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Preface

This book grew out of a ‘Doctorat D’Etat’ thesis presented at the
University of Dijon—Institut Mathematique Economiques (IME).
It aims to show that quantity rationing theory provides the means
of improving macroeconometric modelling in the study of struc-
tural changes. The empirical results presented in the last chapter
(concerning Portuguese economy) and in the last Appendix (con-
cerning the French economy), although preliminary, suggested that
the effort is rewarding and should be continued.

My debts are many. An important part of the research work was
accomplished during my visit to the Institut National de la Statistique
et des Etudes Economiques (INSEE, Paris), where I have beneficted
from stimulating discussions (particularly with P. Villa) and infor-
matical support. I have also received comments and suggestions
from R. Quandt, J.-J. Laffont, P. Kooiman and P.-Y. Henin.

I am specially indebted to P. Balestra for encouraging and
valuable discussions, particularly in the field of econometric methods.

My thanks go also to an anonymous referee. His constructive
criticism and suggestions resulted in a number of improvements to
an earlier version of this book.

I cannot forget my friend A. Costa from BPA (Porto) who has
helped me in the preparation of this work.

Last but not least, I would like to thank my wife for her
encouragement and patience throughout these years.

Of course, I am the only one responsible for any remaining
errors.



Contents

Preface . . . . . . . . . . .. e e e e e e e

Introduction . . . . . . . . . . . . . . Lo e e

Chapter 1. MACROECONOMETRIC MODELS WITH QUANTITY

1.1.

1.2

1.3.
14.

RATIONING . . . . . . . . . . . .. ...
Non-Walrasian Economic Coneepts . . . . . . . . . . . . . . .
1.1.1. Institutional framework: the rationing scheme. . . . . . . .
1.1.2. Perceived and expected constraints . . . . . . . . .. ..
1.1.3. Effective demand and notional demand. The spili-over effects
1.1.4. Equilibrium with rationing and the formalisation in terms of

equilibriuvm. . . . . . . .. 0L 000
A Reference Macroeconomic Model . . . . . . . . . . . . . .
1.2.1. The general framework . . . . . . . . . . . . . . ...

1.2.1.1. The accounting framework. . . . . . . . . . . . .

1.2.1.2. The assumptions about rationing . . . ., . . . . . .
1.2.2, The microeconomic foundations. . . . . . . . . . . . ..

1.2.2.1. Households® behaviowr . . . . . . . . . . . . ..

® Derivation of the utility function Uy, . . . . . . . .

@ Consumption and labour supply functions . . . . . .

® Anexample . . . . . . . . . . .. ... L.

® A graphical illustration . . . . . . . . . . . . ..

1.2.2.2. Firms’ behaviowr . . . . . . . . . . . . . .. ..

1.23. The completemodel. . . . . . . . . . . . .. ... ..
1.2.3.1. The determination of production and employment . . .
1.2.3.2. The model’s answer to exogenous shocks and the
importance of the typology of regimes . . . . . . . .

A Theoretical Framework for the Study of Structural Changes. . . .
The Problems in Specifying a Macroeconometric Model with Quantity
Ratioming . . . . . . . . . . .. .. ... ... ...
1.4.1. The rationing scheme in the labour market . . . . . . . . .
1.42. The specification of spill-overeffects. . . . . . . . . . . .
1.4.3. The exiguity of the accounting framework . . . . . . . . .

1.5. A Survey of the Macroeconometric Models with Quantity Rationing .

VII

—
w0 O

17
17
18
19
23
24
25
28
30
32
33
38
38

41
47

51
52
56
59
60



Vil

Conclusion
Notes . .

Chapter 2:

THE SUGGESTED MODEL . . . . . . .

2.1. General Structure and Overview. . . . . .

2.1.1.
2.1.2.
2.1.3.
2.14.

The assumptions regarding the behav1our of agents Co. .
The determination of production and employment. . . . . .
The interpretation scheme and the regime typology . . .
The fundamental role of production function. . . . . .

2.2. The Specfication of the Production Function. . . . . . . . . |

2.2.1.
2.2.2.

2.2.3.

The choice of the specification . . . . . . . . . . .. ..
The specification adopted . . . . . . . . . . . . .. ..
2.2.2.1. Formalization and meaning of the variables.

2.2.2.2. Obsolescence: The scrapping condition. . . . . .

The functioning of the production function in the Keynes1an
regimecase. . . . . . . . . . . .

2.3. The Specification of the Complete Model . . . . . . . . . . . . .

2.3.1.

232
2.3.3.
2.34.

Block 1—Demand. . . . e e e e
Block 2—Production capacxty ............. ..
Block 3—Laboursupply. . . . . . . . . . . .. .. ..
Block 4—Effective production and employment . . .

2.4, Structural Change and External Disequilibria . . . . . . . . .

24.1.
2.4.2.
Conclusion

Notes . . .

Chapter 3.

Structural change . . . . . . . . . . .. e e e e
External disequilibria . . . . . . . . . . .

............................

ECONOMETRIC STUDY OF MODELS WITH UNKNOWN
POINTS OF STRUCTURAL CHANGE . . . . . . .

3.1. A Survey of the Estimation Technigues in the Case of Two-reglme
Regression Models . . . . . . . . . . . . ...

3.1.1.

3.1.2.

The general formulation of switching regression models (SRM)
and the adopted notation . . . . . . . . . .. e
The SRM typology . . . . . . . . . . . . . . ... ..
3.1.2.1. SRM with stochastic asstgnment e e e e e

® The log-likelihood function (L) . . . . . . . . . . .

® The direct maximisation of L not being advisable .

® leads to the utilisation of other approaches . . . . . .
3.1.2.2. SRM with deterministic assignment . ..

® The structural change tests in a particularly mterestmg

case . . . . . . . ... ... . ..

® The general case . . . . e e

3.1.2.3. SRM with mixed asszgnment .....

. Application to the estimation of quantity ratlomng models

QRM) . . . ..o ..
3.1.3.1. QRM with stochastic assignment . . . . . . . . . .

72
73

79
80
80
83
84
87
88
89
91
91
92

96

98

99
101
102
104
105
105
111
114
115

119
119

120
123
124
124
125
125
128

128
130
136

136



® A complex liklihood function. . . . . . . . . . . .
® which is not appropriate for optimisation methods . . .
3.1.3.2. QRM with deterministic assignment. . . . . e
® A non-differentiable likelihood function . . . . . . .
® ... leads, in general, to the utilisation of approximations
3.1.3.3. Some considerations about the choice of the stochastic
specification in a macroeconometric rationing model .
3.2. The Estimation Method Suggested. . . . . . . . . . . . . . ..
3.2.1. The complete model. . ... . . . . . . . .. .. e
3.2.2. The estimation difficulties . . . . . . . . . . . . . . ..
3.2.2.1. The problem of endogenous variables not statistically
observed . . . . . . .. . .. ... ..
3.2.2.2. The existence of the min operator. . . . . . . . . .
3.2.2.3. The non-derivability of the production function . . .
3.2.3. The estimation procedure . . . . . . . . . . .. e
3.2.4. The justification of the estimation method . . . . . . . . .
3.2.4.1. Consistent estimators . . . . . . . . . . . . ...
3.2.4.2. An estimation of Clay—Clay model without restrictive
assumptions . . . . . . . . . . . . . ... ...
® The current estimations of the Clay—Clay model
® Comparative analysis . . . . . . . . .
Conclusion . . . . . . . . . . . ...
Notes . . . . .. .. .. ..

Chapter 4. EMPIRICAL APPLICATION: A STUDY OF THE
ECONOMIC CONSEQUENCES OF THE PORTUGUESE
REVOLUTIONOF 1974 . . . . . . . . . . . ... ..

4.1. The Data and the Problem Formulation . . . . . . . . . . . . .

41.1. Thedata. . . . . . . . . . . . .. .. ... .. .
4.1.1.1. The scope of the study . . . . . . . . . . . . ..
4.1.1.2. The methodology used in the construction of the series

4.1.2. The definition of the problem. . . . . . . . . . . . ..
4.1.2.1. A very brief presentation of the Portuguese economy

before 1974 . . . . . . . . .. e e e e .
4.1.2.2. A combination of shocks. . . . . . . . . . . . ..

42. TheResults . . . . . . . . . . . . . . .. ... ...

4.2.1. Presentation of the results . . e e
4.2.1.1. The bottlenecks in economic acttv:ty ......
4.2.1.2. External disequilibria .

4.2.2. The robustness of the results .

Conclusion . . . . . . . . . . . . L.

Notes . . . . . . . . . . ..

1X

142
142
143
143

146
147
147
148

148
149
152
153
155
155

156
157
161
165
165

173
173
173
173
176
181

181
184
187
187
187
194
195
199
200

205

211



X

Appendix 2. Computation of Analytical Expressions for the First Partial

Derivativessof ¥ . . . . . . . . . . . ... .. L. 217
Appendix 3. Choice of the Minimum for PS as Optimisation Criterion . . 221
Appendix 4. Results . . . . . . . . . . . . ... .. C e ... .. 225
Appendix 5. Statistical Data and Their Sources . . . . . . . . . . . . 227
Appendix 6. Estimation of the Model using FrenchData . . . . . . . . 239

Bibliography . . . . . . . . . ... ... ... ... ..., .47



Introduction

Macroeconometric modelling has improved considerably since
Jan Tinbergen and Laurence Klein’s pionner work in the 1940s. A
clear sign of that development is the fact that all industrialised
countries have since then built their own macroeconometric
models, for the assessment of alternative economic policies.

It comes as no surprise, however, to find that macroeconometric
models have not always enjoyed unanimous support. Yet, consider-
able agreement on their virtues prevailed in the 1960s and early
1970s. Then “they were seen as a skillful combination of several
ingredients, namely macroeconomics and econometrics, statistics,
numerical calculus and computing, that provided a reasonably
accurate representation of the past, and gave plausible results to
simple problems. They inspired trust and proved reliable”.!

Alas, things soon changed with poor predictions and when
models failed to explain the recent oscillations in the level of
economic activity. Caution prevailed as economists and econo-
metricians reassessed macroeconometric modelling and two new
streams of though emerged.

Economists and econometricians in the first group are very much
against macroeconometric models. They argue that the low quality
of the results does not offset their great complexity. The argument
is supported with evidence from cases where highly sophisticated
models have been shown to be no better than simple ones.? They
believe that we should stick to the use of simple and small models,
thereby ensuring that discussions about macroeconomic policy are
carried out in clear terms, easily understood by all. This was strongly
criticised by Malinvaud,’ who called it the “temptation towards
short cuts”.*

Economists and econometricians in the second group are not
against macroeconometric modes; instead, they argue that the art

1
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of macroeconometric modelling is still very crude, so one should
not be surprised by the fact that they fail to fit the complex nature
of the economic relationships of the real world. This group argues
that a considerable research effort is still needed, before macro-
econometric models can be relied upon in the design of economic
policies.

The way advocated by this second group is the most promising.
The present work is intended to be part of that research effort
towards better macroeconometric models, free of the critical
shortcomings which led to their rejection by some, namely their
inability to account for structural changes in the economy as they
occur through time.’

The shortcoming lies in the traditional approach whereby struc-
tural changes can only be imposed exogeneously. That is, their
specification is such that any alteration in the behaviour of the
economy® can only be reflected in the model through an exogenous
modification of at least one of the three following elements: (i) the
functional form of the equations, (ii) the values of the parameters,
and (iii) the properties of stochastic disturbance terms.

This approach has two significant drawbacks.

The first is that it cannot explain structural changes because it
fails to make them endogenous to the model. Before the approach
can be used, it must be shown that the observed behaviour, for
some of the years under study, is significantly different from the
modelled behaviour. It only then becomes possible to ‘model’ these
differences through a modification of the model for the concerned
years (in general one uses dummy variables, which, as we know,
take on a unitary value for the ‘abnormal’ years and a zero value
for the remaining years of the period).

The second drawback is that the model may fit well in the sample
period, while being inappropriate for forecasting purposes. The
reason is straightforward: we can observe the past but not the
future. The introduction of dummy variables may improve the
model’s degree of fit over the observed years, but it does not help
to predict values in the future.

Summing up, the exogenous modification of the structure of a
model, in response to a structural change in the economy which the
model attempts to represent, is not good enough. The problem is
that there is no other alternative for dealing with structural changes
in the context of traditional macroeconometric models.’
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As we said above, the present work aims to solve this difficulty.
In particular, a new approach for model specification is put for-
ward, which provides macroeconometric models with the facility to
interpret endogenously any structural changes that may occur in
the economy, however strong they may be and regardless of their
nature. We will refer to these models as ‘models for the study of
structural changes’.

An obvious idea lies at the root of our approach. A macro-
economic model is able to explain the behaviour of an economy if
its specification can be such as to describe the working of the
economy for every kind of state or regime in which the economy
may find itself. It would then be up to the estimation of the model
to identify which regimes the economy had followed thoughout the
observed years, as well as the change from one regime to another.®
This means that the specification of a model for the study of
structural changes must follow a different path from that used by
traditional macroeconometric models. The latter are single regime
models, i.e. they represent a single state of the economy. The former
are multi-regime models, i.e. the states on which the economy finds
itself are endogenous to the model; the estimation of the model will
then identify which regime best suits each one of the states of the
economy.

Our research on macroeconometric models for the study of
structural changes is organised in four stages.

First, we examine the underlying theoretical framework. It
should provide a clear typology for the regimes, i.e. it should be able
to identify the states of the economy as well as what is involved in
a change in regime.

Second, with the help of the theoretical framework, we look into
the important question of how to specify such models.

Third, we develop the econometric techniques to be used in the
estimation of the parameters of the model under study. These
techniques should not be too complex, so that they can be easily
applied to large models.

Finally, the usefulness of the approach is illustrated with a case
study. We choose an economy which has recently been subjected to
important structural changes, so that the ability of the model to
deal with significant exogenous impacts may be tested.

The book has four chapters, one for each of the stages of the
research just described. Let us make a brief preview of each chapter.



Chapter 1 looks into recent developments in non-Walrasian
macroeconomics, also known as ‘macroeconomices with (quantity)
rationing’ or macroeconomics when markets do not clear. These
developments assume prices do not adjust fast enough to ensure
that supply and demand are balanced in every market.” We will
argue that non-Walrasian macroeconomics can provide a sound
theoretical framework for the specification of macroeconometric
models for the study of structural changes. Still, there are some
major difficulties to be solved beforehand. A critical survey of
macroeconometric models with quantity rationing is undertaken,
and their usual specification will be found to require some adjust-
ments before it can be used in the study of structural changes. The
adopted formalisations are either too close or too far from
theoretical models.

Chapter 2 develops an eclectic approach to the specification of a
macroeconometric model for the study of structural changes. Inas-
much as theoretical developments are outside the fundamental
scope of our research, and that the theoretical models, as usually
formulated, do not meet the empirical requirements, only those
elements which prove to be useful in our research or to have some
empirical value will be taken into account. Obviously, we will not
loose sight of the theory, for the proposed model should reflect, as
much as possible, its main contributions.

The fundamental idea in the model is that shortages in demand,
production capacity and labour supply are the three bottlenecks in
the activities of any firm, and therefore, in the levels of production
and employment in the economy. This is reflected in the specifi-
cation of the model, which includes four interdependent blocks.
Three of the blocks define the levels of production and employment
‘when firms are assumed to be restricted systematically by one of the
three bottlenecks. This means that each block, in isolation, sets
‘potential’ values and not effective values for the levels of pro-
duction and employment. Effective values are then set by the fourth
block, in conjunction with the first three blocks. Production
function plays a critical role in the specification of this model. We
will, therefore, examine this question in detail, including the reasons
which led us to select a capital vintage production function (a
Clay—Clay production technology). The chapter closes with a dis-
cussion about the ability of the model to deal with structural
changes.



Chapter 3 deals with the econometric techniques to be used in the
estimation of models embodying structural changes—or multi-
regime models. It begins with a survey of the techniques used in the
estimation of two-regime linear models. Next, it discusses the esti-
mation method to be used with the proposed model which
comprises three non-linear regimes. After solving some of the dif-
ficulties related with these extension and the peculiarities of the
adopted specification, we propose a non-linear two-stage least-
squares method. This method is then justified with special attention
being given to the estimation of the Clay—Clay production function.

Chapter 4 illustrates the usefulness of the proposed model for the
study of structural changes by using a case study of the Portuguese
economy for the years 1955 to 1979. Our attention will be focused
on the ability of the model to explain the economic effects of
exogenous changes which occurred in 1974 and 1975, following the
revolution that broke out on the 25th of April, 1974.

Notes

. Artus and Nasse (1979, p. 96).

. See, for example, Cooper (1972).

. Malinvaud (1981)

. We may link this line of thought with the more recent studies involving time
series analysis, namely the so-called Box—Jenkins methods. For a detailed
bibliography, including comparisons with the econometric approach, see
Monfort (1978).

5. The critical role played by this shortcoming is stressed in the following
quotation from Ullmo (1980, p. 5): “However great the advance to applied
macroeconomics brought about by econometrics in the 1970’s, shouldn’t
macroeconometric models be seen as no more than an oversimple represen-
tation of the real world, unable to take changes in structure and in behaviour
into account?”

6. This is the definition of structural change to be adopted for the moment. We
will come back to it later. i

7. Traditional macroeconometric models will only be appropriate when the two
following conditions are met: (i) the economy remains in the same regime
through time, i.e. using Hendry (1983) terminology, observed data are
generated by unique process having constant parameterisation, (ii) the
equations are good representations of this generating process, i.e. the model
is the ‘true’ model. Clearly nobody argues that these two conditions are met.

8. This is the definition of structural change to be adopted henceforth. Several

definitions for this term appear in economic literature. Even in 1950 Machlup
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(1950) (quoted in Varga (1980, p. 57)) examined the semantics of the term
structural change and discovered over twenty different usages for it in econ-
omics. Note that, according to the adopted definition, the model does not have
to be a discrete switching model. As we shall see this kind of structural change
can also be represented, though in a less attractive way, using a smooth
approach.

. Non-Walrasian macroeconomics is often called disequilibrium macro-
economics in reference to this underlying hypothesis. However, this desig-
nation should be avoided, because, as we shall see, can be quite misleading,



1. Macroeconometric models with quantity
rationing

In recent years there have been important developments in macro-
economics based on the principle that markets do not necessarily
clear because prices adjust too sluggishly or in the wrong direction.'

The fundamental assumption of this approach is that quantities
adjust faster than prices. It might happen that agents sometimes are
unable to exchange on one market all their goods at the prevailing
price. If so, the transactions on the other markets will also be
affected. For example, if firms cannot sell all their production, they
will reduced their demand for labour.

One implication of this type of theory (particularly important to
our study) is the possibility of formalising a type of structural
change, i.e. economies passing through distinct regimes, each of
them being ruled by different but stable behaviour relationships.

According to the above theory, there are mis-specifications and
even incoherences in usual macroeconometric models. They con-
tain mis-specifications because they represent economies which are
constantly in a Keynesian regime, i.e. in a situation characterised by
an excess supply of goods and labour (see the typology in Malinvaud
(1977)).

The models also have incoherences because they are based on the
principle that prices adjust quickly enough in order to clear each
market. But if one assumes these microeconomic foundations, one
will obtain different behavioural equations.

Some attempts have been made to amend this. For instance,
pressure indicators (like the rate of unemployment and the degree
of under-utilisation of production capacities) and even supply con-
straints (by defining the productive capacity) have been included.?
According to Muellbauer (1978), these changes, made with the
preoccupation of ‘realism’ and in accordance with an empirical but
mostly unsystematic methodology, did not overcome the problems
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