Macroeconomic Models
in a Causal Framework

Geoffrey J. Wyatt

Published by

En Exempla Books
Harmony House
Edinburgh EH10 4SD
U.K.

http://causal-macroeconomics.com

Copyright © 2004 by Geoffrey J. Wyatt

The moral rights of the author have been asserted.

ISBN: 0-9546202-1-6

Macroeconomic Models
in a Causal Framework
1.

INTRODUCTION: CAUSAL REPRESENTATION

2.

OUTPUT AND EXPENDITURE

3.

THE MONEY MARKET

4.

THE IS-LM MODEL

5.

OPEN ECONOMY: FIXED EXCHANGE RATE

6.

FLEXIBLE EXCHANGE RATE AND MOBILE CAPITAL

7.

THE PRICE LEVEL AND INFLATION

8.

SIMPLE RATIONAL EXPECTATIONS MODELS

APPENDIX: COMPUTER MODELLING OF FLOWGRAPHS

CONTENTS
Preface
1

2

3

4

5

vii

INTRODUCTION: CAUSAL REPRESENTATION
1.1 The Causal Framework
1.2 Flowgraphs
1.3 Building Flowgraphs: Basic Operations
1.4 Condensing a Graph
1.5 Evaluation of Transmittances
1.6 Modelling with Flowgraphs: Further Topics
1.7 Brief Bibliography

1
1
4
4
8
10
15
20

OUTPUT AND EXPENDITURE
2.1 IS Model with Taxes in the Short-run
2.2 Dynamics in the IS Model
2.3 Short-run IS Model with Balanced Budget
2.4 Long-run IS Model

21

THE MONEY MARKET
3.1 Private Sector Liquid Assets
3.2 Banks, the Money Multiplier and Money Supply
3.3 Demand for Money
3.4 Equilibrium in the Money Market
3.5 The Process of Adjustment in the Money Market

33

22
25
26
29
33
35
39
41
43

THE IS-LM MODEL
4.1 Putting it Together
4.2 Dynamics in the IS-LM Model
4.3 Can Tax Cuts be Deflationary?
4.4 Reversal of Causality: the Interest Rate
as an Instrument of Policy
4.5 IS-LM with a Balanced Budget
4.6 IS-LM with Monetized Deficits

45

OPEN ECONOMY: FIXED EXCHANGE RATE
5.1 Immobile Capital: Static Model
5.2 Immobile Capital: Dynamic Model
5.3 Perfect Capital Mobility
5.4 Imperfect Capital Mobility
5.5 Perfectly Mobile Capital Again

59

v

45
48
50
51
52
54
60
63
69
73
78

6

7

8

FLEXIBLE EXCHANGE RATE AND MOBILE CAPITAL
6.1 Static Exchange Rate Expectations
6.2 Perfect Capital Mobility with Perfect Foresight

81

THE PRICE LEVEL AND INFLATION
7.1 Aggregate Demand
7.2 Sticky Price Dynamics
7.3 Steady Inflation
7.4 The Cagan Model with Adaptive Expectations
7.5 The AS-AD Model

95

SIMPLE RATIONAL EXPECTATIONS MODELS
8.1 Rational Expectations
8.2 The Cagan Model of Inflation
8.3 Aggregate Supply and Demand

APPENDIX: Computer Modelling of Flowgraphs

vi

82
89
95
98
104
107
109
113
113
115
121
127

Preface
The purpose of this book is pedagogical, in the widest sense. It will have
achieved its aim if it persuades readers of the usefulness of a causal,
graphical representation of economic models, and encourages them to
formulate and write down economic models in flowgraph representations. The graphical techniques presented here complement the traditional representations of economics by adding an explicitly causal
perspective. I believe a causal perspective deepens our appreciation and
understanding of the models we use in economics.
Macroeconomics is a natural application area for this approach because it is a system science: it comprises linked components, i.e. interacting markets, institutions and government policies. Models which
represent all these elements are necessarily complex and open to various
interpretations depending on what is considered to be exogenous or
endogenous. In fact those very words already contain the notion of
causality, so an explicitly causal approach is quite appropriate.
Who should read this book? Well, I would say anyone who wants to
learn more about macroeconomic models. It can accompany and complement most textbooks in macroeconomics,† though it is not itself a
macroeconomics textbook. It does not try to cover the gamut of macro
economics, and in particular does not examine modern optimising
representative agent models. Nor does it examine factor markets, though
a causal approach is quite applicable there too; nor economic growth.
But, used as an accessory or supplement to an intermediate macroeconomics textbook, students will find a new perspective on many of the
models presented there, and perhaps discover some unexpected implications. The book should also be useful to those engaged in the formulation or analysis of fiscal and monetary policies, by providing new ways
to understand and explain their effects.

†

Such as, among the many excellent texts now available, those by: Mankiw; Dornbusch, Fischer and Startz; Hall and Taylor; Blanchard; Burda and Wyplotz; and De
Long.
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The material in this book has been used as the core of a class in
macroeconomic modelling for some ten years now, and I am grateful to
the many students and class tutors who have enabled me to refine my
ideas, and occasionally brought me down to earth, over that period of
time. That class follows a standard intermediate level macroeconomics
class, but it does not build on it in the sense of starting where the earlier
material left off. Rather it goes back over the now familiar ground again
ab initio, but using the flowgraph representation. That may be why it has
also been a successful vehicle for teaching macroeconomics to MBA
students, especially those with a background in engineering.
The level of mathematics needed to master the material presented
here is no more than is usually assumed for a class in intermediate
macroeconomics; in other words, the basic algebra of linear equations
together with some understanding of the basic concepts of differential
calculus. In fact only basic algebraic manipulations are needed to solve
flowgraphs in this book. But certain presentational decisions were made
to keep things simple. In particular it was decided to employ a discrete
time formulation for dynamic models, using the lag operator, and then
only to consider two aspects of model solutions, namely immediate
effects and long-run effects, ignoring the transition path between these
states. This meant that the whole apparatus of Laplace- or z-transforms
could be avoided. Although transitional dynamics arise naturally in
engineering, it is of much less relevance in economics which has rather
little to say about disequilibrium.
Long before I had the opportunity to teach this material I doodled
with flowgraphs, learned from colleagues in control engineering, simply
as a means of explaining macro models to myself. It was only when I
came to use them in seminar settings that I appreciated that other people, students and colleagues, could also use them to advantage. That is
why I began to teach macroeconomics in this way, and why I have
written this book: behold the models!
Geoffrey Wyatt
Edinburgh
2004
viii

