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This book is in the tradition of non-market clearing approaches to macrodynamic
analysis. It builds a series of integrated disequilibrium growth models of increasing
complexity, which display the economic interaction between households, firms and
government across labor, goods, money, bonds, and equitiesmarkets. Chiarella and
Flaschel demonstrate how macrodynamics can be developed in a hierarchical way
from economically simple structures to more advanced ones. In addition they
investigate complex macrodynamic feedback mechanisms.
The book is organized into seven chapters. Chapter 1 discusses traditional

macrodynamic model building. Chapters 2—4 show how Keynesian disequilibrium
growth can be obtained from Tobin and Keynes—Wicksell monetary growth
models. Chapter 5 treats the cases of substitution in production, and chapter 6
provides the workingmodel of the book. Chapter 7 discusses further extensions and
gives an outlook on future work.

  is Professor of Finance at theUniversity of Technology,Sydney.
He holds doctorates in applied mathematics and in economics from the University
of New South Wales. His main research interests are economic dynamics and
quantitative finance. His work appears in journals such as JEDC, JEBO,Macro-
economic Dynamics, Economic Modelling, Applied Mathematical Finance and the
Journal of Computational Finance. He is the author of Elements of a Nonlinear
Theory of Economic Dynamics and the co-author, with Peter Flaschel, ofDisequilib-
rium, Growth and Labor Market Dynamics.

  is Professor of Economics at the University of Bielefeld. He
completed his doctoral thesis in mathematics at the University of Bonn and his
habilitation thesis in economics at the Free University of Berlin. He publishes
extensively on economic theory and macroeconomic dynamics in journals such as
Econometrica, JEBO, JEDC, Macroeconomic Dynamics, Economic Modelling and
The Manchester School. He is the author of Macrodynamics, Dynamic Macro-
economics and the co-author, with Carl Chiarella, of Disequilibrium, Growth and
Labor Market Dynamics.



MMMM



The Dynamics of Keynesian Monetary Growth



MMMM



The Dynamics of
Keynesian Monetary
Growth:

Macro Foundations

CARL CHIARELLA
School of Finance and Economics
University of Technology, Sydney
Australia

PETER FLASCHEL
Department of Economics
University of Bielefeld
Germany



         
The Pitt Building, Trumpington Street, Cambridge, United Kingdom

  
The Edinburgh Building, Cambridge CB2 2RU, UK
40 West 20th Street, New York, NY 10011-4211, USA
477 Williamstown Road, Port Melbourne, VIC 3207, Australia
Ruiz de Alarcón 13, 28014 Madrid, Spain
Dock House, The Waterfront, Cape Town 8001, South Africa

http://www.cambridge.org

First published in printed format 

ISBN 0-521-64351-1 hardback
ISBN 0-511-03668-X eBook

Carl Chiarella and Peter Flaschel 2004

2000

(Adobe Reader)

©



Contents

List of figures page x
Foreword by Richard H. Day xv
Preface xviii
Acknowledgments xx
Notation xxii

General introduction 1

1 Traditional monetary growth dynamics 10
1.1 Introduction 10
1.2 Macro foundations of macroeconomics 12
1.3 Basic Tobin models of monetary growth 24
1.4 Basic Keynes-Wicksell models of monetary growth 31
1.5 Basic AS—AD growth models 39
1.6 The modeling of expectations 46
1.7 A new integrated approach to Keynesian monetary

growth 61
1.8 Mathematical tools 65
Appendix 67

2 Tobinian monetary growth: the (neo)Classical
point of departure 69
2.1 The basic equilibrium version of Tobin’s model

of monetary growth: superneutrality and stability? 71
2.2 The money-market disequilibrium extension:

further stability analysis 82
2.3 Labor-market disequilibrium and cyclical monetary

growth 92
2.4 General equilibrium with a bond market: concepts of

disposable income and Ricardian equivalence 102

vii



2.5 A general disequilibrium version of the neoclassical
model of monetary growth 112

2.6 Outlook: independent investment behavior and
Wicksellian price dynamics 123

3 Keynes—Wicksell models of monetary growth:
synthesizing Keynes into the Classics 127
3.1 The general prototype model 129
3.2 The intensive form of the model 136
3.3 The Goodwin growth cycle case 140
3.4 The Rose employment cycle extension 146
3.5 Monetary growth cycles: the basic case 154
3.6 Expectations and the pure monetary cycle 159
3.7 The real and the monetary cycle in interaction 168
3.8 Outlook: less than full capacity growth 171

4 Keynesian monetary growth: the missing prototype 173
4.1 A general Keynesian model of monetary growth 175
4.2 Comparative statics: the IS—LM subsector 184
4.3 Growth cycle implications 190
4.4 Employment cycle extensions 199
4.5 Keynesian monetary growth: the basic case 207
4.6 Monetary and real factors in Keynesian cyclical

growth dynamics 214
4.7 Outlook: adding smooth factor substitution 220
Appendix 1: The Benassy business cycle model 231
Appendix 2: Technical change, wage taxation, average
inflation and p-star expectations 235

5 Smooth factor substitution: a secondary and
confused issue 242
5.1 The Tobin case: one further integrated law of motion 243
5.2 The Keynes—Wicksell case: increased stability through

increased flexibility 253
5.3 The Keynesian case with smooth factor substitution 259
5.4 Outlook: sluggish price as well as quantity dynamics 275

6 Keynesian monetary growth: the working model 278
6.1 Introduction 278
6.2 The Kaldor—Tobin model of monetary growth 283
6.3 An integrated Keynes—Metzler model of monetary

growth 293

viii Contents



6.4 A (5� 1)-D modification of the six-dimensional
Keynes—Metzler model 314

6.5 Outlook: macroeconometric model building 335

7 The road ahead 340
7.1 Endogenous long-run growth and employment 341
7.2 The dynamic structure of the model 348
7.3 Analysis of the employment subdynamics 350
7.4 Analysis of the growth subdynamics 354
7.5 Analysis of the complete dynamical system 356
7.6 Some numerical simulations 358
7.7 Summary and directions for future research 372

References 383
Author index 394
Subject index 397

ixContents



Figures

1.1 Phase diagram of the dynamics under adaptive
expectations page 51

1.2 Instability in the perfect foresight limit 51
1.3 Jump to linearization of stable manifold 53
1.4 The true and the perceived system 54
1.5 Nonlinearity in the money demand function 55
1.6 Relaxation oscillation in inflationary expectations 57
1.7 Time series presentation of the relaxation oscillation 58
2.1 Simple nonlinear money demand function 89
2.2 Bounded fluctuations for disequilibrium monetary growth 90
2.3 The case of relaxation oscillations or limit limit cycles 91
2.4 Disentangled real cycle in the Tobin model 122
2.5 Disentangled monetary cycle in the Tobin model 123
2.6 Combined real and monetary cycle of the Tobin model 124
2.7 Combined real and monetary cycle of the Tobin model

with additional nonlinearity in the price reaction function 125
3.1 Ceilings to the validity of the Goodwin growth cycle

approach 145
3.2 A nonlinear law of demand in the labor market 149
3.3 Implications of nonlinearity in the labor market 150
3.4 (a) A nonlinear investment-savings relationship; (b) a Rose

limit cycle in the fixed proportions case 151
3.5 The real cycle of the Keynes—Wicksell model 154
3.6 The two Routh—Hurwitz coefficients a

�
, b 158

3.7 Phase diagram of the pure monetary cycle 167
3.8 Simulation of the pure monetary limit cycle 168
3.9 Coupled real and monetary oscillators 170
4.1 The denominator in the effective demand function (4.36) 187
4.2a Effective demand: a too weak capacity effect or s

�
� i

�
188

4.2b Effective demand: a strong capacity effect 189

x



4.3a Case 1: the ‘‘paradise’’ case 192
4.3b Case 2: the ‘‘orthodox’’ case 192
4.3c Case 3: the ‘‘mixed’’ case 193
4.4 The parameter �

�
(V) of the wage adjustment function

�
�
(V) (V� 1) 194

4.5 A region of global stability for case 2 195
4.6 Instability for case 2 via the Rose effect 202
4.7 Stability for case 3 via the Rose effect 203
4.8 The nonlinear Phillips-curve mechanism once again 203
4.9 Viability in the locally unstable case 2 (the real cycle,

case 1) 205
4.10 A second Phillips-curve mechanism 205
4.11 Viability in the locally unstable case 3 (the real cycle,

case 2) 207
4.12 The stability switch in case 1 208
4.13 Determination of the bifurcation parameter value ���

�
213

4.14 The pure monetary cycle 219
4.15 A numerical example for the pure monetary cycle 220
4.16 The nonlinear component of the investment function 222
4.17 A nonlinear goods-market equilibrium curve 223
4.18 The phase diagram of a pure real cycle 224
4.19 A simulation of the pure real cycle 225
4.20a A simulation of the joint monetary and the real cycle in

the intrinsically nonlinear case (with no investment
nonlinearity) 226

4.20b A simulation of the joint monetary and the real cycle in
the extrinsically nonlinear case 228

4.21 Benassy’s money wage Phillips—curve 233
4.22 Constructing a viability domain for the Benassy model 234
5.1 The determination of the Hopf-bifurcation parameter 249
5.2 The non-superneutrality of money 252
5.3 A restricted neoclassical production function 256
5.4 The viability domain of the Rose dynamics under smooth

factor substitution 257
5.5 Potential and actual employment and output 264
6.1 Hopf bifurcation curves, stable limit cycles (projections),

or stable corridors 303
6.2 Hopf bifurcation loci of the inventory cycle for Z� 0 310
6.3 Hopf bifurcation curves, stable limit cycles, and stability

corridors for Z� 0 312
6.4 Six-dimensional bifurcation loci and a limit cycle for h

�
� 0.2 (Q� 0) 321

xiList of figures



6.5 Six-dimensional Bifurcation-loci and a limit cycle for h
�

� 0.8 (Q� 0) 323
6.6 A period-doubling route to complex dynamics 324
6.7 At the edge of mathematical boundedness 325
6.8 No steady-state inflation 329
6.9 Steady-state inflation and period 1 limit cycles 330
6.10 Steady-state inflation and period 4 limit cycles 330
6.11 Steady-state inflation and period 16 limit cycles 331
6.12 Steady-state inflation and complex dynamics 331
6.13 A bifurcation diagram for the dynamics considered in

figures 6.9—6.12 333
6.14 The largest Liapunov exponent of the dynamics considered

in figure 6.13 333
6.15 A test for sensitivity with respect to initial conditions for

the above-shown attractor 334
7.1 Phase plots and times series representations over a time

horizon of 200 years (6D case) 360
7.2 Phase plots and times series representations over a time

horizon of 1,000 years (6D case) 361
7.3 Bifurcation diagram of the 6D case for �

�
� [0.5, 20] 362

7.4 Downwardly rigid money wages at the inflationless steady
state 363

7.5 Phase plots and times series representations of endogenous
‘‘animal spirits’’ over a time horizon of 220 years (7D case) 364

7.6 Phase plots and times series representations of endogenous
‘‘animal spirits’’ over a time horizon of 1,000 years
(7D case) 365

7.7 Phase plots and times series representations of endogenous
‘‘natural growth’’ over a time horizon of 220 years
(8D case) 366

7.8 Phase plots and times series representations of endogenous
‘‘natural growth’’ after a transient period of 1,000 years
(8D case) 367

7.9 Bifurcation diagram for �
�
� [0.5, 5] in the case of

endogenous growth (8D case) 368
7.10 High adjustment speeds of wages and the occurrence of

‘‘complex’’ dynamics (8D case) 369
7.11 Phase plots and times series representations of an

endogenous determination of the NAIRU-based rate V�
(7D case) 370

xii List of figures



7.12 Phase plots and times series representations of an
endogenous determination of the NAIRU-based rate of
employment V� (7D case) 371

7.13 Phase plots and times series representations of an
endogenous determination of ‘‘natural’’ rates of
employment and of growth (9D case) 372

7.14 Phase plots and times series representations of small
fluctuations in the level of economic activity (9D case) 373

7.15 Phase plots and times series representations of an
endogenous determination of ‘‘natural’’ rates of
employment and of growth (9D case) without extrinsic
nonlinearities 374

xiiiList of figures



MMMM



Foreword

Richard H. Day

In his effort to reorient economic theory so that it might offer an explana-
tion of severe and prolonged recessions and insights concerning the possi-
bilities and limitations of fiscal and monetary policies for dealing with
them, Keynes introduced two factually based assumptions: first, price and
wage stickiness; second, independently determined savings and investment
variables. In developing the implications of these two facts, Keynes ex-
ploited the concept of demand, not at the usual level of the market for a
single good, but at the level of the entire economy for the aggregate of all
goods. Thus, for example, instead of an Engle curve for a single good, which
gives the demand for a good in terms of real income, he exploited the
dependence of aggregate demand for all goods on income, that is, the
consumption function. With the real money rate of interest as the only
endogenously determined price — in this case the price (or opportunity cost)
of using money as an idle balance — the money market is seen to play a
potential role; potential, because its role depends on sensitivity to interest
rates on the markets for goods and money.
Although his analytical derivations were static and focused on a new

kind of persistent unemployment situation, Keynes had in mind a dynamic
theory.He fully intended to illuminate the tendency of themarket economy
to fluctuate due to the interactions between the monetary and real goods
sectors.
Keynes’ ideas were obviously relevant.Within a decade they led to a new

field of economics based on a reduction of the microeconomics of many
goods and prices to amacroeconomics based on ameasure of the aggregate
of all goods andmoney. Extreme assumptions were necessary to reduce the
theory to the graphical dimensions required by contemporary pedagogy.
This yielded the standard by which the theory became widely known:
Hicks’ ingenious IS—LM framework.
The deficiencies of this static, simplified version were obvious. Instead of

prices and wages that adjusted stickily, it assumed prices that did not
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adjust at all; it included investment but not capital accumulation; it treated
the money supply as exogenous instead of incorporating a dependence on
credit conditions and government finance. These deficiencies motivated a
large body of work aimed at reducing these deficiencies, work that con-
tinues to the present as readers of this volume will come to appreciate. But,
in the meantime, a quite different body of work veered off this (then)
mainstream approach. Instead of building on aggregate supply and de-
mand of heterogeneous firms and households out of equilibrium, it built on
the concept of a Robinson Crusoe or a representative agent in intertem-
poral equilibrium. Since only a single agent is modeled, there is no problem
of coordination among markets, no need to consider savings and invest-
ment out of equilibrium, and no need to consider fluctuations caused by
the interaction of money markets and goods. Instead, the source of fluctu-
ation is sought in terms of unexplained, exogenous shocks which push
equilibria around.
The intellectual advantage of this approach lies in its reliance on the

equilibriumassumptionwhich is embodied in the principle of optimality. It
enables the derivation of ‘‘optimal trajectories’’ for consumption, labor,
and capital. By means of an extended duality principle, the supporting
competitive equilibrium price trajectories are implied. Along such equilib-
rium paths involuntary unemployment and excess capacity do not occur.
This is not the occasion to address in detail the relationship between

these two approaches except to emphasize that the dynamic, aggregate
supply/demand approach represents the economy as one that adjusts out
of perfect coordination to disequilibrium signals, in contrast to the equilib-
rium approach which represents the economy as a perfectly coordinated
process with no need for mechanisms of adaptation to deal with discrepan-
cies among the constituent parts.
As the American academic establishment expanded during the last

half-century into a new kind of mass market for education and science, it
began to exhibit a herding phenomenon not unlike fashions in consumer
goods. For a time, the macroeconomic fashion leaders were centered at a
Harvard/MIT/Penn nexus in the persons of Hansen, Duessenberry, Sam-
uelson, and Klein. Out-of-equilibrium thinking ruled macroeconomic the-
ory and econometrics until the mid 1970s. When the leading macro-
economic equilibrium pundit moved from Carnegie Mellon to Chicago, a
new fashion of equilibrium macroeconomics emerged with a new center of
gravity. The new fashion leaders spread in due course to Harvard and
Stanford and many points in between and beyond.
In the meantime, the serious work of extending the out-of-equilibrium

aspect of macroeconomics so as to remove its deficiencies, so as to improve
its ability to explain real world events and so as to improve its potential for
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policy repercussion analysis has continued. In England and especially in
Germany and Italy, as well as to a lesser extent in the USA, this stream of
work has continued until a more general and more satisfactory theory has
emerged. Its potential for illuminating macroeconomic phenomena has
been enhanced and its potential for providing new understanding of fiscal
and monetary policy improved.
This book by Chiarella and Flaschel is a contribution to this out-of-

equilibrium stream of macroeconomic theory. Beginning with Tobin’s
monetary growth analysis, it successively introduces realistic, complicating
relationships that eliminate, step by step, some of the major deficiencies in
the earlier Keynesianmodels. It gives a meticulous analysis of eachmodel’s
properties and an equally meticulous explanation of each model’s relation-
ship to the contributions of other scholars. Anyone who wants to under-
stand the development of macroeconomic thinking as a whole and who
wants to see the modern development of the out-of-equilibrium approach,
will want to study this volume.
The authors dramatically demonstrate the power of the dynamic point

of view, and the potential for explaining apparent anomalies by en-
dogenous economic forces. For example, the scatter of data suggesting a
relationship between the rate of price changes and unemployment has
usually been explained in terms of shifting Phillips curves. However, when
the scattered dots are connected in a time sequence, irregular Phillips
spirals are revealed. To theorists of dynamics, such spirals suggest an
underlying endogenous mechanism, not stationary points at the intersec-
tion of exogenously shifting curves. By chapter 4 of the present volume,
somewhat similar spirals are shown to emerge from endogenous, out-of-
equilibrium, real/monetary interactions, a finding of great potential im-
portance.
The authors modestly present their findings as work in progress, and so

it is, but it is, nonetheless, a work of consummate scholarship. I have been
fortunate in having been able to follow the gradual accumulation of the
authors’ and their collaborators’ studies to their present state. It is an
appropriate stage to present it in this integrated form. Every serious
student of macroeconomic theory will want to know what they have done,
for in this work they will find a comprehensive analytical exegesis of the
steps by which the theory has reached its present state at the frontier, and
an excellent jumping off point for further research. It seems to me likely
that it is only a matter of time before empirical studies, based on models of
the kind analyzed here, will achieve a new breakthrough in understanding
real economic data and a new basis for predicting policy analysis.
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Preface

‘‘Macroeconomics has never reached a consensus and probably never will. The
subject is too diverse and the approaches too varied for that to become likely.’’
(S. Turnovsky, Methods of Macroeconomics Dynamics)

This book provides the reader with a systematic study of macrodynamic
models of monetary growth in the Tobin, the Keynes—Wicksell and the
Keynesian (if it exists) tradition. Our point of departure is, therefore, the
core of descriptive macrodynamicmodels of monetary growth of primarily
traditional origin; recent contributions of neo- or post-Keynesian type as
well as other schools of thought are given scant consideration in this book.
Instead, we considerably extend and refine the aforementioned model
types so that they give rise to a hierarchical sequence of fully integrated
macrodynamic models, each providing an improvement on the shortcom-
ings of one or more structural equations of its predecessor. In this way we
arrive at the formulation of an integrated model of the Keynes—Metzler
type, with both sluggish price and quantity adjustment and under- or
overemployment of both labor and capital, whichmay be considered as the
working Keynesian prototype model of IS—LM growth.
Yet, this model type also has its shortcomings, so the hierarchical

structure proposed here does not end with it, but rather will be continued
in future research by way of more refined treatments of asset markets, of
expectations, of the role of income distribution, of international trade in
goods and financial assets, of stochastic influences, and so on. In this regard
we view this book as providing ‘‘macro foundations,’’ or a systematic way
to proceed from elementary studies of models of cycles and growth with a
full range of markets (labor, goods, money, bonds, equities) to ever more
refined and detailed ones. Partial ‘‘micro foundations’’ for the structures
exist in the literature and, of course, must be improved as well, but this has
to be done based on the knowledge of what indeed has to be micro
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founded, and thus put on a firmer basis.
This book is the product of a continuing collaboration between the

authors which began in 1992 when the first author was on study leave at
the University of Mannheim in Germany. At a number of meetings during
that period we realized that we shared a strong, common desire to set up a
framework within which the non-market-clearing approach to dynamic
macroeconomics could be built in a systematic, consistent, and transparent
manner, starting from mainstream contributions to disequilibrium growth
developed in the sixties, seventies, and eighties. We have sought to con-
struct a framework in which such mainstream contributions to the non-
market-clearing paradigm could be reformulated on a common basis and
extended systematically, leading successively to more and more coherent
integratedmodels of disequilibrium growth with progressively richer inter-
actions between markets and sectors. In this way, we sought a framework
to which further refinements, in terms of more markets, more agents, more
advanced behavior of agents, could be added or inserted in a natural way,
far beyond even the general working model of traditional Keynesian
monetary growth that is the focus of this book. Indeed, in other work we
have already started the task of these further extensions in several direc-
tions, and these are alluded to in the final chapter. Of course, we must leave
to the reader to judge whether we have succeeded in our aims of providing
what we would call macro foundations of traditional macrodynamics on
the basis of which more recent contributions to the non-market-clearing
approach to economic dynamics may be reconsidered, evaluated and used
as macro perspectives for the project we have begun with this book.
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Notation

The notation employed throughout this book is subdivided into statically
or dynamically endogenous variables and parameters, a subdivision which
is here presented from the perspective of chapter 7:�

A Statically or dynamically endogenous variables�
Y�S�S

�
�S

�
�S

�
Potential output

Y Output (�Y��potential output in general)
Y�
�
,Y�

��	
Disposable income (index c: of capitalists, index e:
perceived)

Y
 Aggregate demand C� I� �K�G
Y	 Expected aggregate demand
L�,L
 Employed workforce, employment of the employed

workforce (L
�L� with the exception of chapter 7)
C Consumption
I Investment
I� Planned investment I�I (I�� I�N� actual

investment)
r Nominal rate of interest (price of bonds p


� 1)

p
	

Price of equities
S
�

Private savings
S
�

Firms’ savings
S
�

Government savings
S�S

�
�S

�
�S

�
Total savings

T Real taxes (T
�
,T

�
of workers and capitalists)

G Government expenditure

� The NAIRU-employment rate — denoted by V� in the following is the Non-Accelerating-
Inflation-Rate-of-Utilization (here of the labor force), i.e., the employment-complement of
the NAIRU of the literature. Starting with chapter 4 we shall make use in addition of a
NAIRU conceptU� with respect to the rate of capacity utilizationU of the capital stockK.

� Some of these variables will be given parameters in the earlier chapters of this book.
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� Rate of profit (expected rate of profit �	)
V�L�/L Rate of employment (V� the NAIRU employment rate)
V��L
/L� Utilization rate of the employed
U�Y/Y� Rate of capacity utilization (U� the NAIRU rate of

capacity utilization)
K Capital stock
w Nominal wages
p Price level
p* p-star price level of the FED/German Bundesbank
v� Velocity of money circulation
� Expected rate of inflation (medium run average)
M Money supply (index d: demand, growth rate 	

�
)

L Normal labor supply
B Bonds (index d: demand)
E Equities (index d: demand)
W Real wealth
N Stock of inventories
N
 Desired stock of inventories
I Desired rate of inventory change

 Trend growth rate of the capital stock
n� n

�
Natural growth rate

n
�

Rate of Harrod neutral technical change
��N/K Inventory—capital ratio
� Real wage (u��/x the wage share)
u��/x Wage share (x is labor productivity, see below)
y�Y/K Output—capital ratio

B Parameters (all parameters represent positive scalars)
y� Potential output—capital ratio
x Output—labor ratio (labor productivity)
� Depreciation plus inventory rate
i, i

�
, i
�

Investment parameters
h
�
, h

�
Money demand parameters

	
�

Steady growth rate of money supply
�
�
,�
��
,�
��

Wage adjustment speed parameters
�
�

Price adjustment speed parameter
���, ��� Inflationary expectations adjustment speed

parameters
�
�

Rate of employment adjustment parameter
�v� NAIRU adjustment parameter
�� Trend growth adjustment parameter
�
�

Demand adjustment parameter
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�
�

 Desired inventory output ratio

�
�

Inventory or natural growth rate adjustment
parameter

�
�
	 Demand expectations adjustment parameter

�
�

Accumulation regime parameter

�
, 
�

Weights of short- and medium-run inflation
(� (1� 

�

�
)��)

� Weight with respect to backward and forward
looking expectations

�, �
�
, �
�

Tax rate (of capitalists and workers)� const. (or
t�� (T� rB/p)/K� const.,
t�
�
� (T

�
� rB/p)/K� const.)

s
�

Savings ratio (out of profits and interest)
s
�

Savings ratio (out of wages, � 0 in this book)
	
�

Fiscal policy parameter

C Mathematical notation
x� Time derivative of a variable x
x̂ Growth rate of x
l�, l

�
Total and partial derivatives

y
�
� y�(l)l

�
Composite derivatives

r
�
, etc. Steady state values (r� a parameter which may differ

from r
�
)

l�L/K, etc. Real variables in intensive form
m�M/(pK), etc. Nominal variables in intensive form
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General introduction

In this book we shall be concerned with the foundations of integrated
macromodels of monetary growth dynamics in disequilibrium as they have
been laid out (to some extent) in the sixties and the seventies. These
foundations are reconsidered and reformulated as well as extended into a
uniform and systematic body of macrodynamic models of closed econo-
mies with five markets and three agents. The stress here lies on disequilib-
rium models as we believe that there is an urgent need for progress in this
neglected, but nevertheless very relevant, area of macrodynamics. We do
not believe that the numerous equilibrium models of monetary growth
that have been developed over the last two decades� will realize their
potential for policy analysis if they are not supplemented and confronted
with disequilibrium analyses that try to portray, with more and more
descriptive exactness and analytical rigor, the macroeconomy and the
policy scenarios to be investigated.
On the one hand completeness of such models is necessary when one

wants to provide a systematic and comparative study of them (and their
pros and cons) which can then be used as a framework and as a foundation
for the further systematic development of this area of macroeconomics.
Such a systematic development is almost nonexistent in the literature on
disequilibrium monetary growth dynamics. Partial models may of course
be of great interest if, as is generally the case, more specialized questions are
considered.Yet, it should in principle always be possible to trace backwhat
type of model has been specialized in such a study and what the general
model may look like.
On the other hand completeness of monetary growth models with

respect to agents and sectoral behavioral descriptions including budget
restrictions and with respect to markets and their type of adjustment
process is nowadays a compelling prerequisite for a broader acceptance of

� See the survey by Orphanides and Solow (1990) for example.
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so-called macro ad-hoc (or descriptive) macromodels, to be distinguished
from micro ad-hoc macromodels (where ad-hoc refers to the empirical
relevance of the micro assumptions that are made). The advantage of such
approaches to macro theory indeed lies in the fact that these models can
more easily be made complete, and thereby tested with respect to the
degree of consistency that is achieved by them, than themanymicro ad-hoc
models that are now the fashion. These latter models are generally partial
in nature because of the restrictions that are caused by the technical
complexity of the dynamic intertemporal optimization framework that
they employ. Furthermore, the dynamics of such models is by technical
necessity generally limited to a study of linearized systems around steady
states. Such approaches automatically exclude the type of complex behav-
ior which the models in this book can display.
Complete or integrated macrodynamic models therefore may provide a

macro foundation for micro perspectives and be further developed in the
light of the achievements obtained from suchmicro perspectives. Complete
disequilibriummacrodynamicmodels of monetary growth therefore main-
ly serve the purpose of providing right from the outset a full picture of the
economy in states of disequilibrium by means of more or less traditional
tools or modules. These modules may subsequently be updated step by
step as better descriptions of their micro foundations become available.
As we shall see in this book, there exists now a hierarchically structured

class of such models which build upon each other in a step-by-step im-
provement of the modules they contain. Yet, even though at the end of this
book we will be higher up in the hierarchy of our models, there will remain
some module formulations that are obviously problematic and which
therefore call for significant further improvement. There is thus the need to
extend much further the project begun here. Yet, it should have become
obvious to the reader by this stage that such a task can be accomplished by
continuing to proceed in the manner we have developed in this book. This
will indeed give rise to a structured body of theories of monetary growth in
disequilibrium, up to the most recent developments of disequilibrium
macrodynamics, where insights of earlier achievements are preserved and
where a pathway of systematic progress to more convincing and realistic
model types becomes visible. This is themain advantage of amethodwhich
provides a class of monetary disequilibrium growth macromodels that all
attempt to be complete and thereby clearly show the path to their further
improvement and the next required step to be taken in their further
development.
The resulting prototypes of such models in this book are descriptive in

the sense that they generally use traditional macro tools to describe the
behavior of the various sectors of their economies. These tools may never-
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theless simplify the considered behavior significantly with respect to its
descriptive content in order to allow us to proceed from simple building
blocks to more elaborate ones in a systematic fashion, thereby filling their
descriptive or ad-hoc macro assumptions with more realism step by step.
Descriptive components of such macromodels can therefore at first be
fairly abstract and stylized in their ‘‘descriptive’’ content, due in particular
to the tradition that has been established in the formulation of such
components of macromodels. The basic justification for the use of such
(sometimes radically simplified) building blocks is that also in this area of
macroeconomics one has to start from known model structures and to go
from the simple (and abstract) to the more complex (and concrete) by
means of a stepwise improvement in the formulation and the analysis of
intentionally complete models of monetary growth.
We shall make no attempt here to base the descriptive components of

our models on micro assumptions surrounding the concept of representa-
tive agents as is now the fashion in macroeconomics,� since our central aim
is a complete presentation and analysis of the interaction of the three
sectors of our economies. This interaction will be made more refined as the
book proceeds, leaving a systematic improvement of the behavior of sec-
tors to later studies of these models (where also refinements by means of
modern microfounded approaches may be taken into consideration).
The intention of this book on descriptive macrodynamic models thus is

to start from the traditional roots of a more or less orthodox formulation of
such monetary growth dynamics (in particular Tobin and Keynes—Wick-
sell models of monetary growth) in order to obtain from them and their
detailed presentation and discussion (from the beginning of chapter 4 of the
book) a description of a general prototype model which may properly be
regarded as a Keynesian one. Such a model, which allows (as should be the
case in a Keynesian model) for the investigation of unemployed labor as
well as underutilized capital, has rarely been considered in the literature,
and certainly not in the fully specified dynamic framework which we shall
employ throughout this book.
Instead, a so-called neoclassical production function, and the marginal

productivity postulate for the employment of labor, have generally been
included in the existing analyses of monetary growth in such a way that
only labor is considered as experiencing unemployment (due to nominal
wage rigidities).	 In chapter 5 we shall also allow for neoclassical smooth

� Note, however, that most of the (traditional) behavioral relationships we employ have
received some micro foundations in the course of their use in macroeconomics.

	 The exception to this is provided by models of the so-called neo-Keynesian or non-
Walrasian type which, however, are seldom as complete as our development and
presentation of the working model of Keynesian monetary growth.
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factor substitution and then demonstrate that this does not prevent the
analysis of underutilized capital in a Keynesian setup. In general, however,
we will stick to the simpler assumption of fixed proportions in production,
since this makes the Keynesian analysis of underutilized resources much
more transparent.
After providing some numerical investigations of the considered models

of Tobin, Keynes—Wicksell and Keynes(ian) type with or without smooth
factor substitution we shall finally consider two further important exten-
sions of the Keynesian prototype introduced here: a Metzlerian extension
of this prototype when IS-disequilibrium is allowed for and a ‘‘Marxian’’
extension of it which avoids the use of ‘‘natural’’ economic magnitudes as
much as possible. The final chapter will also point to a variety of omissions
in the modeling framework presented here which must be addressed in
order to properly make the analysis a Keynesian one, particularly since the
behavior of wealth owners is still much too passively modeled in the
approaches to monetary growth dynamics presented in this book. Also,
investment behavior is still presented far too simply to portray accurately
the trade cycle vision of Keynes’ General Theory. All of these extensions,
however, must be left for future research.
We shall consider throughout this book only macroeconomic models

which fit into the standard and basic framework of a closed three-sector
economy (households, firms, and government), where there exist five dis-
tinct markets (for labor, goods, money, bonds [savings deposits], and
equities [perfect substitutes of bonds]).
Moneymarket transactions are, of
course, a mirror image of transactions on the remaining four markets and
are to be related to these activities by means of budget restrictions for the
three sectors assumed. In table I.1 we use the index d to denote ‘‘quantities
demanded’’ and no index in the case of ‘‘quantities supplied.’’ Furthermore,
since we will use continuous-timemodels throughout this book we have to
distinguish between flow and stock demand and supply since we here
follow the macroeconomic tradition which distinguishes between stock
and flow constraints in such a setup; see Turnovsky (1977a) and Sargent
(1987) for details. This said, the symbols in table I.1 should be clear as to


 We restrict ourselves to this standard, basic framework due to our intention to stay, at least
initially, very close to orthodox foundations of neoclassical and Keynesian dynamics. The
following modeling framework is therefore chosen, initially, as identical to the one that is
employed in such a conventional textbook of macroeconomics as that of Sargent (1987); see
alsoTurnovsky (1977a) for a related framework. In this bookwe shall revise only someof the
assumptions (but nevertheless very important ones) that underlie the Sargent approach to
complete, or integrated, macroeconomicmodels. In some respects the contents of this book
may thus be characterized as providing simply improved and dynamic counterparts of the
threemodel prototypes that are at the core of Sargent’s (1987, part I)mainly static analysis of
them.
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Table I.1. Basic structure of closed economies

Labor Goods Money Bonds Equities
market market market market market

Households L C M
,M� 
 B
,B� 
 E
,E� 

Firms: L
 Y, I� �K — — E,E�
Government — G M,M� B,B� —

their economic meaning (a detailed list of the notation employed is pro-
vided at the front of this book).�
Table I.1 shows the basic structure of the closed economies that are

considered throughout this book and it is of the same type as the one in
Sargent (1987, chs. 1—5) as will become apparent from its further descrip-
tion in chapter 1.
We will model the behavior of our three economic agents in the usual

fashion by staying close to behavioral assumptions which are firmly rooted
in the tradition of descriptive macroeconomics. This guarantees that the
models considered in chapters 2—7 will not depart too much from the
established formulations of (textbook) macrodynamicmodels, though they
will be generalized considerably with respect to their degree of integration.
As in Turnovsky (1977a), our main aim is to develop and analyze such
integrated (or complete) models of monetary growth (of closed economies)
in a systematic way. In this respect it is of particular importance that the
budget restrictions (BR) of all three sectors, households, firms, government
(to be denoted by HBR, FBR, and GBR, respectively), are always fully
specified. The behavior of the agents that is assumed to take place within
these budget restrictions may, due to the traditional roots of our modeling
framework, still not be too convincing. Yet, improved assumptions or
derivations for the assumed behavioral relationship can easily be inserted
into the complete models employed in this book, thereby changing the
description of one or more sectors of the model, but not the overall
formulation of the interaction of these sectors. Our conjecture is that such
improvements may change details in the models’ behavior but not the
general finding of this book that the considered models of monetary
growth do exhibit a high potential for generating undamped and, if appro-
priate nonlinearities are assumed, also viable patterns of cyclical growth.

� Planned aggregate demand Y
 is, as usual, given by C� I� �K�G. Note also that table
I.1 suggests (again as is customary) that money holdings of firms are considered as
unimportant and thus ignored and that there is no bond supply on the side of firms, but only
equity financing if necessary.
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We start with the most orthodox model of monetary growth that is
available in descriptive macroeconomics: the Tobin (1965) extension of the
neoclassical growth model which introduces money as a further asset into
this otherwise purely real framework. This model will be introduced in
chapter 2 in a form that is convenient both with respect to our general
assumption of fixed proportions in production as well as from the point of
view of the historical development of capitalistic economies.Our particular
reformulation of this basic Tobin model will be extended in various direc-
tions in chapter 2 leading eventually to a very general formulation of it that
serves as a basis for our subsequent introduction of a general model of
Keynes—Wicksell type (chapter 3) and later of proper Keynesian type
(chapter 4).
The general Tobin model is, however, problematic in its assumption of

money-market disequilibrium and the price-adjustment equation that is
built upon it. Furthermore its view of the behavior of the firm sector is
extremely limited, since it allows only for production decisions in this
substructure of the economy. All these weaknesses are overcome (in chap-
ter 3) by our next prototype, the Keynes—Wicksell approach to monetary
growth dynamics. Here investment decisions of firms and their financing
bymeans of equities are considered explicitly and made consistent with the
other sectors of the economy. Price adjustment is also put on a firmer basis
in this model type and gives rise to the famous growth cycle mechanism of
Goodwin and Rose as part of this extended framework of analysis and its
dynamical implications. The inclusion of these Classical growth cycle
mechanisms, by way of an improved wage—price module of the model, in a
relatively pure form, is the main contribution that we will obtain from this
variation of the Tobin monetary growth model.
Having improved the presentation of asset markets (in particular by

assuming money market equilibrium throughout), the goods market re-
mains a problem, since the added description of the investment behavior of
firms generally now gives rise to a disequilibrium situation which is not
present in the Tobin approach due to its dependence on Say’s Law on the
market for goods. The further development of the model (in chapter 4) to a
basically Keynesian one therefore now adds IS-equilibrium. Following
from this latter assumption (and the assumed wage/price adjustment be-
havior) the degree of utilization of the capital stock becomes the variable
which will always adjust appropriately in order to make possible the
assumed goods market equilibrium. In contrast to the fashionable full
equilibrium version of the Tobin models we thereby arrive at the basic
Keynesian prototype structure that will underlie all following generaliz-
ations of models of monetary growth exhibiting IS—LM-equilibrium and
disequilibrium on the labor market and within firms. These disequilibria
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are then used as the basis for wage and price adjustments and the invest-
ment decision of firms.
This latter Keynesian prototype will be extended in various directions in

chapters 4—7 to allow for factor substitution, technological change, wage
taxation, p-star expectations, delayed quantity adjustments, endogenous
natural rates and insider—outsider effects in the labor market. By the end of
these extensions the Keynesian prototypewill have becomewhat we label a
working Keynesian model. It will also be demonstrated to the reader that
this working model still represents only a starting point (though already a
fairly elaborate and consistent one) to a thorough consideration of many
further extensions. Indeed section 7.7 provides a survey of such, necessary,
extensions.
The way in which the basic ‘‘proper’’ Keynesian prototype, and then the

working Keynesian model of monetary growth, is established here will in
addition show that this model type overcomes important weaknesses of the
predecessor models of Tobin and Keynes—Wicksell type by a systematic
variation of them. Nevertheless, each of these two predecessor models is
also of importance in its own right, due to the specific topics that have been
considered importantwithin these earlier prototypes. TheTobinmodel, for
example, distinguishes between actual and perceived disposable income of
households and allows consideration of a number of interesting effects that
flow from this distinction, including the fact that it will represent a non-
linear model (again due to this distinction) even if all of its structural
equations are linear. The consequences of distinguishing between actual
and perceived disposable incomewill only be considered in chapter 2, while
later chapters will again identify perceived with actual disposable income,
leaving this specificity of the Tobin approach for the later investigations of
our other models.
In our presentation of the various model types we shall mostly employ

linear economic behavioral relationships. Thus nonlinearities that appear
in the dynamic laws will be naturally occurring in that they are brought
about by product terms such as the wage bill, state variable quotients such
as the rate of employment, and some formulations being in terms of rates of
growth. This serves the purpose of investigating the dynamical systems
that are implied at first only in a ‘‘naturally’’ or ‘‘intrinsic’’ nonlinear setup
in order to see how much ‘‘dynamical complexity’’ is already involved on
this most basic level of the study of integrated economic systems. Occa-
sionallywe introduce, however, specific nonlinear behavioral relationships,
in particular in investment functions and Phillips curves, in order to
maintain economic viability of the dynamics being analyzed. However, we
leave for future research a systematic study of the introduction into our
generalmodeling framework of these and other nonlinear economic behav-
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ioral relationships which have been proposed in the literature on macro-
economic fluctuations.
Throughout this book we model expectations as a weighted sum of

‘‘backward looking’’ and ‘‘forward looking’’ components. We endow our
agents with neither the information of the model structure in which they
play out their economic roles, nor the computational ability that they
would need to form expectations in a way that is currently referred to as
‘‘rational’’ in a large body of literature. Our reasons for adopting this
approach are detailed in section 1.6. In essence these reasons revolve
around a critique of the so-called jump-variable technique which the
adoption of a ‘‘rational’’ expectations approach would necessitate as well
as a growing body of empirical evidence which suggests that our approach
to expectations modeling may be more appropriate. However here we
stress that the future research agenda to which we have already referred
will need to incorporate the effects of heterogeneity of expectations and of
learning on the part of the various economic agents of our models.
This concludes the description of the basic line of reasoning that we will

employ in the development of our model structure. Since there is a clear
progression frommodel to model in this book we will generally explain the
model equations only when they appear for the first time. Before we now
proceed to such a systematic step-by-step development of prototype
models of monetary growth we will briefly consider in chapter 1 certain
roots of these approaches in the literature.
The material presented in chapters 1 to 7 of this book is neither of direct

textbook type nor written in the way of a handbook on monetary growth.
There is now a variety of advanced textbooks on macroeconomics avail-
able, ranging from traditional Keynesian analysis of extended IS—LM type
to analysis that claim to go ‘‘beyond IS—LM,’’ see in particular Blanchard
and Fischer (1989), Carlin and Soskice (1990), Karakitsos (1992), Leslie
(1993), Turnovsky (1995), and Romer (1996). On the one hand, we add to
these presentations a new hierarchically structured set of theories and
models of monetary growth that can be used for classroom teaching. On
the other hand, we seek to draw to the attention of writers of advanced
textbooks and researchers in the field of macrodynamics the fact that
traditional analyses of models of monetary growth cannot be viewed as a
set of isolated models. Rather they must be considered as a lively body of
systematic studies which, when fully integrated, are still poorly understood
and where further investigation will provide a firm foundation and a better
understanding of existing and future developments in this area.
This book is also not a handbook on aspects of monetary economics or

more precisely a survey on the theory of monetary growth, as provided, for
example, by Orphanides and Solow (1990). Instead we show that there still
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exists a large evolutionary potential in traditional macrodynamics that
leads us to integrated macrodynamical models with Keynesian short-run
features and Keynesian and monetarist features in the medium run as well
as in the long run. These integrated models not only allow us to evaluate
the contributions of the two schools of economic thought from this integ-
rated perspective, but also serve to put into perspective more recent contri-
butions to the theory of fluctuations and growth in monetary economies.
In this way our book provides a benchmark against which alternative
approaches can be judged and be developed further, including the working
model of this book, towards a common core of macrodynamics that ‘‘we all
can believe in.’’
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1 Traditional monetary growth
dynamics

1.1 Introduction

We reconsider in this chapter the leftover ruins of traditional monetary
growth dynamics� which, with respect to the general dynamics they can
give rise to, have so far been poorly analyzed and understood in the
literature.�
We attempt to show to the reader, in section 1.2 in overview, and in

detail in chapters 2—5, that these leftover ruins can be arranged and
represented in a systematic way so that they form a hierarchical structured
class of monetary growth models where each subsequent model type
eliminates some of the weaknesses of the preceding model type. We then
indicate in section 1.2 two ways in which this methodological approach to
macrodynamics can be significantly extended beyond the existing scope of
traditional models of monetary growth. Firstly, this way of proceeding in
fact leads to the establishment of a proper (still traditional), but much
neglected Keynesian model of monetary growth where both labor and
capital exhibit fluctuating degrees of utilization independently of the as-
sumptions that are made on ‘‘technology.’’ Secondly, our approach leads to
a further improvement of this IS—LMgrowth type of dynamics by allowing
for sluggish price, as well as quantity, adjustments (two Phillips-curve
mechanisms and a Metzlerian treatment of disappointed sales expecta-
tions) and by establishing thereby what we will call the working Keynesian
model of this book. Section 1.2 therefore provides a survey of what we call
the macro foundations of (disequilibrium) macroeconomics, namely the
indication that there is a systematic way of proceeding from less sound and

� See Turnovsky (1995, part I) with respect to another reconsideration of integrated
macrodynamics of traditional type.

� See for example Sargent’s (1987, ch. 5) analysis of ‘‘Keynesian Dynamics’’ of AS—AD type
and its reconsideration in Flaschel (1993, ch. 6—7) and Franke (1992a), or Stein’s (1982)
investigation of dynamic models of Keynes—Wicksell type and its reconsideration in
Flaschel, Franke, and Semmler (1997, ch. 10).
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elaborate to more sound and elaborate presentations of integrated macro-
dynamic models of monetary growth. In this way we demonstrate both in
this survey chapter and in more detail in chapters 2—7 a systematic pro-
cedure on the macro level by which integrated or complete macrodynami-
cal models can be made more and more elaborate and coherent in their
presentation of the fundamental feedback structures that characterize in-
terdependence on the macro level.
Our approach proceeds independently of any justified claim for better

micro foundations of macroeconomics. Indeed, improved micro founda-
tions that emerge from research in this area should be capable of integra-
tion into appropriate modules of the macro structure that we build in this
book. There is no space here, however, to go into this topic in detail. A
recent approach which considers the problem of the micro foundations of
macroeconomics from a critical perspective and which provides alternative
and interesting micro foundations of macroeconomics (not based only on
budget and technological constraints) is Hahn and Solow (1995). There it is
found in particular that stickiness of wages and prices may be good for
economic stability. Our treatment of Keynesian monetary growth in chap-
ters 4—6 arrives at a similar conclusion, but from a quite different perspec-
tive.
The various steps in the building of a class of hierarchical structured

models of monetary growth are made on the basis of assumptions on the
structure of markets and sectors of the economy as they are used in Sargent
(1987, chs. 1—5) which are indeed very convenient for the first stage of the
project started in this book.We extend Sargent’s (1987, part I) mainly static
analysis of AS—AD macroeconomics (cum growth in his ch. 5) on the one
hand into a full dynamic analysis of growing monetary economies and on
the other hand into the direction of proper Keynesian models of monetary
growth (where also firms are no longer on their supply schedule). In this
way we lay foundations for a Keynesian approach to monetary growth
which has rarely been studied in the literature so far.	When the final stage
is reached in this book, however, the need for further extensions in the
structure of Keynesian monetary growth dynamics will become apparent.
Possibilities for such extensions are briefly discussed at the end of chapter
7. These provide a research agenda of systematic developments along the
methodological lines established in this book.

In sections 3—5 of this chapter we consider for introductory purposes

basic models of Tobin, Keynes—Wicksell and AS—AD type. Very general
versions of these approaches are introduced and investigated in subsequent

	 See for example Orphanides and Solow (1990), where models of this type are not even
mentioned.


 See Chiarella and Flaschel (1998f ) and Chiarella et al. (1998, 1999).

11Traditional monetary growth dynamics



chapters. Since Sargent’s treatment of the AS—ADgrowthmodel focuses on
the role various expectations schemes play in the dynamics generated by
thismodel type, we in addition provide an alternative view on themodeling
of expectations in section 1.6 which will be used in subsequent chapters on
various levels of generality. Section 7 provides a few characterizations
concerning the proper Keynesianmodels of monetary growth that we shall
introduce and analyze in chapters 4—7.

1.2 Macro foundations of macroeconomics

The purpose of this section is to indicate to the reader that there is a
hierarchical structured body of disequilibriummodels of monetary growth
where each subsequent stage in the development of such models improves
the descriptive relevance of the preceding stage in a systematic and signifi-
cant way. Independently of the need for sound micro foundations of the
assumed (fairly conventional) behavioral relationships, the evolution of
disequilibrium macrodynamics (which is not easily micro founded) does
thereby indeed exhibit systematic progress to more and more convincing
formulations of the fundamental modules of the dynamics of monetary
growth in disequilibrium, and thus to the description and analysis of real
growth dynamics. To show this in detail and to indicate how the frame-
work of disequilibrium macrodynamics that we develop can be extended
beyond its current scope are two of the main purposes of this book.
Subsection 1.2.1 provides a brief summary of the evolution and achieve-

ments of dynamic disequilibrium models of monetary growth in the past.
Subsection 1.2.2 reviews the contributions that this book will make to the
current state of the theory of monetary growth with under- or overem-
ployed factors of production. A brief outlook on what needs to be and can
be done on the basis of the results achieved in this book will conclude the
subsection.

1.2.1 A brief genesis of disequilibrium models of monetary growth

We discuss in this subsection forerunners to the Keynesian model of
monetary growth to be introduced in chapter 4 and developed further in
subsequent chapters toward our working model of disequilibrium monet-
ary growth dynamics.

The starting point
• Neoclassical models of monetary growth of Tobin type
• Extension of the Solow model of real growth:

— towards an inclusion of financial assets
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— where money market (dis-)equilibrium drives inflation
— in interaction with inflationary expectations

Neoclassical models of monetary growth were introduced into the macro-
economic literature through the work of Tobin (1955, 1965) which ex-
tended the Solow model of real growth by introducing monetary factors.
Generalized versions of this model type were developed subsequently by
Johnson (1966), Sidrauski (1967a), Hadjimichalakis (1971a,b), Nagatani
(1970), Hadjimichalakis and Okuguchi (1979), and Hayakawa (1979). Bur-
meister and Dobell (1970), Sijben (1977), Sargent (1987), and Orphanides
and Solow (1990) give further presentations and a survey of this literature.
These extensions were generally characterized by the consideration of
money as an asset in addition to real capital and the use of money market
disequilibrium as the foundation of the theory of inflation and inflationary
expectations, coupled with Say’s Law on the markets for goods (thereby
excluding any goods-market problems).�Tobin type models have led to an
enormous amount of literature on equilibrium growth models with opti-
mizing behavior of economic agents, which, due to its general equilibrium
nature, is not a suitable topic for a book such as this, the focus of which is
on disequilibrium monetary growth theory.
Typical issues addressed by the above-cited authors were the analysis of

the steady state effects of the growth rate of the money supply (and of
so-called Tobin effects) and the local stability analysis of the steady state
where in particular the destabilizing role of inflationary expectations was
investigated when the adjustment of adaptively formed inflationary expec-
tations became sufficiently fast. A detailed presentation of such stability
issues is provided in Hayakawa (1984), while Benhabib and Miyao (1981)
investigate the possibility of the cycles generated by Hopf bifurcations for
intermediate adjustment speeds of inflationary expectations. It is shown
thereby that the Cagan (1967) inflationary dynamics and the disequilib-
rium approaches that were built on it by Goldman (1972) and others not
only give rise locally to saddlepath situations (that are now the basis of the
jump-variable technique of rational expectations models), but that there
will emerge limit cycles for particular ranges in the adjustment speed of
expectations from the nonlinear structure of these neoclassical models of
monetary growth.
In chapter 2 we will start from the most basic (general equilibrium)

version of the Tobin monetary growth model and shall subsequently

� Labor market phenomena were generally treated as in Solow (1956) by assuming full
employment and the macroeconomic marginal productivity theory of income distribution.
But labor market disequilibrium is easily introduced into this framework as in Goodwin
(1967), here combined with neoclassical smooth factor substitution as discussed in detail in
chapter 5.
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establish step by step a general disequilibrium version of this model type
(with money and bonds as financial assets and, of course, Say’s Law
remaining the [trivial] representation of goods market equilibrium). As in
the evolution of the literature on models of monetary growth, we thus
begin this book with the stability problems of monetarymodels of neoclas-
sical growth where we, however, attempt to stress the cyclical properties of
the dynamics of these models which, when necessary, may be bounded and
thus imply viable cyclical oscillations through appropriate nonlinearities
in the assumed behavioral relationships of neoclassical monetary growth.
The main ingredients of our development of a Tobin general disequilib-
rium monetary growth model are listed at the head of this subsection.

The Keynes—Wicksell alternative
• Independent investment behavior based on Tobin’s q
• Removal of Say’s Law due to savings� investment
• Augmented Wicksellian demand-pressure price-inflation
• Money wage Phillips curve
• Full capacity growth

The next model type that we develop is based on the Keynes—Wicksell
approach to monetary growth. The most important work in this area of
monetary growth theory has been provided in the late sixties and early
seventies by Stein (1966, 1968, 1969, 1970, 1971) and by Rose (1966, 1967,
1969). Further contributions are Fischer (1972), Fujino (1974), Sijben
(1977), Nagatani (1978), Brems (1980), Iwai (1981), and Asada (1991). In
particular Stein (1982) has related this type of approach to the discussion
between Keynesians, monetarists, and New Classicals, while Skott
(1989a,b) provides a general theory of conflict about income distribution
and of effective demand with similarities to the Keynes—Wicksell theory of
monetary growth. Rose (1990) pursues the same aim from a somewhat
different perspective and relates his general approach to many partial
models of macroeconomic dynamics. The work of these latter two authors
shows that there are still emerging important developments of this Keynes-
oriented area of monetary growth theory, which in particular attempts to
provide a Marshallian perspective of Keynes’ theory of effective demand.
The importance of the Keynes—Wicksell approach toward an explana-

tion of the working of a (growing) monetary economy stems from two
observations. Firstly, in the recognition that savings and investment deci-
sions are to be differentiated from each other in an essential way (thereby
denying the validity of Say’s Law both in its trivial and in a more elaborate
form), and that the theory of price inflation must be related to the goods
market and its disequilibrium and not, as in the generalized Tobin models,
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to money market disequilibrium. Goods market imbalance was measured
in these approaches through the deviation of investment decisions from
savings decisions. The theory of inflation was based on this imbalance and
augmented by expected inflation in Fischer (1972) in a monetarist fashion
in order to allow for steady state equilibrium. The money market, by
contrast, was now described through the usual Keynesian LM-equilibrium
condition as the theory of the nominal rate of interest (the deviation of
which from the nominal gross rate of profit was then used to determine the
level of investment).
Secondly, that this alternative to the neoclassical view on monetary

growth dynamics stressed the cyclical implications of labor market dis-
equilibrium, the conflict over income distribution and capital accumula-
tion. The work of Rose (1967) in particular established the Goodwinian
(1967) growth cycle mechanism in an independent way and from a differ-
ent perspective by relating it to a locally unstable Wicksellian theory of
price inflation that gave rise to persistent fluctuations by way of appropri-
ate assumptions on wage flexibility in a setup with smooth factor substitu-
tion. Rose (1990) provides important extensions of this type of monetary
growth theory, extensions which have significantly influenced the formu-
lation of the wage—price dynamics of our general Keynes—Wicksell model
in chapter 3.
Our view on the Keynes—Wicksell contribution to the analysis of monet-

arygrowth is that it representsadecisive step forward in themacroeconomic
description of such growth processes. Neoclassical and Keynes—Wicksell
models of monetary growth are not situated in the hierarchy of monetary
growthmodels on the same level of abstraction, but follow each other in this
order, since the latter model type takes account of the independence of
investment decisions from savings conditions and tries to incorporate this
fact from a Wicksellian perspective in the simplest way possible. This
extension in the approach tomonetarygrowthalso leads to an inclusionof a
new financial asset besides money and bonds (equities) that is explicitly
introduced, and related to Tobin’s q, in our general reformulation of the
Keynes—Wicksell approach in chapter 3. The main ingredients in our
development of the Keynes—Wicksell alternative are listed on p. 14.
The Keynes—Wicksell type of analysis exhibits a number of problems.

Firstly, the labor market is treated basically from a (neo)classical perspec-
tive in the same fashion as in the Goodwin model of the classical growth
cycle, except with neoclassical factor substitution. Secondly, goods market
imbalances drive prices and not quantities as in the Keynesian dynamic
multiplier approach. Thirdly, capital is always operated at its full capacity
as described by the usual profit-maximizing marginal productivity condi-
tion for real wages. Therefore, the (neo)classical view on capital accumula-
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tion is still, at least partially, present in this type of analysis. A logically
compelling next step in the Keynesian analysis of monetary growth, there-
fore, should be to establish a proper type of Keynesian goods market and
money market analysis in the tradition of the IS—LM approach to the
description of the functioning of these two markets. This is indeed the step
that was taken in the literature on Keynesian dynamics in the context of
monetary growth in the late seventies.

The Keynesian AS—AD growth model
• Keynesian IS—equilibrium (in addition to LM—equilibrium)
• Infinitely flexible prices based on marginal wage costs
• Expectations — augmented money wage Phillips curve
• Profit-maximizing output decisions of firms

The textbook treatment of Keynesian monetary growth dynamics (see
Turnovsky 1977a and Sargent 1987 for typical examples) dispensed with
the Wicksellian approach to the determination of the price level, or rather
its rate of change, by simply adding wage dynamics and inflationary
expectations dynamics in a monetarist fashion and Solovian capital stock
growth to the usual AS—AD approach of the Keynesian short-run macro-
economic equilibrium.� To date this AS—AD growth model has been
considered as the representation of traditional Keynesian growth dynami-
cs (see for example Turnovsky 1995, part I). Yet the fact remains that the
full dynamics of such integrated AS—AD growth models have rarely been
analyzed to a satisfactory degree, which means that the dynamic behavior
of these seemingly conventional models is poorly understood. This repre-
sents an important gap in the theory of monetary growth, since we there-
fore do not have a generally accepted pool of knowledge at our disposal
against which the achievements of more recent theories of monetary
growth can be usefully compared. The main elements of the Keynesian
AS—AD growth model are summarized above.
There are, however, inconsistencies present in the AS—AD theory of

effective demand, inflationary dynamics, and real capital accumulation.
Basing the theory of the price level on its determination through marginal
wage costs, as Keynes (1936) did, amounts to assuming that producers are,
on the one hand, constrained by the effective demand for goods, but are, on
the other hand, capable of passing on this constraint to the labor supply of
households, by allowing in one way or another for profit-maximizing
prices so that they can stay on their supply schedule. In our view this

� IS—LM equilibrium coupled with the assumption that prices are always equal to marginal
wage costs, the money wage level being given at each point in time.

 See in particular Flaschel, Franke, and Semmler (1997) for some investigations of the
dynamics of these AS—AD growth models.
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basically means that firms are price takers and quantity takers at one and
the same time, which would give rise to a contradiction if prices are not
assumed to adjust in such a way that the level of effective demand becomes
consistent with the profit maximizing level of the output of firms. Our
conclusion is that the Keynesian theory of goods-market constrained firms
needs a theory of the price level other than that of the neoclassical ap-
proach to the theory of the firm. Such an alternative theorymight be that of
monopolistic competition or even more advanced theories representing
more advanced stages in the evolution of capitalistic market economies.
Furthermore, a Keynesian theory of the AS—AD type (even if it were
consistent) would still be a theory of full-capacity growth and would thus
represent only a partial description of what we observe in reality.
Barro (1994b, p. 4) has recently come to the same conclusion from a

different but related perspective, stating in particular:

We have available, at this time, two types of internally consistent models that allow
for cyclical interactions between monetary and real variables. The conventional
IS—LM model achieves this interaction by assuming that the price level and the
nominal wage rate are typically too high and adjust only gradually toward their
market-clearing values. The market-clearing models with incomplete information
get this interaction by assuming that people have imperfect knowledge about the
general price level.

This quotation lends further weight to our viewpoint that models of
IS—LM growth with gradually adjusting wages and prices are the correct
alternative to the general equilibrium approach to monetary growth. This
perspective is in fact not a new one, but has indeed been essential for the
so-called neo-Keynesian or non-Walrasian disequilibrium analysis of the
short-, the medium-, and sometimes also the long-run evolution of tempor-
ary fixed price equilibria. This approach can therefore be used to improve
considerably the presentation of macrodynamic disequilibrium growth of
AS—AD type, though most of the efforts in this area have gone into the
modeling of fixed price temporary equilibria from a microeconomic point
of view (which are not reviewed in the following characterization of this
approach).

Neo-Keynesian monetary growth analysis
• Three regimes of the IS—LM model: the Keynesian regime,
the Classical regime, and repressed inflation

• No full capacity growth in the first and the last regime
• Varying capital utilization rates and price dynamics
• Varying labor utilization rates and wage dynamics
• Sluggish wage- as well as price-level adjustments

17Traditional monetary growth dynamics



• Extended investment functions based on profitability
measures and the rate of capacity utilization

From the macroeconomic point of view, the work of Benassy and Malin-
vaud is here of special interest for the purposes of this book, see in
particular Benassy (1986b) and Malinvaud (1980), and from the viewpoint
of monetary growth theory also the collection of essays in Hénin and
Michel (1982). Benassy (1986b) provides in particular a detailed present-
tion of the three regimes that may be of particular relevance in the analysis
of macroeconomic temporary equilibrium positions and dynamic models
of inflation, the business cycle and the role of expectations based on this
three-regime analysis. Malinvaud (1980) considers investment behavior
based on profitability and capacity utilization besides a consumption
function that is typical for the fixed price approach to temporary equilib-
rium. He incorporates these behavioral relationships into a three-regime
medium-run model of Keynesian depressions, under the additional as-
sumption that the profitability effect of real wage changes is less significant
than the consumption effect of such changes.
We will borrow from this literature two important ideas. The first one,

which also appears in the quite different macrodynamic approach of Rose
(1990), is that there should be two Phillips-type curves in a Keynesian
macrodynamic model, one for the wage level and one for the price level.
Both of these are expectations augmented (from a cost-push perspective),
and both exhibit demand pressure components that (in the first instance)
are to be represented through the utilization rates of the two factors of
production, labor and capital. The second idea is that the investment
behavior of Keynes—Wicksell and dynamic AS—AD models, which was
based on Tobin’s q solely, should in addition be augmented by capacity
considerations in order to take account not only of profitability differen-
tials, but also of the now varying utilization rate of the capital stock.
These are the main elements (summarized in the list above) of the

neo-Keynesian analysis of (the evolution of) fixed price equilibria that we
will use in our formulation of a proper Keynesian model of monetary
growth with IS-equilibrium or IS-disequilibrium. In this way we overcome
important limitations of the growth models of Keynes—Wicksell and the
AS—AD growth type by allowing also for fluctuating utilization rates of
capital as in neo-Keynesian analyses of the medium or the long run.
However, we do not make use of the regime-switching methodology of
neo-Keynesian analyses, since we believe that there are significant buffers
in the process of capital accumulation that generally prevent the occur-
rence of hard kinks caused by either labor demand, in the Classical regime,
or labor supply, in the regime of repressed inflation.
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