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Preface

The work described in this volume is a continuation of my effort to try to
improve the specification of macroeconomic models. The model presented
in this volume is an empirical version of the theoretical model developed in
Volume 1. Three important features of the theoretical model that distinguish
it from earlier models are that it is based on solid microeconomic founda-
tions, it accounts explicitly for disequilibrium effects, and it accounts for all
flows of funds in the system. These three features have been carried over to
the empirical model.

The methodology of this study is unusual enough to require
some explanation, There is, first of all, no unique way to specify an empirical
version of the theoretical model; the model is simply too abstract for this
to be possible. Thus, although I have been guided closely by the theoretical
model in my empirical specification, it will be clear in what follows that my
particular specification is not the only one that could be said to be consistent
with the theoretical model.

If there is no unique empirical version of the theoretical model,
the question immediately arises as to how the theoretical model is to be
judged. My answer to this question occurs on page 16 of Volume 1:

The author looks on a theoretical model of the sort developed in this
study as not so much true or false as useful or not useful. The model
is useful if it aids in the specification of empirical relationships that
one would not already have thought of from a simpler model and
that are in turn confirmed by the data. It is not useful if it either does

xvii
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not aid in the specification of empirical relationships that one would
not have thought of from a simpler model or aids in the specification
of empirical relationships that are in turn refuted by the data.

T argue in Chapter Eight that the present empirical model is
confirmed by the data in the sense of its being more accurate than other
models. It is also the case that I do not think that 1 would have been led to
the present empirical specifications had I not had the theoretical model as
a guide. Consequently, my conclusion is that as of this writing the theoretical
model is useful. Whether this conclusion holds up as new meodels are devel-
oped, new tests performed, and new data collected is, of course, unknown.
One can never rule out the possibility that a more accurate empirical model
will be developed that is based on a different theoretical model.

One of the key assumptions of the theoretical model is that eco-
nomic agents engage in maximizing behavior. In particular, each of the main
behavioral units in the model makes its decisions on the basis of the solution
to an optimal control problem. This is what is meant by the statement that
the model is based on solid microeconomic foundations. It is true, of course,
that economic agents do not actually solve optimal control problems explic-
itly in making their decisions. The assumption that they do so is used here
as it is used in most of microeconomics: as a possibly useful approximation.
As just mentioned, my way of testing whether assumptions such as this are
useful for macroeconomic mode! building is to specify a theoretical model
based on them, use the theoretical model as a guide to the specification of
an empirical model, and then test the empirical model in standard ways.
The results that I have obtained so far suggest that the maximizing assumption
is useful for the specification of macroeconomic models. Additional tests are
needed, however, before one can place too much confidence on this
conclusion,

Another basic feature of the theoretical model is that expecta-
tions play an important role in influencing people’s decisions (i.e., in influ-
encing the solutions to the optimal control problems), For the simulation
work in Volume I, most of these expectations were assumed to be formed
in simple ways on the basis of past data. This is also true for the work in
this volume, in the sense that lagged endogenous and lagged exogenous
variables are used as explapatory variables in the stochastic equations to
try to capture expectational effects.

It would have been possible for the simulation work in Volume |
to use more sophisticated mechanisms of expectation formation. It could
have been assumed, for example, that each behavioral unit estimates its own
relevant econometric model each period, and uses this model to forecast the
future values of the variables that it needs to know in order to solve its
control problem. Assumptions similar to this were in fact made for some of
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the expectations formed by the banks, the firms, and the bond dealer. (See
in particular the discussion on pages 205, 208, and 209 in Volume I.) Banks,
firms, and the bond dealer were assumed to estimate from past data some of
the key parameters that influence their expectations. Although I have not
carried out such experiments, [ doubt that the properties of the theoretical
model would be changed very much if mere of these types of assumptions
were made. What is a crucial characteristic of the model, however, is the
assumption that behavioral units do not have perfect foresight. This is one
of the four characteristics listed on page 3 of Volume 1 that the model was
deliberately designed to have. ,

Even if more sophisticated mechanisms of expectation formation
had been postulated in Volume I, expectations would still have been based
on past data. Consequently, I would probably still have been led to use
lagged values in the empirical model to try to capture expectational effects.
Itis true, however, that if expectations of behavioral units are fairly accurate,
one might expect actuzl future values to be better proxies for these expecta-
tions than are current and lagged values. I did in fact do some experimenta-
tion in the initial development of the empirical model to see if future values
of some of the key explanatory variables (e.g., prices, wage rates, and interest
rates) explained the current values of the decision variables better than did
the current and lagged values of the explanatory variables. This empirical
work did not support the use of future values, however, and in the end no
future values were used as explanatory variables in any of the equations of
the empirical model. The treatment of expectations in the empirical model
is discussed in section 1.2 of Chapter One of this volume.

In a model building effort of this sort there are a number of
detailed decisions that have to be made about how certain variables are to
be treated and about what kinds of data are to be used. Realizing that not
everyone Is as interested in these details as I am, T have tried to write this
volume so that the discussion of these details can be easily skipped or skimmed.
In particular, 1 have relegated most of this discussion to section 1.3 of Chapter
One and to Chapter Two. Most of the discussion of econometric issues is
contained in Chapter Three, and this material can also be easily skipped or
skimmed by readers who are not particularly interested in such things.

The first section of Chapter One, section 1.1, contains a summary
of the central features and properties of the empirical model and of the
major conclusions reached in this study. For those who are primarily inter-
ested in getting a general ideal of the properties of the model and of how it
differs from other models, reading this section should be enough. Section 1.2
contains a discussion of some of the basic principles that guided the empirical
specification, and section 1.3 contains a discussion of the linking of the
national income accounts with the flow-of-funds accounts by sector. Although
the details in section 1.3 can be skipped without much loss of continuity, it
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should be stressed that the linking of the two accounts is an important part
of the present empirical work and has an important effect on the properties
of the model.

The complete model is presented in Chapter Two, except for the
discussion of the individual stochastic equations. The stochastic equations
are explained in Chapters Four, Five, Six, and Seven. These latter four
chapters are important in understanding the model, and by considering most
of the data and econometric issues in Chapters Two and Three, T have tried
to keep Chapters Four through Seven relatively free from discussion other
than that directly related to the specification of the stochastic equations,
The complete model is presented in tabular form in Tables 2-1, 2-2, and 2-3
in Chapter Two, and these tables are used for reference purposes throughout -
the rest of the text.

The predictive accuracy of the model is examined in Chapter
Eight, and the properties of the model are examined in detail in Chapters
Nine and Ten. The properties of the model are examined in Chapter Ten via
the computation of optimal controls. Chapter Eleven contains some brief
concluding remarks.

This volume can be read without a detailed knowledge of Volume
I. One should, however, have some understanding of the theoretical model
before reading this volume. At 2 minimum, Chapters One and Eight (Intro-
duction and Conclusion) in Volume I should be read to get a general idea
of the theoretical model.

I would like to stress that the empirical model presented here is
not in any direct sense an expanded or revised version of my earlier forecasting
model [14]. My interest in developing the forecasting model was to see if an
econometric model could be developed that produced reasonably accurate
forecasts when used in as mechanical a way as possible. My interest in
Volume I, on the other hand, was theoretical and was to develop a general,
dynamic macroeconomic model that was based on solid microeconomic
foundations and that was not based on the restrictive assumptions of perfect
information and the existence of titonnement processes that clear markets
every period. My interest in this volume, although empirical, is more of an
extension of my interest in Volume I than of my interest in the forecasting
model, {The forecasting model does, however, provide a good basis of
comparison for other models in terms of prediction accuracy, and it has been
used for this purpose in Chapter Eight.) -

Although my earlier work with the forecasting model has not
had a direct effect on the specification of the present modei, some of my work
with monthly three-digit indusiry data has. This work is described in refer-
ences [23], [21], and [15]. The results in these three studies have had an
influence on my specification of both the theoretical and empirical models.
Some of the links between my work with the monthly three-digit industry
data and my work here are discussed in Chapter Five,
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I am indebted to a number of people who have commented on
my model building effort during the past few years. I would particularly like
to thank Gregory Chow, Robert Hall, Donald Hester, Sharon Oster, and
James Tobin for comments that led to important additions to this volume.
I reluctantly assume responsibility for any errors. Most of this study was
financed by grants from the National Science Foundation and the Ford
Foundation to the Cowles Foundation for Research in Economics at Yale
University.

Ray C. Fair
October 1975
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