was more advanced
than the rest of the book and hence may have been beyond the reach of many students.
However, this chapter will be freely available from the website for the book for use by those
teachers who find it useful. Further, we have eliminated the previous Chapter 26 on the
choice of exchange rate regime as a separate chapter, but most of the material from that
chapter has been written into Chapters 23 through 25 where it fits in more naturally.

A new pedagogigal feature

n terms of exposition, an important new feature is that we have included a number of

boxes in each chapter highlighting and summing up the most important definitions and
results to help students keep track of the main insights and the chain of reasoning in the
chapter. These boxes are complementary to the chapter summaries which we have
maintained for the reader’s convenience.

Peter Birch Sgrensen and Hans Jorgen Whitta-Jacobsen
January 2010
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