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‘. INTRODUCTION

A salient feature of nearly all economic decision-
making is that it is inherently forward looking : most
economic decisioﬁs and actions are based on anticipations
of the future which is only imperfectly known. Furthermore,
the actual values of economic variables and their evolution
over time are sensitive to exﬁectations of economic agents
and the changes therein. Hence, economic theorists
investigated the alternative processes of expectations
formation and tried to assess and analyse what the
expectations are at a given moment of time, how they would

change and thence cause changes in the economic processes.

The Rational Expectations Hypothesis 1is one of the
most recent developments in expectations = theory.
Building up from the principle of rational behaviour, it
postulates that expectations of rational economic agents
are based on an information set including a clear outline
of the structure of the economic system, the ways in which
the variables are inter-related, the policies proposed and
adopted by the qovernment. and so on. The hyﬁothesis has
been applied in several areas of economic theory = in
analysing the production and inventory decisions of'
firms ip response to price and sales expectations, in
agricultural markéts. forward markets, stock - market

speculation, in analysing. exchange rate expectations and
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ard balance of payments problems, and has been applied totwe

Nutural Rate Hypothesis to examine its macroeconomic

implications.

<

One of the most dramatic implications of the Rational
Expectations Hypothesis is that all systematic
macroeconomic pélicy rules are futile, that they can have
no impact on the real variables in the economy such as
employment, output, real wages, real intérest rates, etce
Because of the importance of these policy conclusions we
have focussed on the macroeconomic implications of the
hypothesis., Also, the literature on the other applications
of the Raﬁ;onal Expectations Hypothesis is fairly vast and

extensive, making a comprehensive study a difficult task.

Accordingly, Ch. I of the dissertation discusses
the role of expectations in economics mnd the alternative
approaches to expectations ~ formation which preceded the
Rational Expectations Hypothesis. Ch. II ﬁresents and
discusses the Rational Expectations Hypothesis and Ch.III,
its macroeconomic implications. - Ch. IV gives a broad
outline of the major empirical tests of the Rational
Expectations Hypothesis and its macroeconomic implications.
The conclusions drawn from the study are discussed in

crl. v.
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EXPECTATIONS AND ECONOMIC THEORY

THE ROLE OF EXPECTATIONS IN ECONOMICS

Economic behaviour is invariably in response to an
anticipated, yet uncertain future., As Frank Knight remarked,
"We live only by knowing something about the future; while
the problems of life, or of conduct at least, arise from the

1 while much of eConomic

fact that we know so little",
theorising abstracts from uncertainity, or imposes on
economic agents the ability to formseethe future accurately,
the fact remains that nearly all e;onomic decisions are made
in the context of uncertainity. Knowledge of the future is
often less than perfect and the practical problem of
decision méking relates to the partial degree of knowledge

or ignorance of the future,

Thus, intertemporal. decision making is presumably
based on certain expectations, formulated either explicitly.
or implicitly, of what the future may bring. Aagain in
Knight's words, we live only by our ability to."see things
éoming".2 Consumers, for example, are guided not merely .
by their current incomes and the current prices of
commodities, but also by the expected future incomes and

prices which may influence their decisions to prepone or

1. Frank H.Knight,"Risk, Uncertainty and Profit®,
Ch. vII, 1921. :

2 L J ibid.
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defer purchases (especially in the case of durables).
Producers when plénning outputs, attempt to forecast the
market prices that will prevail when thé goods are ready
for sale. Investments in plant and machinery depend on
expected future returns which, in turn, depend on the
strength of the future demand for the particular products,
the availability and costs of factorvinputs, the future
state of technology>(which could affectfthe obsolescence

of the plant in whicﬁ investment is éontemplated); and so
on, Stock-market speculators! profits depend lafgely on
their ability to fog?ee future movements in share'prices in
advancé of Ehe rest of the market. Creditors, presumably,
seek to alter nominal interest-rates to account for their
inflationary anticipations. Policy makers are faced with
the.task of selecting a particular policy=-rule from a wide
array of possible actiqns, the outcomes 6f which will
materialise only in the future. The selection of a
policy=-rule is based on the goals which the authorities set
themselves to achieve, and on an understanding of the way
in which the economy functions., The latter, obviously,
should include an understanding of the way in which economic

agents formulate expectations,

Furtheremore, the concept of an "equilibrium over

. 3 -
time"” necessitates the realisation of all expectations i

3. J.R.Hicks, Vvalue and Capital, 2nd ed.,1946, Page 132,




s 3

all ex ante values of relevant economic variables must be
realised ex post. This requirement of equilibrium is met
in a stationary economy where the same set of values of
economic variables gets repeated at all dates, Or, when
economic conditions have remained fairly stable over a
period of time, the forces of change either absent or
balancing each other out, agents' forecasts of economic
variables would be equivalent to their equilibrium values
observed earlier and which would continue to be réalised in

the future.

However, no economic system ever does exhibit perfect
equilibrium ovyer time, one of the important causes of
disequilibrium being the divergence of anticipations from
realised values. In fact, "the degree of disequilibrium
marks the extent to which anticipations are cheated and plans
go astray."4 Specifically, in periods of rapid change and
movement,acute disequilibrium 1s likely to occur. Furthermore,
any major discrepancy between expe cted and realised values
would be indicative of malinvestment and consequent ﬁaste H
resources have been used in a way in which they would not-
have been used had the future been foreseen more accurately;
wants which could have been satisfied had they been foreseen
will remain unsatisfied or satisfied imperfectly.

4. ibid.



Hence, a world in which expectations are liable to be
falsified cannot be adequately portrayed through static
equilibrium models, Rather, the mechanism of change and the
adjustment to disappointed expectations can, according to
Joan Robinson, be effectively put forth only in historical
models 3 " A model applicable to actuél history has to be
capable of getting out of equilibrium; indeed, it must
normally not be in it. To construct such a model we specify
the technical conditions obtaining in the economy, and the
behaviour reactions of its inhabitants, and then, so to say,
dump it down in a particular situation at a particular date
in historic fime and work out what will happen next, The
initial position contains, as well aé physical data, the
state of expectations.of the characters concerned (whether
based on past experience or traditional belief), The system
may be going to work itself out so as to fulfil 6r so as to

disappoint them.“5

Thus, if dynamic economic processes are to be fathomed,
an explanation of expectations-formation becomes vital. The
future values of economic variables and the economyis
performance over time are ektremely sensitive to the |

expectations of economic agents, the manner in which they are

i
5. Joan Robinson, Essays in the Theory of Economic Growth,

1962, pp. 25-26.



formed and the changes therein, In times of stability one
could perhaps neglect expectations. But in conditions of
change, neglecting the role of expectations ih shaping
dynamic economic processes would detract from the relevance

of economic theory to the real world,

Thus, the task of finding out what the expectations are
at a given moment and how they have been formulated is to
improve the diagnosis of the prevailing situation., and good
diagnosis helps the economist in making better predictions

of the future.

EARLIER VIEWS ON EXPE CTATIONS

The neo-classical economists, notably Marshall, Edgeworth
and Pigou, dealt with systems in which though change and
uncertainty were not completely ruled out, expectations were
assumed to‘be given in a definite and calculable form : “"the
calculus of probability, though mention of it was kept in the
background, was supposed to be capable of reducing uncertainty
to the same calculable status as that of certainty itself,»®
That is, economic agents were assumed to be capable of
visualising all the poxsible mutually exclusive outcomes of

any course of action and assigning to each of them a proper

fraction measuring its probability of occurrence;

6e J.M.Keynes, "The General Theory of Employment",QJE, 1937.
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However, later economists, Keynes (1937) and Shackle
(1949) in particular, questioned the validity of this approach;
only in a limited mumber of cases of actual decision-making
could the principles of probability be applied. For, as
Shackle (1949) notes, probability estimates could be gathered
only if sufficiently numerous trials of the proposed
experiment had previously been conducted (the probability of
an outcome being determined by the frequency of its occurrence
in these trials), and these estimates could serve as a valid
basis for forming expectations only if an equally large number
of future trials of the experiment were being proposed, all
trials conducted under an unchanging set of conditions or a
stable system. In some instances the first préﬁﬁisite,
numerous past trials, could be met with, though only partially,
as, for example, in the case of minor variations ih the
quantity of output, input use etc. (which may not, however, be
made in the same set of conditions or uniform circumstances),
of which the producer may have sufficlent past experience.

But there are certain decisions of which the individual
decision-maker has no past experience of his own to go by, no
sufficient number of previous trials of the experiment to
estimate the probability of success in the future, as, for
example, when a major lnnovation is being proposed by a firm,

and the innovation is the first of its kind in the firm's
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history. Of course, in some cases individual decision-makers
could refer to the experiences of other economic agents and
accordingly formulate a probability distribution of ocutcomes,

and the problem could be overcome,

The more serious objection to the ortho@ox probability
approach arose from the non-fulfil}iment of the second
condition - numerous future trials, Often, as Shackle (1949)
argues, economic decisions are, by their very nature unique
(as, frequently, in the choice of a career), or contingently
crucial, when the possibility of conducting future tr;als is
dependent on the outcome of the first (as iﬁ the case of a
large-scale investment by an individual wealth-owner, the
failure of which could doom chanceé of future investments of
a similar size). And while an expectation derived from a
probability distribution could yield an accurate estimate of
the average result of an aggregate of several future trialé,
it is quite irrelevant for predicting the outcome of a single
trial; the probability of a single, isolated event is
meaningless, As Keynes (1937) remarked, forecasting the
price of copper twenty years hence, the prospéct of a war,etc.,
are matters for which there is " no scientific basis on

which to form calculable probability whatever, " !

7. ibid
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Consequently, the orthodox views came to be increasingly
replaced by the psychological theories of expectations-
formation which recognised that uncertainty regarding the
future cannot always be reflected through probability-
distributions, and that expectations are essentially subjective
in nature. In George Katona's words s "Expectations are
assumed to originate in emotional and impulsive factors which

are believed to be neither understandable nor predictable."8

Frank H., Knight (1921), one of the foremost writers in
this field, described decision-mékers' expectations of the
future as an image of the future state of affairs, an image
formed more By flashes of intuition than by rigorous logical
deduction. "We perceive the world before we reéct to it and
we react not to what we perceive but always to what we inf.er.“9
Hence, the act of forming an expectation involves the |
perception of the present situation (as well as the past)

and, from it, a two-fold inference - first, inferring what the

8. George Katona, "Business Expectations in the Eramework
of pPsychological Economics (Towards a Theory of
Expectations)" in Mary Bowman (ed)., Expectations,
Uncertainty and Business Behaviour, 1958,

9. Frank H. Knight,'Risk, Uncertainty and Profit",1921,Ch.VII
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future situation would be without the particular ipdividual's
interferénce, and éecond, what changes would be wrought in it
by his oﬁn actions. Neither process is infalliﬁle, neither
accurate nor complete. We do not perceive the present as{it
is and in its totality, not is our inference regarding fhe
future very dependable, and nor, too, can we fully comprehend
the consequences of our own actions. Thus, while all
economic behaviour is forward looking or stimulated by images
of the future, an unavoidable element of such image-formation

is its liability to err,

In reai l1ife the actual process of inferrence is quite
different frbm that used by logicians « there is né rigorous
or exact determination of the future prospects. Ordinarily,
decisions are based on crude or rough estimates of future
outcomes; for while granting that the future situation dependé
on the behaviour of a large number of objects and factors,
no real effort is made to account for these factors and

estimate their separate influences in shapiﬁg the future,

Rather, the mental process of estimating the future is
very obscure, with very little technique behind it.In Knight's

words s "Prophecy seems to be a good deal .like memory itself",

10, ibid.
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flashing across our minds often when we are thinking of
something else. And hence, there is little resemblance to
the formal processes of logic which a scientist uses in an
investigation. This does not, of course, deny the relevance
of probability distributions in those instances where
probabilities can be cqmputed; In fact, as Knight reminds
us, insurance companies would take pains to estimate the

" probabilities of accidents etc, which are\insured against.
But this i8S only the measurable portion of uncertainty which
Knight calls risk, while the uncertainty which individuals

may often face in decision-making is not thus measurable,

Another” aspect of such image formation is the recognition
of the liability to err - individuals aware of their imperfect
faculties of judgement attempt to estimate the accuracy of
the original estimate. Or, individual actions are based
not only on the images formed, but also account for the
reliability of such images, or the subjective'feeling'of

confidence in the prediction.

Keynes (1937), too, rejected the orthodox probability
approach to expectations on the ground that individuals, in
actual decision-making, ra;ely possessed sufficient knowledge
with which to estimate probabilities of future events ; the
fact that "“our knowledge of the future is fquguating, vague

and uncertain",ll renders the methods of probability-

RS
11l. J.M.Keynes,"The General Theory of Employment",QJE, 1937.
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distributions and mathematical expectations inappropriate for

tackling the task of understanding expectations.

While recognising that entegpreneurs, for example, do
not hold single, definite expectations of what sale~proceeds
would be, but several hypothetical expectations, Keynes (1936)
for the sake of anglysis, defines an ¥ expectation as that
which, if held with certainty, would result in thé same behavi-
our as does "the bundle of vague and more various possibili--
ties“]_'2 of which the state of expectations is comprised.
Further, Keynes differentiates between short-term and long-
term expectations, the former felating to thé immediate futﬁre
as, for example, in the case of producers' anticipations of
market prices of the finished output of goods that are curr-
ently being manufactured., Such Short-term expectations are
revised continﬁously in the light of the realised results of
the individuals® decisiohs suéh that * expected and realised

results run into and overlap one another in their influence.“13

Long~-term expectations, on the other hand, refer to the
state of psychological expectations of distant events or of
matters extending over an appreciable length of time - for'
example, an invéstor's forecast of the returns to be earned
from an investment in plant and equipment, the outﬁut from
which will continue to f£low over a number of years., It would

f

be fodlish, according to Keynes, to base such expectations on

12. J.M. Keynes, “General Theory of Employment, Interest and
Money, ", 36

13, ibiad..



- 12 -

matters that are uncertain. As our knowledge of the future

is highly precarious, it would be more reasonable to be guided
by the facts of":;revialing situation which, though not

always directly relevant to the event to be forécasted, are
known beforehand and with certainty. The latter outweighs

the greater relevance of other facts regarding the future of
which, however, our knowledge is only vague and scanty, Hence,
"the facts of the existing situation enter, in a sense dis-
proportionately, into the formation of our long term
expectations.“14 The working method in expectation formation
is then, according to Keyﬁes, a projection of the existing
situation into the future, modifications being Qentured only
when we have definite reasons for anticipating changes. Thus,
the prdsent is accepted as a more or less serviceable guide

to the future.

More importantly the state of long-term expectations
consists not only of the most likely or most probable forecast,
but also of the confidence with which we make it, which is
a¥in to Knight's remarks on the reliability of the estimates of

future prospects.

Furthermore, doubting the reliability of his own Jjudgement ,
each individual will endeavour to fall back on the judgements
of the rest of the market or to confiorm with the majority

opinion, Similarl&, as the profits of speculators would depend

14, ibid.



- 13 =

on their ability to gauge future price movements at least a

~ little in advance of the rest of the market, their attempt
would bé to ascértain the majority opinion and the majority
behaviour on which future prices would depend. vAnd an estimate
of the average opinion oxr of the average expectatién of the
mass of individuals, each trying to copy the others, yields,

in Keynes' terminology, a coventional judgement,

The crux of the matter then is fhat ekpectations in Keynes'
views, aré not formed independently or in isolation, but are the
result of the mass psychology of a large number of individuals
and conséquently, are liable to fluctuate suddenly and violently
in response to sudden shifts in the opinions of individual
market participants. In abnormalbtimes, thereford, markets
could be subject-to *waves of optimistic and pessimistic
sentiment",15 and the marginal efficienty of capital and the
liquidity perference schedules being sensitive to the state of
expectations, would also be subject to such shifts which in
turn would lead fo fluctuations in the level of eéonomic acti-
vity. As Gottfried Haberler (1980, a) remarks, ii is the cumu-

lative errors of optimism and pessimism which are partly

responsible for the business cycles in Keynes' $cheme,

Much of thislinherent instability gets'heightened when

as Keynes argues, individual actions are gudided more by a

15. ibid
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16
spontaneous urge to action or by “animal spitits" ", rather than

by a careful calculation of the wweighted average of the quan-

titative benefits multiplied by quantitative probabilities"17.

Thus, it would appear that expectations Being psychologi-
cally determined, one could not treat them endogenously in a
dynamic economic model (Begg 1982, a). 1In fact, much of Keynes?®
analysis treats expectétionslas given exogenousiy, the main
thrust of his argument being to highlight the fluctuations in
economic activity and employment corresponding to different

states of expectations,

G.L.S. Shackle (1949) advanced a rather nowel treatment of.
expectations formation by individual decision makers. The
problem of choosing a particular course of action from amongst
an array of such alternative courses is complicated by the
fact that the outcome of any given venture or enterprise is
uncertaine Individuals, in Shackle's scheme, tackle this problem
by first listing the various hypothetical outcomes of each such
‘course of action, While the exact basis on whiéh such a list4
isAformulated is not clearly spelt out, Shackle believes that
each-individual exercises his imagination in visualising the
hypothetical outcomes, while the effective set of outéomes which
he refers to are those that he deems actually possible:“Imagi-

nation constrained to congruity with what seems in some degree

16. ibid,
17. ibid,
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possible we shall call expectation"le.

Furfhermore, each individual can judge the varying degrees
of possibility of the alternative outcomes and thence, acéord
to each outcome a degree of belief in its actual occurrencé. The
precise ground on which such degrees of bélief are assigned to
outcomes is not discernible even to the individual concerned.
"His whole personal history and every detail of his experience
and education and even of his heredity may be relevant to the

19

understanding of such a judgement" ~, Hence, expectationsare

predominantly subjective in nature,

.In Shackle's formulation these degrees of belief are
converted into degrees of potential surprise: the concrete
mental experience corresponding to the degree of belief in a
particular hypothesis of the outcome of a venture is the degree
of surprise which would be experienced should the hypothesis be
proved false, Specifically, there exists a range of pbssible
intensities of potential surprise extending from zero surprise.
applicable to those hypothetical outcomes believed most likely
to occur, to that intensity accorded to those hypotheses believed
impossible or whose non-occurrence is held practically certain,
Thus, the likehood of various hypotheses regarding the outcome
of a courée of action can be described through a potential
surprise function, y = £ (x), where y denotes the intensity of

potential surprise associated with outcome x (x representing

18, ¥. G.L.S. Shackle, "Decision, 8rder and fime in Human
Affairs", 2nd edn., 1969, Ch.I1I

19. ibid.




the possible gain or loss from the particular course of action) .
That sub-set of hypotheses believed most likely to occur
constitutes the inner-range or inner-set, with y equalling

zero (nil potential surprise),

Shackle also discusses the change in expectations through
time and through the acquisition of additional information
regarding the possible outéomes. There could be an addition
to the initial set 6f possible outcomes as the iddi%idual gains
further insight into the coﬁsequences of the actién that is
cogntemplated; there could be a rearrangement of hjpotheses
along the potential surprise function, as the degrees of belief
in the occurrence of the different outcomes streng?hen or weaken;
and there could be a clarification of expectations, when the
inner-range becomes more sharply differentiated ffom the other
hypothetical outcomes which are now deemed to be even more

unlikely.

However, as Ggorgescu - Roegen (1958) pointed out, as the
intensity of potential surprise varies inversely with the
degree of belief in a hypothesis, one could as well take l-p
as an ordinal measure éf surpri&e; p being the subjective ‘
probability of the outcome, and Fhereby rank the probabilities
of the alternative outcomes of a course of action. However, the
degrees of poteﬁfial surpriée in Bhackle's scheme are not |

additive, and one could not, despite the  apparent res%@lance
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to the subjective probability approack, speak of expectations

as the weighted average of the probable outcomes.

J.R.Hicks (1979) accepts subjectivevprobabilities as
being relevant in economic decision-making. Using Jeffeeys"*
definition, Hicks explains the notion of subjective probabi-
lity as " a valid primitive idea express}ng the degree of
confidence that we may reasonably have in a proposition,
even though we may not be able to give either a deductive
proof or a disproof of it... It depends both on the propdsition
considered and on the data in relation to which it is
considered."20 Anticipations in economics are thus based on
some evidence or data, though the exact relation between
the evidence and the expectation formed from it is

inherently subjective.

While analysing the movement of prices over time, Hicks
(1939) assumes that every individual has a definite expecta-
tion of the price that is relevant to his decision-making,
cautioning us, hoﬁever, tﬁat this assumption errs in two
ways., Firstly, individuals® expectations are not expecations
of particular prices," but éxpectatibns of market conditions,
demand schedules for éxample", 21 This would ke true of the
monopolist, for instance, who tries to forecast the demapd-

elasticity of his product, Secondly, people rerely have

20, Harold Jéffreys, "Theory of Probability" 1939 quoted by
Hicks in " Causality in Economics", 1979, pp 107-108

212J.R,Hicks, "Value and Capital", 2nd edn. 1946, page 125
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precise expectations of the relevant prices. " They do not

expect that the price at which they will be able to sell

a particular output in a particular future week will be HJust
so-and-so much; there will be a certain figure, or range of
figures, which they consider most pfobable. but deviations
from this most probable value on either side are considered

22 Thus, even if the most’

to be more or less possible.,"
probable price remained unchanged, but the possible_deviations
from it were to widen, then the individual's expectations

would become more uncertain.

One of the important implications of these psychological
thesries of.gxpectations is that if expectations are essentially
subjective, then individual behaviour influenced by expecta-
tions cannot be predicted simply from an observation of material-
evidence or known facts, The psydhologicél process of expe-
ctations formation must be explored further, Alternatively,
economic modelling should accept expectations as exogenously

determined, given from outside the system.

22, 1ibid.



EXPE CTATIONS AND ECONOMETRIC APPLICATIONS.

Howadver, later, as empirical economic research
gathered momentum and as econometric model-~builders
undertoof the estimation of relationships involving the
expected values of variables, the concern with expectations
and their endogenous treatment began to grow. One of the
primary steps in this regard was to seg?regate expectations
into autonomous and induced components, the latter being
accounted for in the particular model. Hicks (1939), for
example, classifies the influences on price-expectations
into three categories 3 the first is entirely non-economic
(the weather, political news, etc.), the second, though
economic in'character, is not very closely connected with
actual price movements (market superstitions, news regarding
future demand and supply movements such as news of crop
failures, etc.), and the third consists of actual experience
of prices, both past and present, The firét two séts of
influences are then treated as autonomous and, hence, excluded
from consideration in the particular modél; expectations
are then regarded as generated mainly from the experience of
past and present price movementé. Similarly, Enthoven and

Arrow (1956) define autonomous changes in expectations as

those resulting from knowledge of the causal factors of

particular prices (e.g., the knowledge that a new invention
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will reduce a product's price), assuming that such expecta-
tions are exogenous. Part of the expected price change is
induced by actual changes, is considered endogenous to the

dynamic system and is termed as an induced expectation.23

Secondly, data on expected or anticipatory magnitudes
being scarce, expectations were sought to be proxied by
appropriate i1ndicators or observable variables., For, as
Jacob Mincer (1961) notes, even when such data are obtainable,
as in some surveys, they pose questions of reliabillity.
Reliable anticipatory values are those on which economic
agents are actually acting. Exante reports of such values
are not always dependable. And in the absence of such
reliable data, economic analysts sought to ascribe certain
methods of expectations formation to economic agents., In
practice, most of the expectational models used in econome-
tric analyses are extrapolations of current and/or past
values of the variable to be forecasted, such extrapolations

being labelled as induced expectations.

23. The autonomous and induced components of expectations
are not necessarily equivalent to exogenous and endo-
genous expectations. Endogenous expectations, for
example, are anticipations arrived at on the baéis of'
the present and past values of all economic variables
included in the economic¢ system, whereas an induced
expectation refers to an expectation derived only from
the pastjhistory of the specific variable to be fore-

casted,
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One such specification of expectations formation 1g the
static expectations hypothesis used predominantly to explain
cobweb cycles in agricultural‘markets ( e.g. the hog and cattle
cycles) or, more broadly speaking, in markets with a production
lag and where the finished produce cannodf be stored(M.Ezekiel,
1938) « The argument underlying this hypothesis is that the
present is viewed as a serviceable guide to thefuture, Hence,
Producers are envisaged as projeétingthe current values of va=
riables into the future; production for future perlods is
guided by thecurrent market price which is expected to prevail
in {kesubsequent period as well, as in equation (1) :

Pf.t\. = b A )

where Py is the price prevailing in the tthperiod, and ﬁi*‘;

the forecast for the following period,

A temporary spell ofadverse wBather resulting in low
outputs and, consequently, high prices would, therefore, set
in motion a cobweb cycle of prices and quantities : producers
expecting the currently high price to-persist in the following
period would enlarge output which, with unchanging demand
conditions, would depress the market price in the next period,
which would, in turn, call forth reduced supplies, and so on .
And depdnding on the elasticities of demand and supply, the

cycle would be convergent, divergent or oscillating,



Despite the attractive simplicity of the static-
expectations model, it came to be increasingly replaced by
other, more s0phisticéted treatments of expectations-forma-
tion. For, in a world where the nominal values of econom;c
variable$ are incessantly subject to fluctuations, it would
only be simplistic to. assume that agents anticipate no change
from the present set of values. In fact, no farmer could be.
really as myopic as the cobweb theorem would have us bélieve;
he could separate out the impact of temporary shocks (bad wiziv
weatﬁer etc.) from the effects of more enduring shifts in
the demand function, both of which could result in price
fluctuations. And surely, even if a cobweb movement were
observed for a few periods, producers would learn from their
past‘experience - repeatedly disappoinfed expeétations- and
cease to expect that current priges will prevail in the
future as well. The overriding weakness of the static-expe-

ctations hypothesis is the assumption that it is only the »
present which conditions expectations of the future; experi-

enceg of earlier periods have no influence whatsoever.

An important development in the field of expectations
was the formulation of the adaptive expectations hypothesis
which, first advanced by Phillip Cagan (1956), attributed to
economic agents a more plausible behaviour than the static
expectations model. Agents here are visualised as -adapting
or revi8ging tbeir expectations in the light of their past

experience; more specifically, expectatlions are revised per
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period of time in proportion to the most recently observed
forecasﬁ error. Cagaén's formulation of this error-learning

model gis as follows 3=

(ﬁ%)t = fg(&" ?i_) | /9 20 (2)

where p° is the expected price, p its actual value, pi and
Pyr therefore, referring to‘the price expected for and that
actually prevailing at time t. JB 1s the coefficient of
expectations, the magnitude of which depends on the rapidity
with which expected prices adjust to previous expectational
errors. Or, in discrete time the expectations-equation

would be, as formulated by Nerolve (1958)

i‘ \):.-\ = ./Q(Ptﬂ_ P:-\) Os-ﬁSﬂ" <)

A zero value ofjg would imply that forecast errors induce

no revisions in expectations or that expectations are rigid.
At the other extreme, aJ3 of unity would result in the static
expectations formula, expectations revised to the full extent
of the forecast error. An intermediate value ofuﬂ would .
indicate that previous forecast errors are relevant :I.ni~
expectations formation, that economic agents do learn from
past mistakes, but that expectations adjust to the forecast-

errors only with a lag. Rearranging terms in (3)

B ARt AV | (4



e _ e :
and since Py —ﬁ P, + (1 -ﬂ) Py _ov and so on, the
expected price can be written as a geometrically declining

weighted average of past prices :

/sp_ -\-ﬁ(m— mﬂ-/@(x—ﬁ t_ A RERER .(5)

Or,
V-1

b= fﬂ_ a8 | (6)

Nerlove's (1958) justification of the above
expectations generating equation is based on Akerman's
(1957) view that, inétead of altering production plans
periodically in the belief that current price changes will
persist in the future (as in the traditional cobweb theorem)
producers wait till they are convinced of the permanence
of the change. Only when the new market price has been
maintained at the elevated level for a sufficient length
of time will producers commit increaéed resources and
enlarge output to the extent deemed profitable at the high
price. This suggests that producers carefully review the
past price history, refraining from attatching the entire
welght to the price prevailing in any one particular period,
instead separating out the temporary from the enduring
elements of the previous price changes, and only then
forming an expectation of the future. Thus, when current
prices 1ncrease a part of this increase is discounted Qﬁ<1)

reflecting the producers' doubts regarding the permanence
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of the entire changé.

Or, as Arrow and Nerlove (1958) suggest, while expe-~
ctations may be determined by both autonomous and induced
factors, making it difficult to forecast a particular period's
price level, one could, with reasonable acéuracy, estimate
the average level about which it would fl&ctuate. It would
also be reasonable to suppose that thig average level is
depéndent on the entire previous behaviour of the relevant
price. The market price in a particular period, for example;
is the result of the operation 6f the demand and supply
forces which mayAbe peculiar to that period alone and which,
therefore, may not persist in the subsequent periods. Citing
the example of the impact of the Korean war on the prices of
cerﬁain affected commodities, Arrow and Nerlove remark that
such sharp price increases could not be expected to continue
after the war as well - the price rise was lérgely the.fesult
of the peculiarities of that particular period. and it is
for this reason that tge assumption of the static expectations
scheme (that agent;f:trrent prices to continue unchanged) is
not plausible. Howevef, information on a series of past
prices will reflect the market forces determining the
average level about which market prices in particular periods
are likely to fluctuate. Further, prices belonging to the
remote past carry less information on the market forces likely
to operate in the future, than»the moré recently‘observed
priced. Hence, the influence of past prices in forming

expectations is assumed to decline as one goes back in time.
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Equation (6) is a specific version of this view.

The adaptive expectations hypothesis has been applied
on numerous occassions; the refinement of econometric tech-
niques for estimating distributed lag functions, perhaps,
accounts for 4its popularity. In fact, in certain models,
a specification such as (3) circumvents the necessity of
estimating expectations.Eor example, qfinventory demand

(Dt) were postulated as a function of expected capital gain :

e ' | '
D, = & (pw- ) (7)

and p§+1 were determined as per equation (3), then
inventory demand could be expressed solely in terms of

observable variables.

D= k(fDp, ¥ L(f)r, * @AY, @

Some of the important applications of the hypothesis
are those by Cagan (1956) to estimate the expected rates of
inflation in conditions of hyper-inflation (in investigating
the inverse relationship between.the'demand for real balances
and the expected rates of price change), Friedman's (1957)
estihate of expected income in his Permanent Income Hypothesis,

etc.

In a more realistic version of the error~learning model,
: Jg, the coefficient of expectations is not assumed to be an

arbitrarily determined constant, but is itself a function of
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the individual's experience of the past behaviour of the
relevant variable. For example, as Cagan suggests,-in
situations where inflation has persisted for a relatively
long period of time and has been on the increase, inflation-
a¢ry anticipations are likely to be strengthenedsa fresh
spurt of price‘rise,'instead'of being deemed as a temporary
phase, will be viewed as an indicator of more intense
inflation in the future. Aaccordingly, expectations adépﬁt

more swiftly, and the B coefficient is revised upwards.

That economic agents are more cautious in reacting
to changes in the values of variables, and that they try
to éeﬁarate the temporary from the more enduring éomponents
of such changes by exam;ning the history of the particular -
variables, appears to be an eminently sensible postulate of
individual behaviour. Yet, it iis not completely satisfa-
ctory. For, one of the obvious deficiencies of this
expectatiohs - schemeg is that apart from the previous
behaviour of the economic variable, no other information is
sought dr wutilised in deflning expectations. These
antlcipation - equations, as Friedman (1970) remarks, are
in one sense very general, in another, very special, They
are general in so far as they require expectations to be
determined by the entire past history of the variable to be
forecasted; they are special as they r;quire expectations
to be determined not by any @ther past history or By any
currently obseéved phenomena. These equations deny any

autonomous role to expectations. Policy announcements, the
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impact of exogenous shocks (e.g. major technological
imprbvements), the behaviour (past &hd present) of félated
variables, etc. which'may have an important bearing on the
future values of variables, are completely ignored. For
example, the annoMncement of a revision in commodity tax
rates should prombtly induce market participantéito alter
their expectations of the prices of the affected commodities
(which, presumably, would include an expectation of the
duration of the new taxes). However, in the error-leafning
framework no attention would be paid to the announcement, V
and the adjustment to the revised rates would not commence
until expectational errors were obserﬁed: and as long asJ5
is less than unity, the adjustment to the new tax rates . .

would be less than complete.

As Cagan (1956) admits,. certain observations on the
real balances’held by individuals during the culminating
phases of the hyper-inflations studiéd by him; afe not
explained by the expected rates of inflation as estimated
by the adaptive expectatiéns formula. Towards the end of
the hyper-inflations,when agents expect: the authorities
to initiate currency reforms and stabilise thé rate of price
rise, the expected inflation would be much lower than that
estimated via adaptive expectations, and real balances
would correepondingly be larger than the modeller would

expect,

Further, given periods of increasing inflation or a
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rising trend in the value of an economic variable, and oixen
an expectations coefficient less than or equalling unity,
would result in expectations continually lagging hehind
actual values - forecast errors 6ccur consistently. Instead
of just.doggédly reacting to past mistakes that seem to be
repeated with embarassihg regu;arity, individuals would
presumably fry to project the trend behaviour of the
economic variable, when formulating expectationé. Friedman's
(1957) specification for permanent income, however, does
allow for the inclusiénhe of the secular growth in income in

the expected permanent income.

Another specific expectations hypothesis based on such
trend behaviour of economic variables is the extrapolative
scheme in which an inérease‘in the valde of a variable leads
to an expectation of an even further increase, and vice versa.
Such a scheme is related to elastic expectations in terms of
Hicks' (1939) concept of expectations-élasticity. Defining
the latter as " the ratio of the proportional rise in expected
future prices of [pommoditf] x to the proportional rise in

24 y -
its current price" ~, Hicks speaks of the case of elasticity

24. J.R.Hicks, "Value and Capital", 1939, Hicks also matrks
off the two pivotaL cases ¢ where the elasticity is zero,
such that expectations are rigid, and the other with unit
elasticity, where a given change in prices induces expe-
ctations to change in the same direction and by an equal

proportion.
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exceeding unity, where a change in current prices makes
agents feel that they can recognise a trend, so that they

try to extrapolate, the current change therefore inducing

a greater than proportionate change in expected prices.
That is,
e

P

t4\

\:1 = (9, - P (9)
with 21, '

A negative elasticity of expectations underlies the
regressive expectations hypothes;s which, associated with
Keynes (1936), postulates expectatioﬁs to move in the
opposite direction to the movement ¥ current changes in
the value of the relevant variable. Or, a given increase
in actual vélues is interpreted by agents as "the culmina-

u25

ting point of a fluctuation and indicative,'therefore,

of a regression or return to lower values.

Keynes (1936), when discussing the motives to liquidity,
described individuals‘as preferring to hold money than bonds
in anticipation of a fall in bond prices, or a rise in the
interest rate, with the consequent capital loss from bond-
holding, and vice versa. The expected change in the interest
rate was defined in relation to what is considered to bé a

normal rate; if current rates were considered below normal,

25. J. R. Hicks, Value and Capital, 1939.-



the belief that they would regress to their normal level

would cause a movement out of bonds and into 1iquidity.

Modigliani and Sutch (1966) combine the extrapolative
and regressive hypotheses in their estimation of 1ang-£erm
interest rates, defining the normal level of tthe 16ng-ferm
rate ( E t) as an average of the long_term rates ( R, )
for the past m periods and a constant ( ¢), the latter

supposelly measuring a "very-long-runsnormal 1evel".26 Thus

m
Rt = ﬂgf‘ikt—t ¥+ (A-v)e ocv<y (10)

(The weights /U¢ add upto unity, and as the more recent
experience i considered more salient, the weights decline

4 .
asagirises from 1 to m.)

The regressive hypothesis is then formulated as
(A —
AR = & (R -R,) £,>0 (11)

wherel)R: represents the expected change in the 16ﬁgqterm

rate and oCl measures the speed with which interest fates
return to their normal level, (However, it i s not clear why
agents believe the weighted sum of past rates to be represen-

tative of the normal level). Substituting from equation (10),

26. F, Modigiiani and R.Sutch, "Innovations in Interest Rate

Policy", AER, May 1966.



(11) can be written as

m .
. o
A?‘t' ocl(v% M Rt_-._ ¥ (a-V)c Rt) (12)

The extrapolative hypothesis, on the other hand, is

expressed as

n ' _
e
= Lol - 3
AR =, (Ry- 26 R, ;) £, 70 (13)
where expectations account for the recent trend in interest-
rates which is approximated by the difference between the
current rate and a weighted average of the recent past rates
( n 1is appreciably less than m, +the welghts Scadding

upto 1 and declining rather rapidly).

Further, it is thought quite credible that both
hypotheses contain elements of truth and that expectations
can contain both extrapélative and regressive elements. If
so, then combining (12) and (13), the expected change in the
long-rates is defined as :

m
Aket = (oCz.—‘ _ AL taz.\'. (ociv]:.‘-_ - ’Cz,si) ?‘«.-t

(14)
T oCl (1-\:*) c

(Sl =0 for 8 >Y\.) s which again conveniently

promies expectations via observable variables (and which
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is suited to the Almon polynomial 1lag method of

estimation

27)_

While the above expectations - schemes have been

fairly popular in empiricel research, and while each,

in its special econometric applications; has provided

a fairly satisfactory proxy for the unobservable expec-

tations, neither of them seems to be backed by a com-

prehensive and convincing theory of expectations. There

1s no reason why an economic agent should 'limit his

forecasting procedure to any one of the equations des-

cribed above. More importantly, the equations' are,

after all, very special in character = they completely

ignore the autonomous influences on expectations. That

expectations can be induced by the past behaviour of

the variable to be forecasted is undoubtedlpg true, but

27,

The Almon=method ( S. Almon, "The Distributed Lag
Between Capital Appropriations and ExpenditureS“.
Econometrica, 1965) assumes that the coaefficients
of the 1lagged wvariables in the equation can be

' approximated by a suitable degree polynomial in 1,

the length of the lag. Thus 1f +the equation is

* = o Y Js»”t -t- *‘»‘*t——ﬂ) PR o -
then ﬁ,nz Qg .04, v +q’-\,¢....+ o.s « This differs
from the Koyck method of estimating distributed Lags
which assumes geometrically “declining comefficients
for the lagged variable, i.e. _ﬁ.-ﬁQA where_o< 2<1 A
being the rate of decline of decay of the distributed
tag.
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that they are not induced by the past histéry of related
variables or forecasts of these variables, is a very res-
trictive assumption. While ceftain exogenous shocks to
the system(e.g.brief,unpredictable spells of bad weather,
unexpected political events, etc.) cannot be included as
explanatory variables in the expectations = generating
equations, it would be inappropriate to relegate all fac-
tors other than the particular varigpleé own past history
to the class of autonomous influences. For example, the
expected price of a commodity would depend not merely upon
its previous actual values,but also on the forecasted and
actual prices of related commodities (substitutes, comple=-
ments,etc.) Or, more generally, price expectations should
be based on expectations of future demands and supplies
which,‘as economic theory tells us, will determine future

prices.

As Michael Beenstock (1980) says, until recently
the specification of expectations was considered to be
the concern of the econometric model-builder,rather than
that of the economic theoreticiaq”which. perhaps, is the
reason why the development of expectations modelling has
proceeded along lines different from those that characte-
rise the bulk of economic theory. None of the above
equations invoke fully the rationality postulate, the
cornerstone‘of economic theory. Rationality; in expecta-

tions would imply that individuals, appreciating the



- 35 -

importance of accurate forecasts, would strive to collect

as much information on all the factors which determine

future values - both the autonomous and induced influences
will be operational in moulding expectations and must, to
the extent possible, be accounted for by the mo@eller. A
producer, for example, would try to anticipate the supplies
forthcoming from his competitors, the demand for his
product, the market conditions for related goods, the 30vern-
ment's aﬁtitude (its policies relating to taxes, subsidies
etc.), and so on, before actually forming an expectation of

the future price of his own product and committing resources

to its production,

Also, as Beenstock remarks, while econometricians
resort to sophisticated model~building in order to forecast
future values of economic variables, market participants.
are implicitly assumed to act according to restrictive and
naive forecasting schemes. Yet, casual 6bservation suggests
that even private agents = speculators in particular - would
try to make the best possible forecast, for else, they would
stand to lose. Hence, predictions are, more often than not,
based on a rational examination of the fbrces that shape the

future.



- 36 =

II

THE RATIONAL EXPECTATIONS HYPOTHESIS.

MUTH'S RATIONAL EXPECTATIONS HYPOTHESIS.

One of the principal drawbacks of the expectations =z
schemes discussed in the preceding chapter related to the
arbitrary restrictions they imposed on the set of infor-
mation upon which individuald’s ancticipatiohs were modelled,
As mentioned earlier, these schemes were very specific in
so far as they allqwed expectations to be induced solely
by the past behaviour of the variable to be predicted,
claséing all other information (includitig information on
the behavigur of related variables, etc.) as auﬁbnomous
influences on expectations, the latter then being abstra-
cted away from the forecasting procedure. However, such
restrictions on the information set would appear to vio-
late the rationality postulate in economic theory. Rati-
onal decision makers, aware of the fact that expectational
errors can be costly, would presumably strive for accuracy
in their predictions. Hence, they would, as far as possi-
ble, analyse and estimate the impact of all the diverse
factors causing future changes, insteadvof‘confining their
forecasting schemes to an examination of the wvariable's

past history alone.

John F. Muth (1961), while commenting on the role
of expectations in shaping dynamic economlc processes,

remarked that it is important for economists to understand
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the kind of information that market participants use, and '
the way in which this information is put together and int-
erpfetedihnforming estimates of the future. Further, it
is important to predict how private expectations would
change following a change in the infgrymation set conditi-
oning them and/or a change in the "structure of the system"1
being studied. The latter, he says, is analagous to our
curiosity about "demand functions, consumptions functions,
and the like, instead of only the reduced form ' predictors'

in a simultaneous equation system"2

Explaining how expectations may be formed, Muth
advances the hypothesis that "expectations, since they are
informed predictions of future events, are essentially the
same as the predictions of the relevant economic theory.

The Rational Expectations Hypothesis, therefore, asserts
that as information is scarce, individuals would not waste
it, bu£ utilise all that is’availabie in estimating the
fﬁture. Further, the inforrmation set should include an
understanding of the structure of the system, the variables
upon which the forecasted variable depends, the nature of
the inter-relations between these variables, the relative
importance of each in determining the future value to be

predicted and the nature of the possible shocks or distmr

1. John F. Muth, "Rational Expectations and the
Theory of Price Movements", Econometrica, 1961.

2. 1ibid
3. 1big
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bances (i.,e.the stochastic properties of the error term
to the extent they can be known ):; hence, expectations
would depend specifically on this structure as depicted
by the appropriate economic theory. More precisely,‘Muth
argues, expectations of economic agents, or their subjec-
tive probabiiity distribution of outcomes, are distributed
around the prediction of economic_theory. (In fact, as
mentioned in Ch.I, Hicks (1939) had argued along similar
lines : when anticipating future prices, for example,
individuals would first try to estimate future market
conditions, the demands and supplies o£ the particular

products, that would determine them.)

Thé hypothesis can be explained with the help of the
market modgl described by Muth. The model analyses price
variations in an isolated market for a commodity which
cannot be stored and which is subject to a fixed produc-
tion lag. The assumptions of the model are that the
equations of the system are linear, certainty equivalents
exist for the variables to be forecasted, and the random
disturbances are normally distributed. The market equa-

tions are

C't = “-/BF-I: . . (1)
e

%= TR Ot U (2)

¢ =F © (3)
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where equation (1) represents the demand for the commodity

at period t (C¢) as inversely related to the price in that

period (p.); equation (2) describes the market supply (Pt)
responding to the price that producers expect to recelve
in pefiod t (Pet), expectations based on information
available through the (t-l)_st period, and a random term
(ut) representing fluctuations in output due to, for
example, changing yields caused by weather variations,
etc.: equation (3) is the equilibrium condition eguating
demand with supply. All variables measure deviations from

equilibrium values.

This system of equations can be solved to yield

o= (VAR - WA W )

i.e. the deviation of the market'price from its equili-

brium value will depend upon the extent of this deviation
of the forecasted price and the magnitude of the shock,
Uye in the supply equation. Initially, Muth assumes a
purely random, serially uncorrelated error tekm with an
expected value of zero : the fluctuations in outpﬁt cau=
sed by such exogenous shocks as wéather changes ete.,
tend, on an average, to be distributed around a value

of zero, and exhibit no detectable pattern of behéviouv

over time. That is,
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E‘u.t:sO s Eu,,u_=o0 (trtt2) (s)

ta w2

Where E is the expectations operator. Or, these fluctuat-
ions in output are unknown when production decisions are
made, but becoﬁe evident when the commodity is actually
produced and brought to the market where they may cause

price fluctuations.

Given the above system of equations and the assump-

tions regarding the error term, the theory would predict

3
Ev = (%8 ¥ ©
i.e, the mean of the probability distribution of the future
deviation of the market price from the equilibrium level,
equals 4%66 proportion of the mean of the subjective
probability distribution which producers, explicitly or
implicitly, arrive at. Futher,as per the Rational Expecta-
tions Hypothesis, the anticipation of producers must equal
"the prediction of theory. |
Py = Epg - n
From equation (6) it is evident that unless -353
equalled unity, the Rational Expectations Hypothesis
requires the expected price to equal its equilibrium
level (Ept = pi = 0),



- 41 =
Thus, it is hypothesised that individual producers
would collect relevant inf@eemation regarding the behav-
iour of the product's price including information on the
determinants of this pricee-the market demand, supply and
their responsiveness to price changes, etc. This inform-

ation would then serve as the basis for their prediction.

However, as'Muth specifically states, the Rational
Expectations Hypothesis "“does not assert that the scratch
work of entrepreneurs resembles the system of equations in
any way“‘%q producers are not required to estimate rigoro-
usly and correctly, the values of the coefficients in
equations (1) - (3). Nor does it require that all produ-
cers hold identical expectations. Cyert and DeGroot (1974)
ex‘ﬂain that while all economic agents may have practically
the same information set, the interpretation of this infor-
mation 1s essentlally subjective and will, hence, differ
for different agents ; however, what is emphétically asse~
rted is that market participants will try to understand
the nature of the interrelationships between the demand
and supply forces in the market, instead of trying to
gauge future price movements only from their past history.
Crosg=$ectional differences in expectations can be allowed

for "as long as the deviation from the rational forecast

4. 1ibiaq,



for an individual €£irm is not strongly correlated with
those of the others“s, but rather tend to cancel each

other out over a large number of market participants.

Justifying the hypothesis, Muth  argues that
"averages of expectations in an Jindustry are more
accurate than naive models and as accurate as elabo=-
rate eQuation systems, although there are considerable
cross sectional differences of opinion.”6 and if the
prediction of economic theory were consistently more
accurate than the forecast of individual firms, then
economic theoriets would have opportunities of profiting
from their additional knowledge by, for example,setting
up a price forecaeting service, producing the commodity
themselves, engaging in dinventory speculation, etc.
Further, .as Maddock and Carter (1982) suggest, individual
producers would also try to avail of the superior infor-
mation possessed by those acquainted with the’appropriete
economic model, ultimately leading to a situation where
the aggregate expectation of the firms is eqﬁivalent, to-

the prediction of economic theory.

Thus, Muth's Rational Expectations Hypothesis states
that the anticipations of economic agents in the aggregate
are unbiased forecasts of the relevant economic variables

and are equivalent to the mathematical expectation of the

5. ibig.
6. ibig.
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variables in question, conditional on the set of informa-
tion containing the appropriate economic model along with
available data on'the values of related variables and the
stochastic properties of the error term. If X represents

the variable to the forecaéﬁed for period t, and It -1

denotes the information on which the forecast is based
(information available through the (t-1) st period),then
the rational expectation is given by E (xty I,_q). Or,
in Tobin's (1980, a) words, rational expeéﬁations are
those " which will under a stable structure be, on an

averagey confirmed by events".

This does not imply that the rational forecast will
always be accurate; expectational errors are possible, but
on an average, given the same underlying structure of the
system and over a sufficiently large number of observations,
these errors will.be distributed around a mean value of

zero, That 1s, denoting the expectational error by"Y\_e

Xe= E(x T, ) = ", - (8

E(m,)=0° | (9)

In terms of the market model described above, expectations
will be falsified in so far as there are shifts in the

supply curve caused by the random, unpredictable fluctua-

7. James/Tobin, * Asgsset Accumulation and Economic

Actlvity”, 1980.
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tions in output via wug ; but in the long run, provided
the model continues to describe the particular market,
the anticipated prices will, on an average, equal their

realised values.

A fundamental implication of the hypothesis is
that though economic agents are liable to err in their
predictions, these errors will be serially uncorrelated. .
As expectational errors are costly, fational agents would
consciously avoid making them systematically or repea;edly.
That is, 1if individuéls observe a regular pattern emerging
in the forecast erfors made in the past, they will, presu-
mably try to identify the cause of the regularity - a
deficiéncy in the information set, insufficient data on
" the related variables, mistaken specification of the
interrelations between variables, etc. And if the prin-
ciple of rational behaviour is to be extended to the pro-
cess of collecting and analysing information, then it
follows that optimising agents would try to improveltheir
information base so that such costly systematic errors do

not recur.

As Bennet T.McCallum (1980) remarks, this feature,
the avgldance of systematic forecast errors, is one of
the outstanding strengths of the Rational Expectations

Hypothesis, and an important ground on which tit scores



- 45 =

over all the other alternative expectations hypotheses.

® Each alternative expectational hypothesis, that is,
explicitly or implicitly, posits the existence of some
particular pattérn of systematic expectational errors.
This implication is unattractive, however, because
expectational errors are costly. Thus purposeful agents
have incentives to weed out all systematic components

[: in forcast erroré]. "8 aAs discussed in Ch. I,Y%eriods
of rising inflation, for example, under an adaptive expect«
ations'scheme,.and with the coefficient of expectations

( the speed of adjustment of expectations'in response to
previous forecast errors) less than unity, inflation
would be continually and systematically underestimated.
And as Bagro and Fischer (1976) observe, a fundamental
difficulty of these other expectational schemes is that
they require a theory to explain continuing systematic
mistakes. Such theories, they remark, are more difficult
to formulate than those based on rational behaviour, and

it would seem reasonable to try to do without them.

Thus, though expectational arrors are not ruled out,
rationality in info¥mation gathering and processing would
imply that these errors are uncorrelated with the informa-

tion set itself ([ E ("lt\'x.t_a) = 03 , and that they

8. Bennet T.McCallum "Rational Expectations and
Macroeconomic Stabilisation Policy", JMCB, 1980.

{



are serially uncorrelated,

E (M) =0 (by# t2) (10)

Reverting to Muth's marketAmodél,.it'was assumed that
that the disturbance t®ym in the supply function, U, was
serially uncorrelated with zero expectation, If, however

u represented systematic changes in technology, a

t ,
predictable weather cycle, etc. causing fluctuations in

the output level, and if agents continued to believe that
these shocks were distributed randomly around a mean valpe
of zero, then their forecast errors would over time exhibit
a regular pattern according to the pattern of the weather
cycle, tecﬁnoiogical change, etc, Then, the Rational
Expectations Hypothesis would imply that producers would
try to estimate the pattern of the serial correlation in
ey incorporate it in their information set and modify their
price ekpectations accordingly. Then, from equation (4)
and given the Rational Expectations Hypothesis requirement,
equation (7), it follows that the expected price would be

P: = - 4 .ELQL

2 N

(11)

Where Eut measures that part of the future fluctuation
i

in output that can be estimated from the ( systematic)
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behaviour of the disturbance term (i.e., its pattern of

serial correlation and its previous values) .

For example, u, could be expressed as a linear‘ combiw
nation of the current and previous values 6f a random
variable Gt. the latter being indepéndently distributed
eith zero mean and variange (z s

o0
o - S

€ . (12)
L2200 ‘b"-
2 . s I3 .
6 ‘S— vy
o if i)

The deviation of the market price from equilibrium being

where: « Ee,. =0 Ee.e. (13)
L [#

i =

related to the magnitude of the shock, u., it follows

that this deviation will also be a weighted sum of the €’s,

That is, .

0 :
b= .za\’\‘:. €, . | (14)
L=

-t

Since by period t , the past history of ét would have

become knowledge, the expectation of P:-conditional on
this knowledge would be

o0
e
P = Evige, ""E-:Zi\"’tét:z,
3 | (15)
= %\"';ét-t

(E¢,=0 from (rs)),
Next, substituting from equations (12), (14) and (15)

equation (4) can be written as

0o 00 A .
W€ = (-'r/ﬁ)bzl\»x.bet_.L ~ (l/ﬂ)%w.b ¢ . e

i=0 *



Rearranging terms we obtailn

. 00
Woé, + (A +"pA) éﬁ""ft—’» o

00
= (-4/f)w, <. —(3f) g_lwé €..¢
thwe
For the above equality to hold, and given that &5 are

idependently distributed, the coefficients must be related

as below

Wo = (CYA) 1w, (18a)

and Wi = (—-1/('71-/6)) CW 1=4,2,3.... (18Db)

And, rewriting equations (14) and (15)

- o |

B= ~QPwe, @) Zwicr a9
' 00

PZ = = (4/0rp) ._Zl‘”:,ﬂ-a (20)

That is, the serial correlation of the disturbance term
being accounteg for in expectationé, the forecast error
would be dependent solely on €, and, with our assumptios
regarding é% , would be serially uncorrelated,with zero

expectation.

Muth also discusses the case in which the rational
forecast can be based on thé variable's past history. That

is, the anticipated price deviation could be formulated as

(21)



the object of the exercise being to ascertain the values
oft®he coefficients \k such that forecasts remain unblased

with serially uncorrelated errors. As before,

80
L=, : & » »
P;-:\ g:,wt. t-i~-d

(from equation (14) ).

Substituting for p: from equation (15) and Y;‘i

from above, we obtain
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And for the equality to hold for all values of & ,

the coefficients must be related as below

i=1,23,..... (23

whereby the values of Vj can be solved‘for, through
successive substitutions, in terms of the Vdag which,
in turn, are established as per equations (18). Thus,
with the Rational Expectations Hypothesis too, one
.can formulate expectations as functions of the variable's
past history, as is done in some of the alternative

expectations schemes discussed in the preceding chapter.



But the importantedifference arises from the fact' that the
weights attatched to the previous values of the variable
would, as per the Rational.Expéctations Hypothesis, depend
specifically on the parameters of the structural equations;:
thé VJ's in equation (23) are dependent on the values of
04 and B (as is evident from equations (18) ). 2and
thus, the hypothesis clearly brings out the sensitivity of
expectations to the underlying model of the market; once
the latter changes, the coefficients ¥ and IB chaﬁge, the
relative importance of the different previous prices

changes, and the rational forecast 1is altered,

Similarly, we could instead of po postulating u,
to be a linear combination of the € 3 imagine the
exogenous shock inbeach period,éb,as -imparting a.perma-
nent effect or causing a permanent shift in the supply.
function. This assumption would be Justified in those
cases where &, represents significant improvements in
technology, etc. the impact of which endures much beyond
the first period, and, hence, the consequent.increase in
supply in any one period fully includes the increases.caused
by such technological improvements in the preceding periods.
That is, u,.,
values of .€b (each weight equalling unity) ., And, from

would equal the sum of the current and past

equations (18), the values of the coefficients W} would be:

W, = -1/ ( 24a)



W, = -‘17/(’7*/5) i214,2,3%,..--- ( 24b )

which when substitutéd in equation (23) would determine the
coefficients \ggin terms of the parameters of the structural

equations alone.

5
Vi = /ﬁ). (2 (25)
\~r rt7
and, therefore
S (2
= = ﬁ . T (26)
P’o ('7 ) 3'—‘1(%"'"’) Pt-j

which resembles the Adaptive Expectations formula used by
Nerlove (1958), asd described in Ch I, the anticipated
price measured by a é?metrically declining welghted average
of past prides, but the value of the expectations coeffi-
cient instead of being estimated from the distributed lag
function as in Nerlove, gets automatically determined once
the parameter estimates of the structural eguations are
obtained, That is the coefficient of expecﬁations is
specifically’dependent on the parameters of the underlying
economic model. However, here the geometrically weighted-
everage forecast 1is the optimai or rational forecasting
procedure for the special pattern of serial corré@tion
assumed for u., where all exogenous shecks had permanent
effects. Muth (1960) also investigates the more general
conditions under which this procedure could yield rationai

forecasts, where the shock element is comprised of both
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permanent and transitory components.

Furthermore, Muth claims that the methods of
rational expectations modelling are flexible enough to
handle deviations from rationality as well. For exémple,
he demonstrates the case wherein expectations consistently
over .- or under - discount the influence of current events
in future movements. . Referring to equation (15), this
deviation from rationality can be accommodated by multi-
plying the weight attached to the most recently observed
exogenous disturbénce €¥~1 by £factor {r Consequently,
the coefficients determining the relationship between the
\d;s and the hqfs would change, and expectations would be
biased resulting iﬁ systematic errors. While the latter
evidently reflects irrational behaviour, it could be
portrayed through the methods d£scribed above. Hence,
Keynes' view that economic agents are guided mainly by
their‘immediate experience of the variable to be forecasted,
the usual practice being to project the present value of
the variable into the futufe, can be accommodated within tﬁe
above framework § the current information being undefdis-
counted, f, <1, the weight Vv,

latest observed price, consequently,being very high.

, attached to the

Despite the ability of the hypothesis to accommodate
such deviations from rationality, Sargent and Wallace
(1975, a) argue that from a purely theorftical standpoint
it would be preferable to assume rationality in expectations.

While the bulk of economic theory rests on the principle



of rational and optimisging behaviour of economic agents,
expectations, modelling has hitherto ignored the rationa-
lity postulate, instead ascribing to economic agents naive
forecasting procedures which place artificial constraints

on the kind of information used. The Rational Expectatipns'
Hypothesis 1s appealing because it accords with the economist's
usual practice of assuming that agents act in their own

best interests. This does nof howeve; deny that some indi-
viduals can be irrational, but these irratiqnalities

need not cause systematic and substantial deviations from
rational behaviour in the aggregate. As they point out,

the results of the Rational Expectations Hypothesis still
hold good at the market or at the macroeconomic level, when
individuals: forecasts are not exactly equal to the
conditional mathematical expectation, but to this expectation
plus a random term.

In terms of the model above ¢

e
Py = Ep, + ¢t ‘(27)

¢t being a random term allowing for what may be large

deviations from rationality, with E ¢£ = 0.

Further, the Rational Expectations Hypothesis is,
according to Muth, applicable to all markets and to all kindé
of dynamic problems : "“Expectations in different markets
and systemswould not have to be treated in completely

different ways“.9 The hypothesis has on different occasions

9. John F. Muth, "Rational Expectations and the Theory of

Price Movements", Economzettica. 1961.
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been applied to study speculation in financial markets
(Efficient Markets), foreign exchange markets, inventory
speculation, the cobweb cwycle in agricultural markets, and
its implications for the Natural Rate Hypothesis, business

'cycles’aad macroeconomic policy, and Sso on.

For example, the cobweb cyclé which results from the
systematic forecasting errors committed by producers under
static expectations\would, as Pashigan (1970) shows, vanish
in a completely deterministic model under rationai éxpecta-
tions. The presence ®f systematic forecasting errérs would
present "profitable opportunities for sellers of more
accurate forecasts and for the transfer of resourées frdm
producers who use léss accurate forecasting techniques
to thdse wha utilise more accurate techniqﬁes”.lo In a
stochastic model, as in Muth's market model, a shock u,
causing a fluctuation in output would result in an expectae
tional error in period t; but as the producers' rational
forecast equals the equilibrium price itself, there would be
no consequent oscillation of prices and quantities, unless
the shock happens to be repeated in subsequent periods,

Or, if the disturbance term, u_ captures a weather cycle

t .
whose pattern can be gauged by producers, then this informa-
tion being accounted for, producers®' expectations of the

10. B, Peter Pashigan, "Rational Expectations and the

Cobweb Theory", JPE, 1970.
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equilibrium price will differ for each period according to
the anticipated shifts in the supply curve caused by the
predictable weather cycle. The price oscillation that
would then emerge need, however, have nothing to do with
forecast errors, but would represent the changing equili-

brium values of the market.

THE LIMITATIONS OF THE HYPOTHESIS

Thel expectations on an average should be confirmed
by actual events, is one of the steady-state equilibrium
conditions; turning the point around, people should have
expected what actually occurs. As'Tobin'(1980,a) agrees,
1t makes no sense to formulate an expectations procedure
wherein agents fail to learn from previous mistakes and
persistently act on forecasts that prove erroneous. And
though in the rational expectations framework forecasts of
market participants are postulated'to be unbiased in the
sense of mathgmatical expectations, forecast errors are
not ruled outtgindividual periods. Unexpected shocks and
disturbances could cause reallsed values to diverge from
their expected values, and markets could, though temporarily,
be thrown out of equilibrium. As J.L. Stein (1982) points
out, the disagreement among economists is not regarding the
equality between the anticilpated and realised values of
variables in equilibrium conditions, but regarding the
ability of market agents to forecast these eduilibrium



values in an unbiased manner, when the conditions for

equilibrium themselves are changlng.

As outlined in the previous section, Muth's proposition
was that expectations of market particiﬁants will, on an
average, under a stable structure of the underlying market
model, and over a large number.of observations, be confirmed
by observed outcomeé. "However, realised or observed outcomes
do not necessarily provide a sample of observations from a
probability distribution generated by a stable market model.
Neither the economeﬁrician nor the real'uorld agent is ever
sure that the structure is really stable; it is difficult
"to ascertain which set of observations spanning over which
particular period of time has been generated by a stable
structure. .Furthermore, actual observations are often
1ﬁf1uenced tremendously by various exogenous shocks which
are difficult to identify, in which case , it becomes evén
more difficult to separate out expectational errors caused
by such shocks and those caused by a changing market model,

and to rectify the latter.

A more basic guestion raised against the Rational
Expectations Hypothesis is regarding the validity of
introducing probability distributions in expectations.

H. Simon (1959) doubts whether this is really the way in
which humans formulate estimates of the uncertain future.
According to him, however satisfying the probability

distributién approach may be conceptually, Eommon sense
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tells us that people do not really make such estimates, nor
does.survey data on expectations provide any evidence that
they do. Survey data generally yield point predicfgtions
which, at best, may be interpreted as the means of the

distributions.

While individuals may have formulated their subjective
probability distributions, it is doubtful whether the mean
can be really viewed as thelr expectation of the future,
Tobin (1980,a) points out that "the priors may be so flat
over a wide range that the mean:s has little significance".11
Hicks (1939)'had asserted that it is often incorrect to
believe that expectations are representatéd by the means
of their subjective probability distributions; the extent
of the dgviation of the other possible values of outcomes
from the mean will also be a gulding factor in expectations
(as mentioned in Ch. I). Further, individuals may be quite
unsure of the reliability of their probability estimates,
in which case the mean would not be the .optimal strategy
for expectations; it would be modified to account for this
lack of confidence (Shackle, 1949).

Lack of confidence in probability estimates leads one
directly to sStein's (1982) postﬁlate of Asymptotically
Rational Expectations : given that economic agents are

averse to risk, they would not base their demand and supply

11, James Tobin, "Asset Accumptulation and ﬁconomic Activity”,
1980. .
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decisions on the expected value of the variable per se

( i.e. the mean of the distribution ), but on this
expectation adjusted for risk and risk aversion. To the
extent that an element of risk exists and individuals are
risk averters, demands and supplies would differ from the
levels indicated by Muth's rational expectations. And as
this element of risk declines and individuals become
increasingly confident about their probability estimates,
the expected value adjusted for risk and risk aversion

will converge gradually to Muth's rational expectations.

Furthermore, while Muth categorically states that

for the Rational Expectations Hypothesis it 4is not
necessary +that all individuals have accurate or identical
expectations, aﬁd while, in fact, expectations are likely
to be diffusé, it is still quite unclear as to what
combination of these diverse expectations is to be
referred to as the market expéctation. As Tobin asks,
"Whose expectation, or what combination of diverse
expectations, is represented by the single symbol iﬁ the

model ?"12

Moreover, since the evolution of the actual values
of variables depends on the way in which individuals form
expectations guiding their demand and supply decisions,
the rational forecaster would need to know how the other

market participants form and modify their expectations if

12. ibid.
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he is to arrive at an unbiased forecast of the market
demands and supplies. In a decentralised market with
many participants, information regarding others'
expectations is 1hherent1y unavailable (DeCanLo,1979).'0n
the other hand, with each agent's expectation dependent
among other thing3, on the expectations of the other
agents, it is quite possible that the emergence of a
determinate result representing the market expectation

is obviated,

The unpredictability of the expectations of other
agents is, according to Tbbin (1980,a) an important and
intractable uncertainfy. Giving the example of assets -
paper of real - of durability ;onger than'the life
expectancy 'of the iﬁvestor. Tobin shows ghat since each
Qeneration accumulates such assets to provide for old age
and as these assets are not themselves consumable, their
purchasing power at retirement will depend on the price-
that the next generation will pay for them. The latter
will depend on the prices that this nefogeneration
expects 1ts young to pay for them, and so on, ad infinitum.
"For certain stores of values - gold, works of art, fare
coins,Swiss francs - there 1s no intrinsic value and only

an infinite regress of expectations.”13

In such instances
it @ould become virtually impossible to form a rational

13, ibid,



expectation. And, as Tobin reminds us, one of Keynes'
many insighgts was "his preception of these essential

14 For example, Keynes had specifically

indeterminacies.”
noted that a stock market speculator would not formulate
a price forecast independently 6f the opinion of the rest
of the market. Aware that future stock price movements
are sensitive to the expectations of all market traders,
a speculator would try to forecast what average market
opinion expects future stock prices to be., And as each

speculator adopts this procedure, forecasting could

degenerate to indeterminate conjectures,

Hewever, a major criticism against the application
of the Rat{Pnal Expectations Hypothesis to real world
economic phenomena is related to the problems of
information collection and analysis. According to Benjamin
Friedman (1979) while the hypothesis requires economic
agents to form their expectations as if they know the
process that generates the actual outcomes in question,
what is typically missing in the rational expectations
models is a clear outline of the way in which economic

agents derive this knowledge.

14, ibid.



Firstly, information is often available only at a
cost, and hence the rational agent would consider the
trade-off between the benefits and coéts of added
information when forecasting. Feige and Pearce (1976)
then show that when such information gathering and ,
processing costs are nqn-trivial;the economically rational
individual may opt for a less expensive forecasting frame-
work, than one which pre-supposes complete knowledge of
the underlying model, even though the consequent forecasf
errors may be larger. While estimating future inflation
rates, for example,‘Feige and Pearce assume that the cost
_of misestimating inflation (i.e. the cost of the forecast

error) could be represented by a quadratic loss function

, . a
C= K'Y.-“.h'f' t-g.“gcn]  (28)
where C denotes the cost of the error, Wy the actual
inflation rate in period t, *:iﬁt, its expected value,the
expectation formed in period t-1 on information I.(However,
as Felge and Pearce remark, the loss function could be
asymmetrical where f£for some individuals the cost of
underestimating inflation exceeds the cost or overestimating
it, or vice verse), The sqﬁared forecast error,ig posited

to be a function of the amount and the type of information

employed



- 62 =

2
(M- e Te@) = §(T,, T, Tgpeee, Tin) @s)

where I, is the 'fh type of information available at price
¢y - :

Then the total cost (TC) involved is the sum of the
cost of the forecast error and the cost of collecting

information.

. o
T =k (T = T (@) Ze Ty

: m
= R f(Ty, Ty, s L) T %"th (30?

Then the optimal cost minimising decision is to buy units
of each type of information until the reduction in the cost
of the forecast error per rupee spent on each type of

information is equated; that is,

'4

However, the costs of specific types of information
may vary across individuals and across time. And if, as
Feige and Pearce note, it were assumed that the information
cost of past inflation rates is relatively small, then this
information would be employed more intensively and one could
arrive at an autoregressive procedure where a forecast 1s
based only on the variable's past history. And in some
cases, the adaptive expectations method could be the optimal

fofecasting strategy.

Apart from computing the rational forecast based on

knowledge of the market parameters and the time structure
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of the disturbance process, Muth did not specify the method
by which the individual producer could consciously improve
upon his forecasts s the process of learning about the
specific market model is missing (DeCanio, 1979). Cyert
and DeGroot (1974) introduce an explicit learning process
described in Bayesian térms, wherein each firm has a prior
distribution for a particular future price and, accordingly,
supplies the appropriate quantity (éll f£irms are assumed to
have the same prior distribution); this prior distribution
is modified when the market results are observed, the new
prior now leading to another decision, and so on. 1If
producers, for example, do not know the model of the process
determining the price, but base their decisions on an
incorrect model, then learning from the feedback of mafket
information could bring them ultimately to an equilibrium,
even with the incorrect model. However, since firms are
using an incorrect model, the process may comverge very
slowly to the equilibrium results, or may not converge at
all. But they also observe, that if firms believe in
models diverging drastically from reality, it woﬁld be
reasonable to assume .;that their respective managements
would recognise this deviation and search for a model that
produced predictionsvcloser to actual obéervations. And

if producers base decisions on a model consistent_with
reality, but have yet to estimate the parameters'of the
structural equations, they could, with the Bayesian learning

process - forming prior distributions for the‘parameters,



modifying them in the light of the actual observations, and

so on—ultimately come to know the true parameter values.
this

However, the time required,forAlearning process could be

extremely longe.

Benajamin Friedman (1979) also focusses on the learning
process which must underlie economic agents' expectations;
assuming that economic agents know the correct specification
of the true model, their task is to estimate the values of
its coefficients. Learning is assumed to occur through
Least Squares Estimation (LSE) procedures, similar to the
way in which economists typically learn from empirical
research. Postulating a linear model felating the value of
the variable to be forecasted, Y, ,at time period t, to

a vector of pre-determined variables, X,

’ ‘

\/t = )t,toC + e't _ (32)
where of is a vector of fixed coefficients, e is the
disturbance term with

o if v#s
Ee,=0 ; Eee= X (33)
' 'i-& =5

At time t-1 agents forecast the value of Yy by estima-
ting the values of the coefficients in of . The éarameter
estimates at; are assumed to be least squares estimates
of o conditional on all the pre-determined values of x

and on the observations of y available till.t-l1 The



optimal forecast is

B (W) = %poag, (34)

Then the forecast error will depend not only on the
disturbance ey but also on the extent to which a1

deviates from the true o 3 i.e.
, ” .
YW~ B O6) = % (X —=04) + e (35)

and if the forecast errors are to be purely random and
unavoidable in the sense that they cannot be predicted with
the information that is availéble = the forecast errors are
orthogonal to the information set conditioning forecasts -
as per the Rational Expectations Hypothesis, thgn it follows
that a,_, must equal o . However, this equality need
not obtain in practice. 1Incorrect model speéification.
incorrect functional forms, erroneous exclusion of certain
arguments froh the function (i.e. incqrrectly equating some
of the parameters to @Zero, an a priori restriction on
estimétion), are some of the reasons that may vitilate the
error 6rthogonality property. Aand even as time passes, and
more and more observations become available, agents may

‘not necessarily discover the true of values.

Secondly, if agents are using a correctly specified
model, then over time the coefficient estimates would

conwerge to their true values. But as Friedman reminds us,
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»$n the world as it exists with limited observations between
the initial date of available observations Ty and the
present time t, however, this convergence process is

15
incomplete"”,

and Ay F

In fact, people do not use all the available obser-
vations but often disregard old obServagions as'new ones
become available (economists frequently use a rough form of
a rolling sample period),the reasons often beipg that the
economic model is believed to have changed - the process
generating observations was quite different earlier éhan what
it is believed to be today, such that the old observations
are no longer relevant for drawing inferencés ébout future
outcomes. Hence{ even 1if ¢ became progressively large,

.1 need not converge to o,

The crux of the above argument is that even when
agents are imagined to efficiéntly utilise ail the relevant
information, Muth's error orthogonality proposition may
remain unsatisfied. Hence, there is an essential difference
between the optimum utilisation of available information
(e.g. learning through LSE procedures) which is satigfied
in Benjamin Friedman's model, and the full information

assumption that is required for Muth's results,

15, Benjamin Friedman, "Optimal Expectations and the Extreme
-Information Assumptions of 'Rational Expectations®
Macromodels", JME, 1979,

Xe23 : (Bog)



In fact, as Friedman demonstrates, the LSE process. of
forming expectations satisfying the assumption of rational
use of information as it arrives could lead to an adaptive
expectations formula. Letting X denote time periods,
Benjamin Friedman.shows that given the linear model (32)
and pre-determined values of X, fof T = t, t+1, t +2,
and so on, the conditional expectation of Yy formed in
period t, E (zr ) for T = t+l, t42, eeee as in
equation (34) based on observétions available till period
t, would differ from the conditional expectation EE:& (Xf)
for ® & t+l, t+2,.... also formed optimally, but
with observations till t-1.; and

Et(‘/t\ - Eva(‘/'r) =Tr (Ve - Ee-l(‘lt)) (36)

T= trl,kr,....
The forecast of y, is revised as additional observations

| on Yy become available; i.e. the forecast 1s adapted in
response to the most recent forecast error, the coefficient
of expectations, however, dependent on Xy o In certa;n
cases (e.g..a stationary Xy series, etc. ) the adaptive -
axpectations formula Qith a constant coefficient of expec-
tation, may be a good approximation to the foreqasting

procedure described above,

However, Muth had specifically stated that the
information processing by individual entrepreneurs need
not be a strict or rigorous parameter estimation technique,

nor should all producers arrive at the equilibrium solution



of the market model. The hypothesis holds true when produ-
weers in the aggregate behave as if thef are aware of the
underlying market model; those in possession of the accurate
model would make superior forecasts, other agents would try
to avail of their better information, ultimately leading to

the situation where the sophisticated forecasters dominate the

outcoma,

One of the appealing features of the Rational Expecta~
tions Hypothesis is, as discussed earlier, that it brings
expectations closer to the core of economic theory by building
on the rationality principle. But H. Simon (1959) érgues 4
that the traditional postulate of an economie, rational human
being is in need of drastic revision. Economic ﬁan "is
assumed to have knowledge of the.relevant aspects of his
environment which, if not absolutely complete, 1s,at_least
impressively clear and voluminous.“16 However, there is a
marked distinction between man's objective environment, as it
exists, and his subjective environment, the one that he
perceives and responds to. And since éxpectafions are to be
based on this subjectivé environment, our model of economic
man must include some of his properties as a “learning,

estimating, searching, information processing organism”.17:

16, Herbert A Simon, ® A BehavioumlModel of Rational Choice®,
Ch, 14 in "Models of Man", 1957. }
17. Herbert A Simon, “Theories of Decision Making in

Economics and :Bahavioural Science." AER, 1959,
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his model of the world encompasses only a minute fraction

of all the relevant aspects of his actual environment, and

his inferences extract only a minute ffaction of the informa-
tion that is present even in his model, For human beings are
not, according to him, capable of the kind of rationality
postulated in economic theory, but only of a limited oxr bounded
rationality s "the capacity of the human mind for formulating
and solving complex problems 1s very small compared with‘the
size of the problems whose solution is fequired.for objectively
rational behaviour in the real world = or even for a reasonable

aﬁproximation to such objective rationality". 18

However, as Tobin (1980,a) remarked, despite our
reservations.about the Rational Expectations Hypothesis, it
does not necessarily mean that the other alternative treatﬁents
of expectations are superior to rational expectations metho@s.
The opposite, he suspects, is true, But what is more
important is that economists should pay more attention to
aciwal data on expectations and how they are formed, less to
their own assumptions about what they are or how they should

be formed.

18,  Herbert A Simon, "Models of Man®, 1959,Page 198,
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III

THE NEW CLASSICAL MACROECONOMICS AND
ITS POLICY IMPLICATIONS

The application of the Rational Expectations
Hypothesis in the area of macroeconomics and the radical
policy conclusions emerging therefrom can be understood
against the background of the Phillips Curve and the Natural
Rate Hypothesis. In fact, the Rational Expectations
Hypothesis may be viewed as supplementing the Natural Rate
Hypothesis in the argument that the Phillips Curve does not
yield any trade-off between inflation and unemployment

that can be consciously exploited by policy makers.

THE PHILLIPS CURVE.

A.W. Phillips (1958) had noticed a striking inverse
relationship between British unemployment and inflation
rates over a period of 97 years (1861-1957). This empirical
observation, which came to be labelled as the Phillips Curve,
led to a number of similar studies trying to estimate this
relationship for other countries and for diffefent periods.
It simultaneously gave rise to the notion of a trade-off
between the +two variables, which could be exploited by
policy makers $ an unemployment rate higher than what is

considered to be socially desirable or tolerable could be .
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remtdied by moving up the Phillips curve (with inflation
on the vertical and unemployment rate on the horizontal
axis) via a policy of inflation and, conversely, infla-
tion rates could be lowered only at the cost of an
inérease in the unemployment rate., Or, authorities
could purchase increases in employment and output by
paying in terms of higher inflation rates, and vice

versae.

Phillips's theoregtical justification for this
relationship appeared to be Quite straightforward. Just
as an excess demand in product markets results in an
increaée in prices eliminating the disequilibrium, an
excess demand in labour markets implies an upward pressure
on wage rates. That is, when unemployment is relatively
low, firms f£ind it difficult to hire workers at the
prevailing w#ges. and would, therefore, be compelled to
bid wages up in an attempt to attract more labour. and
the greater the excess demand the greater ﬁould be the
upward pressure on wages, periods of high employment then
being associated with larger increases in wage rates or
higher wage inflation. On thebotﬁgr hand, in slack
labour markets when unemployment is relatively high, the
upward pressure on wages is eased. Further, if wages
are a major éomponent of total cost, or if prices aré

simply a mark-up on wages, the connection between



- 72 -
unemployment and price inflation is established.

One could visualise a map of socia; iﬁndifference
curves as functions of unemployment and inflation rate;,
downward sloping and concave to the origin, more of
either variable implying a diminution to social u;ility
(Phelps, 1967). The optimum combination of inflation
and the unemployment rate is then determined by the
tangency between the Phillips Curve and the lowest
attainable curve., If the prevailing-rate'of unemployment
exceeded the optimum rate, determined by this tangency,
then the recommendation for policy would be an increase
in aggregate spending generated through monetary growth
and/or government expenditures, such that, as demand and
prices begin to rise, producers are encouraged to employ
more resources, resulting therefore in the rate of
inflation and the output level consistent with the
targeted rate of unemployment on the Phillips Curve.
That is,.the reduction in unemployment is, in this,case.

more than worth the additional inflation that it entails.

Consequently thege arose a case for activist
economic policy s even minor f£luctuations in economic
activity could apparently bé smooﬁhed out by appropriate
monetary and fiscal measures. When output and employment
are feared to fall, relative to their secular trends,
the authorities could adjust their monetary growth rates,

tax rates and expenditures to avert the decline in output,
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and vice versa - a policy of leaning against the wind to

attenuate the business cycle.

However, one of the most crucial prOpositiohs
implicit in this_framework is that relationships between
variables, such as the Phillips Curve, or the reduced
form equations of econometric models, are invariant with
respect to the policies adopted. That is, for example,
the terms at which a trade-off between inflation and ‘
unemployment can be negotiated are not affected by the
particular monetary and fiscal policies adopted for this
purpose. It is this proposition which came to be

questioned by the Rational Expectations School.

But prior to that the Natural Rate Hypothesis was
advanced by Milton Friedman (1968) and E.S. Phelps {(1967)
which undermined the ability of policy makers to secﬁre'
any permanent increase in employment through a given

increase in the rate of inflation.

THE NATURAL RATE HYPOTHESIS.

Milton Friedman (1968) pointed out the fallacy in
Phillips' argument, the failure to distinguish between
nominal and real wages, remiqding us that demand and
supply of labour should be visualised as functions of the
real wage rate. ‘Aﬁ excess demand in the labour market

exerts 4n upward pressure on the real wage, which could as



well e satisfied by a f£all in prices, nominal wages
remaining unchanged. Periods of high employment need not

necessarily imply rapid increases in the price level.

In fact, Friedman argued. that labour market
decisions should really be viewed as being made with
reference to expected real wage rétes. Employers would
refer to the nominal wage demanded by workers and deflate
it by their exbectations of the.prices of their products.
Employees, similarly, would deflate the nominal wages
offered by their price anticipations for the basket of

goods consumed by them.

. The natural rate of unemployment 4is +then defined
by Friedman as that rate which corresponds with equi-
librium in-the structure of real wage rates. It corresponds
to that level of unemployment at which real wages are
moving along their normal or secular trend, which could be
maintained indefinitely as long as capital accumulation,
technological progress, etc. continue along their long=-run
trend. An unemployment rate less than the natural rate 1s
an indicator of excess demand in the labour market exert-
ing an'upward pressure on the real wage. On the other
hand, if the unemployment rate exceeds the natural rate,
it follows that there is an excess supply in thé labour
market, which will produce a downward pressure on real

wage rates. That the natural rate of unemployment is
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positive follows from labour market imperfections leading

to an equality between the number of jobs vacant and persons
unemployed. And as Friedman points out, this natural rate
is not unchané%ble’or immutable but is liable to alter

with improvements in employment'exchanges. changing costs

of labour mobility,.the varying strength of labour unions,

mipnimum wage legislation,etc.

The choice of the term natural rate was appaEently
made to distinguish between the real or natural and the

monetary forces in the economy - the Wicksellian distinc~
|

b

tion between the market and the natural rates of interest
was extended to the labour market. As in Wickéell's
argument, the monetary authority can depress and maintain
the market rate below the natural rate only by sustained
ipflation, and the market rate could be made to exceed
-the natural rate only by deflation. Further, adding
price anticipations which adjust in response to the
actual course of prices, though with a lag (as in the
adaptive expectations schéme). a discrepancy between the
market and natural rates could be maintained only by
accelerating inflation or deflation, as the case may be,

as explained below.

The logic of the hypothesis is as follows : the
economy is assumed to be initially in a period of stable

prices and wages, abstracting from their secular growth
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rates, with unemployment at its natural rate. The
monetary authority, however, wishes to peg unemployment
below its natural rate, and conséquently steps up thg
rate of monetary §ro&th. This monetary expansion
initiates an increase in aggregate spending - at the
prevailing prices real balances begin to rise, interest
rates beéin to fall, consumption and investment
expenditures are stimulated. Most of the rise in nominal
income will initially occur through increases in output
rather than in prices. Producers interpret the rise in
demand (increasing sales at the same prices) as limited
to their own products and a rise in their relative prices,
as cheapening the real cost of labour at the going wage
rates, and §eact by enlarging outputs, and in the process,
bid up nominal wage rates to hire additional labour.
Workers, evaluating the new wage offer at the initial
price level, not having anticipated any price rise, find
that, ex ante, thelr real wages have risen, Employment

rises.

But this describes only the initial impact of the
monetary expansion, As Friedman says, selling. prices of
all products will begin to rise in response to the
unanticipated increase in nominal demand, this increase
occurring faster than the rise in the prices of factors of

and
production. and as time passes, both employers R employees
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come to recognise that prices in general are rising. Real
wages, expost, have declined below their anticipated levels.
Price anticipations are then gradually adapted upwards to

_ the observed rise,.and hence maoney wages must rise to
restore the real value of wages to the previous level.
producers realise that the rise in the prices of products
was a general one and that the real wages to be paid have
not diminished. As the ex ante real wages that labourers
expect to receilve fall with the revised price expectations,
and as the real wages that producers exﬁedt to pay rise,
labour supply and demand begin to contract, and ultimately
the economy reverts to an equilibrium position, with
unemployment back at its natural rate, but with the rate

of inflation'higher than the 1initial rate, corresponding

to the higher rate of monetary growth, Hence, the trade-
off between inflation and unemployment was purely transitory,
lasting only as long as the money-illusion or the erroneous

price forecasts lasted.

The conventional Phillips Curve argument is thus
static in nature (Phelps, 1967), neglecting the changes in
anticipations that are induced by changes in the observed
rates of inflation. Or, Phillips' argument implicitly
assumes an expectation of an unchanging rate of inflation
(or stable prices abstracting from their long-run trend),

such that a rise in nominal wages occurring with monetary



expansion, coincides with a rise in the anticipated
real wage. However, with expectations adjusting to
the rising inflation rate, the Phillips Curve shifts
up bodily, with.equilibrium at the natural rate of
unemployment and the expected inflation rate equal
to the actual rate. If the authofity is still insistent
on achieving:a lower rate of unemployment, it will have
to step up the monetary growth rate further, which will
again raise employment over the per;od necessary for
expectations to catch up with the changed inflation
rates. Hence, an accelerating inflation is required to
ensure the mainﬁé%ﬁance of the unemployment rate below

the natural rate.

However, Friedman cautions against such an
accelerating inflation policy, for as price rises begin
to steepen, the lag in the adjustment of expectations
to realised values shortens; the cojefficient. of
expectations 4in the adaptife expectations formula is
successively revised upwards, and the transitory
departures from the natural rate become increasingly
short-lived. And, secondly, as in the long=-run, money
illusion is absent, and expectations are fully realised,
the long-run Phillips Curve ié vertical; that 1is,
any rate of inflation is consistent with the natural

rate of unemployment. There is no permanent trade-off
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between inflation and unemployment. The trade-off
exists only between the unanticipated component of

inflation and unemployment.

E.S. Phelps (1970) also demonstrated the
transitoriness of the Phillips Curve trade-off, although
along different lines., Postulating an atomistic labour
market, Phelps arghes that the non-homogenity of
workers and jobs;and the lack of complete (i.e. cost-
free) information regarding the availability of jobs and
labour supplies of different qualities, causes a |
disﬁersion of wage rates. Workers then reéognise that
their own experience with wage offers may differ from
what is offefed'by employers elsewhere. Unemployed
workers may then reject the first few sampled'Wage 6ffers.
prefe%&ng to femamn unemployed in order to search mére
easily for better wage offérs. Employed workers may
also quit their jobs in search of more remunerative
employment. Hence, the expectation of a dispersion of

wage rates causes search unemployment to be normal.

Similarly, firms may also require time to search
for new employees with the desired worker attributes,
thus leading to job vacancies. The vacancies could be
filled by some outlay on help-wanted advertising etc,,

and if they are especially numerous, by offering a wage
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differential~a wage offer higher than the average wage
expected to be earned elsewhere - in order to attract

the necessary labour supply.

Under stationary'conditions, thé search activity
by firms and workers would ultimately result in an
equilibrium - every worker would be employed in his
best job, the chances of fiﬁding a better employment
being so small that further expendituré on collecting
information and searching for jobs,vis not justified.
There would be no unemployment and the wage rate would
be uniform for each labour quality. Firmsltoo,would
have no more vacancies as the chances of finding better
qualified workers do not justify any further expehses

on search .and recruitment.

But, in normal times, changing product demands,
uneven technological progress and labéur-; force grdwth.
and so on, would, with imperfect information, justify
search activity by firms and workers. 'Hence, "positivity
of vacancies, even for the representative firm in normal
times, like the positivity of unemployment in normal
times, signalises the cost to both émployers and workers

of « reaching one another under incomplete ir;formation."1

1. E.S. Phelps, " Money Wage Dynamics and Labour Market
Equilibrium," in "Microeconomic Foundations of

Employment and Inflation theory", 1970.
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Phelps then assumes that because of the costs of
frequent wage revisions, firms adjust their wage rates
only periodically, the wage-setting dates beiﬂg
staggered so that a representative sample of firms sets
wage rates each day. At wage setting time, the Ch-ﬁrm
considers its desired wage differential, tfu , defined

# " e e ' :
as A = (w,L —W) /W (1)

* 4h : e
where VJL is the | fimm's optimal wage rate, W,

the average wage rate expected to be paid by oﬁher firms.
It is supposed that workers and firms have the same
expectation regarding the futuwe wage rate.‘and for the
first part of the analysis, Phelps postulates static
expectations whereby \deequais the recently observed
average wdge rate, the expeéted rate of wage change

being zero.

The desired wage differential varies directly
with the number of Vacaﬁcies in the firm - an increase
in the number of vacancies will prompt the firm to
enlarge the differential in order to facilitate
recrultment by encouraging workers to accept the higher
wage offer and avoid further search, and at the same
time to discourage employed workers from quitting.
Further, given the number of vacancies, the magnitude
of the wage differential will depend on the unemployment

rate in the economy - the higher the unemployment rate,
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the larger will be the flow to the firms of unemployed
workers in search of jobs,.and the greater the probability
of attracting the requisite number of workers with a
smaller wage differential. Further, é decrease in the
unempioyment rate may céuse increased quits as workers
may expect to spend less time in the unemployment pool

if they decided to search for better jobs elsewhere.
Vacancies may,.therefofe,increase, requiring a larger

wage differential to £ill them, ‘

If all firms are roughly equal, then the average
desired wage differential, z:? is a function of
the unemployﬁent rate, w (the ratio of unemployed
workers, U, to the total labour force, L ) and the
over-all vacancy rate, V'( V' = V/L, where V is the

number of vacancies). That is,

* .
A = m(uv) o (2)

The actual rate of wage change (W/W) in the economy is
postulated to be proportional to the desired differential,
as each individual firm revises its wage according to its
desired wage differential. G That is, |
Ww) = aa* |
= ')\f_m(u,v)} A>0 \Nao\W/&\: ®

(w\l<o 3 My Y0 as explained above.)
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Then, continuing with the assumption of static
expectations, Phelps goes on to derive the Phillips
Curve, The monetary authority is assumed to adopt an
expansionary policy with a view to increase aggregate
demand and lower the unemployment rate. As firms
observe the rising demand for their products and decide
to increase output by employing additional workers,
recruitment efforts are stepped up. The increased
search succé?s in locating some unemployed workers,
and the unemployment rate begins t§ fall, which in turn
may encourage quits and create more vacancies. Then,
as each firm's wage-setting date arrives, ié decides
on a higher wage differential and thus raises its wage
offer, so that gradually the average wage in the
economy rises.2 Hence, as the average desired
differential, Aﬁ y Tises the rate of wage inflation
also arises, and with it the rate of price inflation.
If &He unemployment wede is to be maintained at the
éf;gg} rate, the higher A  value will continue with
the associated higher rate of wage ihflation. s
2. As firms notice the increase in the average wage

elsewﬁere, their expected average wage (we)

estimates are correspondingly raised - the new
higher wage rate is expected to continue in the
future, Hence, later on, a part of ‘the increase
in the wage rate represents an attempt to catch

up with the higher We.
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Phelps then discards the static-expectations
assumption, to enquire into the more general case where
firms may forecast wage changes elsewhere. 1If, for
example, & firm's vacancy rate and the labour market
conditions were such as to warrant a 1% increase in its
wage rate, then if it expects the average wage elsewhere
to be increasing at the rate of 2% per annum, it would
have to raise its wage offer by 3%; Hence, to determine
the actual rate of wage change, one must add the
expected rate of wage change; (ﬁ/W)e, to the réte of
wage change as per the desired ﬁage differential under

static-expectations

(WA) = Aot + (/W)

= Mm@, + (\?q/w)e | (4)

Furthermore, the wacancy rate is itself shown
to be related to the unemployment rate., The rate of
growth of employment depends on.the number of persons
hired and the number of quits per period of time, which
in turn depend on u and v. The highér the unemployment
rate, the easier and faster the recruitment (hires) by
firms and the more effective the discouragement to qdits.
On the other hand, the higher the vacancy rate, the more

intensive the recruitment effort made by firms and hence,
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the greater the recruitment, while this increase in hires
may itself induce quits. That is, defining 2 = N/L

where N is the growth of employment per unit of time (dN/dt,
N being the number of employed persons) and L, the tabour -

fo;:ce, PR

=7 (w,N) | (5)

whith Phelps solves to yield,

Vo= v (w,%) (6)

However, u and 7Z cannot move independently of each
other for léng, as‘ a high rate of growth of employment,
would imply a falling unemployment rate., Hence,
-corresponding to any unemployment rate that is to be
maintained over a period of time (W) there is
associated with it a steady:and, hence, a steady N .
Then, the vacancy rate can be expressed as a function of

the unemployment rate alone. Rewriting equation (4)

(W) = A[FE) « Wy W
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Then in equilibrium,the equality between the . expected

and realised rates of wage change, will imply.

J@) =0 N (8)

-
Phelps shows that there 1s only one unique W , the
‘equilibrium rate of unemployment, that satisfies the

above equality.

The main point of this result is that o is
independent of the rate of wage inflation, actual or
expected. In equilibrium, a large rate of wage inflation
will.only imply an equally large rate of expected wage
inflation, not a smaller rate of unemployment. Or, the
steady state equilibrium Phillips Curve is vertical at
{l*' . While Phelps does not explicitly spell out
an expectations scheme (in this model) whereby agents
forecast wage rate changes, he does menfion that any
continuing wége inflation will Qenefate expectations of
that inflation, so that eventually (t:l/W)e approaches
(ﬁ/W) s the long-run trade-off between inflation and

unemployment is non-existent.

However, the longgrun could be interpreted as some-
time: in the distant future, that anticipations are
slow to adjust in reality. Hence, a meaningful trade-off
exists in the shorterun. And this, as Modigliani(1977)

comments, "opened up new vistas of'enjoy-it-now, pay-



later! policies“.3 Hence, activist economic policies,
including a feed-back from current economic conditions
to policy settings, could still be advocated. Or the
Natural Rate Hypofhesis could, in the extreme view, be
regarded as a mere intellectual curiosity with only

4
remote policy implications.

RATIONAL EXPECTATIONS AND THE POLICY
INEFFECTIVENESS PROPOSITION :.

The Mew Classical Macroeconomics pushes the

Natural Rate Hypothesis one fundamental step further by

replacing the adaptive expectations mechanism inherent

in it by the rational expectations postulate. Expectations

of optimising ecocnomic agents are hypothesised to be

upbiased féfecasts of variables, kased:on:information on

the relationships between economic variables, the

monetary and fiscal policies of the government, and so

on, Demand and supply décisiohs of market participants

3. F. Modigliani, " The Monetarist Controversy or,
Should We Forsake Stabilization Policies ?TAER..
March 1977. |

4. The Natural Rate Hypothesis céme to be criticised
also for its assumption of competitive markets,
perfect wage and price flexibility,6 etc. This
criticism which extends to the rational expectations
version of the hypothesis will be diééussed in

conjunction with the latter.
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are guided by anticipations of future prices, wages,
interest rates ,etc. which embody anticipations of
government policyAmeasures and their estimated impact on
these economic vagiables. The crux of the argument 1is
that any systematic monetary or fiscal policy rule, which
is inherently predictable by economic agents, will be
fully accounted for in their market decisions. Because
of this any such systematic attempts made by the
authorities to affect the real variables, output,

employment, etc, will be frustrated.

The argument can be presented with the help of the
model formulated by sargent and Wallace, (1975,a). As
discussed earlier, the Natural Rate Hypothesls posits
that it isiénly the unanticipated inflation that is
capable of affecting real economic activity, fully
anticipated increases in prices leaving output‘and
employment uhchanged. Such a short-run Phillips Cur&e
relationship between inflation and unemployment can be

written as

Pt = ‘P*\:-ﬁ. = ¢° Al ¢1_ U'\:

-"65-‘.\.\33:: - \’\;—1) T & | (9)
(9, ¢0) .

where Uyis the rate of unemployment in period t, Py
is the logarathm: of the price level, t-LFwt is the
logarithmn of the price level anticipated byhthe public
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at period ( 41 ) to prevail in period t, and <€, is
a random term, Hence, an increase in anticipated
inflation (4., %% ~— Pg-o ) shifts the Phillips
Curve upwards by the full amount of the increase. Or,

rearranging terms,
* — _
(Pt"‘ Pi-1) "(t-‘l\’t - ‘(’1-.-3.‘) - ¢o * ¢1. Up & ey

e. o (Pt - x-q P*‘h) = ¢o' - ¢5L Ut -~ Gt

it is only the difference between the actual and expected
rates of inflation, the forecast error, that can influence
unemployment. When inflation is fully anticipated it

follows that

¢o '\'-¢1Ut Y€ =0

Onr, U = | (—‘pq/¢1) - (1/gbﬁ>€t

unemployment varies randomly around its natural level,

(- %/ 2)-

Sargent and Wallace further postulate a reduced-

form equation describing the behaviour of the price level

Pr = am, + box, (10)

where m_ is the logarithem of the money supply and xy

represents a vectér of pre-determined variables including
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endogenous variables and random terms; a and b are the

parameters associated with m_ and Xy o

The short run trade-off between inflation and
unemployment obtains when inflationary anticipations fall
short of the realised values. As mentioned in Ch.I, the
adaptive expectations scheme, with the expectations
coefficient less than unity, results in consistent
underestimates of the inflation rate or in consistent
forecast errors. This consistent underestimation enables
the monetory authority to negétiate a tfade-off. To
demonstrate the point, Sargent and Wallace posit, first,

the following simple expectations SChemé.

t-a Fe = 2 Pe-a : (11)

Where P is a parameter. {1y

¢

The three equations (9) = (11) can then be solved
to determine unemployment and inflation as functions of

the money supply and Xy

- ¢° - 4;:} - (12)

Pe=Peoy = O(my—my,) + B (%g = %e-9) (13)

Hence, the unemployment rate is sensitive to.monetory

growth rates which can be adjusted to secure a reduction
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in the former. Or, the monetary growth can be suitably
changed to affset fluctuations in employment and output
caused, for example, by fluctuations in Xy o if the
authority's objective is to stabilize the economy. Or,
the authorities can devi{se an optimal policy rule with
reference to the social indifference curves between

inflation and unemployment.

Replacing (11) by the geometrically-declining=-
weighted average scheme of adaptive expectations, with
fixed weights, would not cause any substantial change
in the above argument. For the benefits of monetory
expansion derive from the individuals' inability to make
accurate price forecasts : as long as expecéaticns are
formed as per either a stétic or adaptive expectatiohs
scheme, the inflation rate will be consistently
underestimated, and the rate of unemployment can be
maintaiﬂed below the natural rate, until the bias in
expectations is totally removed. With an expectations
coefficient less than unity, the expectational errors
would continue indefinitely, though diminishing in size
as time passes and anticipations adapt gradually to the
new higher rate of inflation. Hence, the impact of a
given rise in the monetary growth rate gets distributed
between output and the rate of inflation, shifting
increasingly towards the latter as expectations are

revised in the 1light of the experienced pricte rises.
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As Robert Hall notes, the benefits of the
éxpansionary policy ariée from the ability of the

authority to "trick economic agents into behaving in

socially preferfable ways, though this behaviour is not
in their own interests... The gap between the actual and

5
expected inflation measures the extent of the trickery."

When expectations adjust rapidly, the entire effect of an
expansionary policy gets transmitted swiftly to

(anticipated) inflation alone.

Implicit in these Phillips Curve relatlonships are,
therefore, descriptions of the way in which economic
agents predict the future on the basis of the past.
Economic agents are assumed to behave as if they are
ignorant of government policies. Once knowledge of such
'policies is allowed for, it follows that all rational
decision makers will try to estimate their impact on the
economic variables of their interest. If, for example,
workers came to recognise the pattern of the systematic
feed~back rule implemented by the government, they could
predict the future monetary growth rates, and with an
understanding of their relationship with the rate of
inflaticn, they would correctly anticipate their real

wages.

5. Robert Hall ,"The PhillipsCurve and Macroeconomic
Policy" in “"The Phillips Curve and Labour Markets"
edited by K.Brunner,JME, 1976, Supplement.,
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They would no longer be deceived into believing that the
higher nominal wages offeréd correspond to a higher real
wage. Similarly, if produéers were to successfully
predict the monetary growth rate, they would foresee that
the rise in prices is a general one and not limited to
their own respective products. Labour supply and demand
remain at their original, pre-expansion levels. The
authority can no loﬁger maniphlate the economy, for it
has been denied the power of systematically tricking the

public.

This result can be demonstrated by discarding the
expectations scheme (11) in favour of rational

expectations 3

-1 ?*t = E g, (Pg\lt-»‘) - (14)

where E is the mathematical expectations

t=-1
operator, conditionad on information available through

period t-1, I the latter including information on

t-1’
the economic relationships, the previbus forecasted and
realised values of the variables and the.govérnment's
policy rdie.» That is, expectations are postulated to be
unbiased forecasts of the relevant variables, with

expectational-er;ors serially uncorrelated,
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Given information of equation (10) it follows that
*
-2 Py = Et—m("t\lt-a)
= ab my * bR % (15)
and substituting from (15) and (10) in equation (9) yilelds:
-1 )
Uy = ¢1_ ‘ “(“"t"Et-m"‘Q + b("t’Et-x)‘Q

—¢o - ét.]

"The authority is then assumed to follow the feedback

(16)

rule below :=-

m, = 6‘6_‘_1 * ‘Y\\'_ . ' _ (17)

~ where 67},1 is a set of observations on variables for
period t-1, and th is the random component of money
supply which is serially uncorrelated and also uncorrelated
with © ,

Then, if expectations are rational, with Ies

incorporating fTé_i and the policy rule (17),

A *

as EH_ (Y\t\e'm) =0.

E m = GSth_t (A%)
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Therefore, the expectationd) error for money supply 1is

™, — Ew.\. "y = V\t (19)

Substituting (19) into\(16) results in
- b E - — < -} ' (20)
U, = ¢‘.L q“'\t * b (v, {-.-a_xt) o £

The parameters of the government's feedback rule, G,
do not appear in (20), from which it 1s evident that the
behaviour of unemployment is independent of the systematic
and, hence, predictable feedback policy rule adopted by
the government. The only component of money suﬁply which
alters unemp%oyment is the random element, W\'t ) and it
does so solely because it is unpredictable. On the basis
of the information contained in e’g_—& there is no way in
which the ﬂ\'s can be predicted éither by the government
or the public.

Hence, the authority is no longer able to conduct a
countercyclical policy, for there is no feedback rule which
it could employ and yet expect to systematically trick the -
public. And it cannot exploit the Phillips Curve even for
one period;the short-run Phillips Curve itself is vertical.

“Thus combining the natural rate hypothesis with the
assumption that expectations are rational, transformsrthe
former from a curiosity with perhaps remote paliéy

"implications into an hypothesis with immediate and drastic
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implications about the feasibility of pursuing a counter-
cyclical policy."6 In more precise terms, the
probability distribution of output relative to capacity
remains the same, irrespective of any systematic response
adopted by the monetary apthority to economic conditions.
The economy is entirely free of money i;lusion, with
economic agents possessing the same information as the
monet&ry authority regarding the structure of the economy,
past vaiues of variableé and the policy rule in effect.
And, just as the government cannot hope to secure any
output increases by a monetary expansion, nor need it pay
in terms of increased unemployment and output loss if it
reduces the monetary growth rate in an attempt to lower |

inflation rates.

The results of this model then conform with those
of classical macroeconomics where the economy was believed
to be dichotomised between the real and monetary sectors, .
independent of each other. Changes in nominal aggfegate
demand there impinge only on the price level and not on
output and employment which are determined in the labour
and p;oduct markets, with labour demand and supply
dependent on the real wage rates, .a market clearing

condition determining the equilibrium wage rate and

R OSR MR Mm M s M @@ e S ) S E B en MR WD G Gn B W e W W W W e @ em

6. Thomas Sargent and Neil Wallace,"Rational
Expectations and the Theory of Economic Policy",
June, 1975, i
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and volume of employment, the latter determining the
quantity of output vié the production function. This
neutrality of money results in the New Classical
Macroeconomics as_ﬁell, but applies only to the systematic
component of the money supply rule. Random or surprisé
monetary changes can still catch decision makers unawares,
forcing them into expectational errors, and, temporarily,
into working and producing more (or less) than they would

have, had such changes not occurred.

In fact, the policy neutrality proposition i$§ not
entirely novel. The argument behind it had been presented
by Wicksell in 1906% ‘“Sometimes ... we hear it said that
certain changes in the value of money ... might be preferred
under certain circumstances to.perfect stability. Rising
prices would act as a stimulus to enterprise...ThiS'view‘
is, however, evidently naive. It need only be said that
1f this fall in the value of money is the result of our
deliberate policy, or indeed can be anticipated or forseen,
than these supposed beneficial effects will never occur,
since the approaching rise in prices will be taken into
account in all transactions by reasonably intelligent

7
"
people.’  The yew Classlcal Macroeconomics explicitly

incorporates the rational expectations mechanism whereby

7. Knut Wicksell, "\estures in Political Economy, "
Vol.II 1935 edn., page 129,
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reasonably intelligent people can learn to anticipate such

price rises.

More complex macroeconomic models have been built
wherein given rational expectations, the policy neutrality
proposition is established.: Lucas (1972,a), Sargent:
(1973) ,Sargent and Wallace (1975,b), Barro (1976), McCallum
(1980), McCallum and Whitaker (1979),etc. These models
explore the macroeconomic behaviour underlying the Sargent
and Wallace model described above, or investigate those
aspects 6f policy not considered by it, such as pegging
interest rates, pegging nominal variables, the impact of

fiscal policy and built-in-stabilisers, and so on.

Robert E. Lucas (1972,a),for example, tries to
reconcile empirically observed Phillips Curve relatiqnships
with the monetary-neutrality and policy-impaotence
argument within a framework in which all prices are
market-clearing, all agents behave optimally in the light
of their objectives and expectations, and all expectations
are formed rationally. Building up from microeconomic
behavioural equations for individual agents, postulating
identical economic agent and aggregating, Lucas arrives
at an abstraqt maqreeconomic model in whichbthe economy
1s divided into two physically seperated markets, each
trading in what is intrinsically the same good, but which



- 99 o

gets differentiated by virtue of the isolated markets.
Traders get allocated across the markets in each period
in a stochastic way thereby introducing fluctuations in
the relative prices between the two markets. Another
possible source of price changes aﬂ'us_‘from the stochastic,
and not entirely predictable, changes in the quantity of
money. Information on current prices is restricted to
the particular market in which the individual is trading—
while economic agents know the past values of the

general price level, they can only guess it; current
value as they are assumed to have no information on the
current price in the second ﬁ\arket.8 That is, ”
information on the current real and ﬁonetary disturbances
1s conveyed to agents only through the local price in

the market in which each agent happens to be. Thus any
change in the local price forces agents to aésess whether
it results from a relative real demand shift or from a
nominal one. This would result in agents reacting to
what are really fluctuations in the general piice level
as if they were, in part at least, changes in relative
prices, thus changing real outputs - a non-neutrality of

money which could explain empirically observed Phillips

8. This assumption is sought to be justified by
arguing that in a multi-commodity wotld, no one
observes all prices; an optimising trader processes
only those prices crucial for his decision-making
carefully and frequently, less important prices less
carefully, and most prices not at all. Hence,
information on prices conditioning forecasts 1s less
than complete,
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Curves. However, in the next period as the information

on the prices in both.markéts for the previous'period
becomes available, the change in prices is recognised for
what it was,as originating from the aggregate monetary
disturbance - the confusion between aggregate and relative
values is dispelled, and the change in the money stock

no longer affects output, unless, oficourse, a fresh

monetary disturbance occurs.

However, 1f the monetary authority repeatedly
attempts to secure output changes via monetary changes
then, with time-, individuals will come to recdgnise the
greater and increasing variability of the general price
level as compared to that of the relative price, so that
subsequent local price changés will come to be
increasingly attributed to the monetary fluctuations,
‘inducing §herefore, smaller output responses, Or, as the
monetary authority deliberately t;ies to exploit the
Phillips Curve, it meets with diminishing success; the
Phillips Curve begins to steepen with a worsening of
the terms of the trade-off.9 SR

Sargent and Wallace (1975,b) formulate a
macroeconomic model (not derived from microeconomic
behavioural functions, as is Lucas' model) to analyse

the effects of alternative monetary policy rules.

9. T his result is derived by Robert Barro (1976) as
well.
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Specifically they consider two strategiés available to
the government s one to peg the interest-rate period by
périod. adjusting money supply to accommodate whatever
the demand for monéy at the pegged rate of interest, and
two, to set the money supply period by period, accepting

whatever interest-rate that equilibrates the system,

The aggregate supply in the economy is postulated
as éer the Natural Rate Hypothesis, varying in response
to productive capacity ( a combination of capital
accummulated and labour ) and. unanticipated inflation.
Aggregate demand depends (1nverse1y)‘on the expected real
rate of interest, which is the nominal rate adjusted for
anticipated'inflation. on productive capacity, which
is supposedly a measure of wealth, and.a set of exogenous
variables such as government exﬁenditures;etc. The
portfolioc balance condition relates the demand for money
to the price level, output and the nominal rate of
interest. Productive capécity depends on its previous
level, the real rate of interest, and on the exogenous

variables, such as government tax rates, expenditures,etc.

The qovernment then hag a choice between two

deterministic policy rules:

m, = RO, _ - @2)



where L is the nominal rate of interest in period t,

m., the logarithom of the money supply, and G, -4 the

tl
set of exogenous and endogenous variables, information
on which is possessed both by the government and by the.
public, and which guides the government's choice of

interest rate or money supply.

Then, following the argument in the model presented
first, it is shown that under either rule the authority
finds its attempts to control any of the real variables:
the real rate of interest, productive capacity, output,
completely foiled. The policy rule actually in effect
is known to all agents and is accounfed‘for in their
anticipations. If the money supply is pegged at a certain
level in'response to fluctuations in the variables in ﬁT,i
then the associated price level is anticipated by market
participants, leading therefore to corresponding changes
in nominal wages, nominal interest rétes.,etc. - real
wage rates and the real interest rate are unaffected. If
the interest rate is pegged, prices adjust, leaving the
real rate unaffected. Hence, thé.reglbvariables in the
economy evolve as per exogenous processes = i.e. their
distributdens are independent of the parameters of the
feedback rule. There is, therefore, no 6ptimal policy

with respect to the real variables: any one rule is as
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1o.
good or as ineffective as any other.

However, the monetary authority can still, if it so
wishes, control the nominal variables in the economx:.As
Sargent and Wallace (1975,a) remind us, the new claésical
modéls are compatible with a policy designed to -achieve )
and maintain any particular rate of inflation. By
altering its money-supply, it could bring the public's
anticipations in line with the chosen rate. However, a
corollary of the neutrality argument is_that as alternative
rates of inflatiqn have ho real consequences, an extremely
high rate of inflation which is fully expected is

. 11.
equivalent to a low, expected rate.

10. In Robert Barro's (1976) model, which is an
extension of Lucas' model with economic agents
unable to sift the nominal from.the real components
of a disturbance, if the monetary authority aims to
minimise the variance of output over time, then the
optimal money supply rule is one which minimises
the monetary variance itself, Fhat is the variations
in monetary growth causing the aggregate-relative
confusion and the consequent fluctuations in output
must be minimigsed, A policy rule satisfying this
criterion of optgimality is Friedman's (1968)
constant %, 9 monetary growth rate rule, which is
completely predictable (with Zero-variance of the
monetary growth). In the context of any feed-back
rule, with random elements (such as equatibn (17),
the output variance is minimum when the wvariance of
the disturbance term is minimum. That is, the
monetary authority must follow a steady path of
money growth,

11. However, this implication of the neuirality argument
appears unrealistic as discussed later in the
chapter.
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McCallum and Whitaker (1979) investigate the
neutrality proposition Qith respect to activist fiscal
policy and built-in-stabilisers. Their aggregate demand
equation.12 therefore, explicitly includes terms in
real government spending'on goods and services ( A% )
and feal tax liabilities net of transfers ( 2z, ) both in
logarithamfe: terms. To distinguish between automatic
or bullt-in-stabilisers and policy feed-back rules, they
assume that the fiscal authority holds tax rates fixed,
not changing them in response to economié conditions, so
that tax liabilities depend only on current output. On
the other hand, government expenditures are determined
as per a feedback rule, changing systgmatically‘in
response to’past values of aggregate variables.

Specifically, 2 and 9 are described by

t

Ze =T+ Ty, | (T1>‘» | (23)

9 =T N9, T M Yen »(fr,_<o <7 L) (22)

Hence, tax liabilities are positively related to current
output_measured in logarithms, Yo Governmént spending

is partly autoregressive, and partly dependent(inversely)

12, - These models with explicit aggregate demand and
supply equations seem to follow the Keynesian line
of modelling, as contrary to the Monetarist
practice which accords importance to the money=

stock~velocity equation.
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or counter-cyclically)on the most recently observed value

of output, Yeo1.

Next, the model's IS and LM functions are specified

as :
Y= Yo b, ["—t ol -1 (\’tﬁ.""tﬂ + b, e

(26)

(¢470 3 €, <0)

Output, y¢ , is inverseiy related with the expected real

interest rate (nominal rate r adjusted for the

&
anticipated inflation) and tax payments, z., and positively
related with the amount of government spending. The

demand for real balances (mt - Py Yo m representing
the logarithm of the money stock and p, the logarithm

of the price level in period t, depends on curient output
and the nominal rate of interest. Expectations are
rational, with no difference in‘the information available
to the government and the public, either with respectito
economic data,‘the model describing the economy or the

set of government policies. e, and Vv, aré the

t €
disturbance terms.
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The equilibrium solution for output is then shown
to be independent of the parameters of the rule governing
%t' Any change in government spending is estimated
from information on =P and Yeoq? the consequent
impact on aggregate spending (assessed from (25))and on

"the price level, estimated in advance. As.price ”
anticipations are thus altered, private spending adjusts
and accommodates the increased government expenditure,

o .
lexing aggregate output unaltered.

However, the tax-rate parameter,-Ti,doeg influence
the level of output indicating, therefore, the effiéiencY
?f built-ine-stabilisers as opposed to the impotence of
the activist feedback rule. This is so because tax
liabilities are determined automatically in the
equilibration process. While government spending and
expectations thereof require knowledge of economic
aggregates, the tax liability of each economic agent
is computed only with respect to his own current income
or output, requiring no such knowledge of aggregate
variables. Thus, for example, an exogenous shock
increasing aggregate supply, implies that each individual
agent finding his output and income increased, transfers
a larger amount as taxes to the government, thereby
reducing his disposable income for spending, reducing

the upward pressure on prices, and hence counteracting
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in part at least, the response of outputs to the

increased demand and prices. The impact of the disturbance
.i; reduced. In fact, the higher 1is Ti (the ratio of the
marginal to the a#erage.tax rates), the higher the
progressivity'in the tax structure, the greater the built -~

: 3
in-stability, which the authority can fruitfully exploit.1

If the authority were capable of setting 1ts
expenditures and money supply in the light of immediate
information on output (i.e. Yt)' the feedback occurring
from current aggregate values, then their activist
policies could also stabilise fhe economy,for this
informationqnot being avallable to individuals, would lead,
therefore, to inaccurate predictions of pblicy instruments.
But McCallu% and Whitaker argué that there is a lag with
which aggregatéve information becomes available, both
to the government and to the public, and feedback rules
must therefore be in the context of previous (the most
recently observed) values of economic aggregates, which,
again, are known both to the authority and to market
participants. On the other‘hand, "the distinctive

effectiveness of bullt-in-stabilisers results because

they serve to decentralise the setting of control values

13, The model, however, does not consider the disi{ncen-
tive effects on labour supply arising fraom veﬁg hidn
marginal tax rates. Realistically, increasing Ty
could impart greater stability to output, but it
foulg also lead to diminished work effort and output

evels,
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so that no single decision requiring aggregative informa-

0w l4,
tion, and hence, delayed reaction, is needed.

However, aé McCallun and Whitakar admit, equations
(23) and (24) appear to be somewhat implausible as
descriptions of fiscal policy. Equation (23) relates
tax liabilities to current real output implying either
that taxes are indexed to account for price variations,
or that the tax schedule is a proportional one.. An
alternative treatment would be to relate nominal taxes

{2 + Py ) to nominal income (yt + pt)’ Equation (24)

.
on the other hand, assumes that the the government can
control real spending for period t, which implies that
whatever thg price increase in that period, nominal
expenditures are revised upwards to keep real government
purchases intact., However, larger increases in nominal
expenditures could imply larger budget deficits and the
government may not wish to raise tax rates or increase
its borrowing or money issue to finance thelincreased .
expenditures. It would then be preferable to assume that
the government aims at a partidular level of nominal
nsudh a way that expected ntal expenditunes '
spending, 9 + pt’ ‘-\(3{\- Pé‘ EM\?,:)are set at the desired

level, With these alterations in (23) and (24), McCallum

14. B.T. McCallum and J.K. Whitkar, "The Effectiveness
of Fiscal Feedback Rules and Automatic Stabilisers
Under Rational Expectations", JME, 1979.
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and Whitaker proceed to show that output is still
independent of the government's expenditure rule, though

dependent on the tax-rate parameter,

POLICY EVALUATION :

_ The main thrust of the above arguments is then,
that empirically observed relationships such as the
Phillips Curve, should not be construed as offering policy-
makers any substantial control over the economy. Lucas
(1976), in fact, believes that empirical estimates of the
reduced form relationships of macroeconometric models are
gquite misleading in forecasfing the efficacy of alternative
policy rggimes. Howevgr, successful these‘models may be
in short.term forecasting, they provide n6 useful
information on the actuél impact of alternative economic

policies.

Lucas describes the economy by a vector of state

variables, Yy s ©Xogenous, forecing variables, xg amd a
vector of random shocks,et. The motion of the economy

is determined by
Yoo = &(Yg\ ¥e» "t) (27)

ahﬁgpgﬂith a description of the distribution of €, and



- 110 -

the behaviour of x, over time. The function, £, though
fixed is not directly known. The task of the econometrician
is then to estimate £, the normal econoﬁetric practice

being to specify a functional form F in advance, and then
estimate 3 vector parameters, oC, relating yt*z‘llto Y

and x,.» Such that ¥ .4 1 can be estimated via ¥

Flye, %o, €, <p )7 L

'g'(\/t)xc;éb)-:'_- F(\/b)xtf"cl 4“) N C

A policy is then defined as a specification of some
of the components of x. Given F and the ol estimates,
policy evaluation is apparently simplegexamine the changes

brought about in y by alternative specifications for x.

However, an important assumption in this approach
to policy evaluation 1s that the function F and the
values of the parameter véctor &L are invériant wifh respect
to any proposed policy changes : the éstimates of of which
are obtained from past sample values when a certain set of
policles was in force will, in the future, continue to
describe the relationship between.the dependent variable
(yt + 1) and the observed explanatory variables (Yt, xt)

when a different set of policies will be in operation.

But Lucas points out, the components of the F

function are really behavioural relationships - demand
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and supply functions of economic agents - which incorporate
their expectations of the future. As these expegtations
alter, their optimum demand and supply decisions also

change and the relationship between the dependent and the
observed explanatory variables is different, To assume

that F and o are stable or invariant under alternative
policy rules is to assume that economic agents' expecta-‘
tions of policies and their expected impact on .the variables
that are important to them are invariant in the face of
policy changes. And this; Lucas asserts, is an extreme

assumption.

To illustrate the point, Lucas refers to the
aggregate consumption function formulated by Milton
Friedman (1957) wherein permanent consumption is proportional
to permanent disposable income, the later being an estimate
of a discounted (expected) future disposable income
stream. The deviations of current consumption from
permanent consumption, and of current income from its
permanent level -are postulated to‘bé trahsitory and
:andom.. An econometric estimate of_the‘consumption
function may, for example, proxy permanent income by a
welghted average of current and past observed income, and
thereby relate current consumption to observed'values of
income, Now, 1f the policy maker wishes to examine the
impact of a permanent, constant increase in disposable

- e :
income of X (e.g. via A Yax cul ) thenAforecasted increase
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in consumption from the econometrically estimated
consumption function may pfove erroneous. If the policy
change is understood ;n advance by economic agents, then
their (pe;manent) consumption is immediately revised
upwards by the same proportion as the increase in
permanent income (X). However, the consumption function
formulated for estimation does not permit expectations
of future income to change with expectations.ef a change
in policy : the distributed-lag estimate of permanent |
income does not account for the expected change of R in
permanent income, and hence actual consumption increases
are underestimated. Or, the measured marginal pfopensity
to consume is apparently increased (i.e. the marginal .
propensity €o consume from the econometrician's measured
permanent income is higher) Consequently, the policy- |
maket is misled by the econometric estimates of the |
consumption function when evaluating the impact of a

proposed permanent increase in disposable income.

Reverting to the Phillips Curve, estimates of the
output-inflation trade-off obtained when a particular set
of policies was in force, will be misleading in forecasting
future output and inflation rates when policy changes
are proposed. That is, if the authority deliberately eets
out to explo;t the trade-off and raises the rate of money

growth then, as economic agents come to learn of the
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policy change, they anticipate_the increase in the rate
of inflation consequent upon the increased monetary

~ expansion, and accordingly revise their demand and supply
decisions. While the parameters of the decision rules
describing their responses to expectations remain: the
same, the parameters relating their expectations to
observed variables change::. Then, the observed values of
the trade-off may be quite different from what was

anticipated from the past sample.

For any meaningful evaluation of the alternative
policies proposed, the authority must %ake account for
individqais'expectations of policies, how they are altered
when policies are modified, and what is the consequent
impact of these revised expectétions on their economic

\

behaviour.

BUSINESS CYCLES

If economic agents' expectations are rational..if
their information sets include all lagged values of
variables, including their forecasts, then their forecast
errors must be serially uncorrelated. Therefore, on an
average, there will be no systematic relation between
the expectational error in aﬁy one period with that of any
other period. Fluctuations in output and employment,

however, are shown to originate from forecast errors and
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hence, the new classical models appear incapable of
explaining the serially correlated movements observed in

output, employment etc,

The new classical theory must apparently depend on
serially correlated disturbances to the aggregate supply
function to explain business‘cyclesz ¥ the natuhal rate
itself fluctuafes,.... variations in unemployment rates
are substantially changes in voluntary, frictional or
structural unemployment rather than in involuntary

. 4115.
joblessness due to generally deficlent demand.

Reverting to the labour market specifications, the

argument implies that serially correlated movements in
-output and éhployment are caused by systematic shifts in
demand and supply and the resulting equilibrium, rather
than by movements éway from and towards their intersection
{Tobin, 1985@. That is, as labour demand curves shift with
changing technology, and as labour supply curves shift
with changing preferences between work and leisure,
serially correlated movements in employment and output

are visualised as resulting from similar movements of
technology, tastes, etc. Economic fluctuations are then

simply the moving equilibria of the economy's markets.

15, James Tobin, " How Dead if Keynes ?", Economic
Inquiry, October 1977. i
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However, Lucas and Sargent (1981) consider this
criticism fallacious on the grounds that it confuses
between "sources of impulses and bropagation mechanisms"!'6
while an unforseen monetary expansion, for example,
provides the aggregate deﬁand impulse for a movement of
unemployment and output away from their natural levels,
there could also be a propogationAmechanism at work. The
latter converts these impulses fro@ the serially
uncorrelated forecast errors into serially correlated |

movements. in oufput, employment and other variables. This

point is illustrated below.

Lucas (1975, 1977) describes one such propogation
mechanism embodying the accelerator principle of capital
stock adjustment to perceived relative price and output
{demanded) changes. First, each producer must assess
whether é glven shift in the relative price of his product
is only a transitory ohe, or one which is likely to
endure in the future as well (signal processing). If it is
judged to be purely temporary, a rise in the relative
price will be met with an increased employment of labour,
for investment is more of a long term commitment responding,
therefore; to what are viewed as permanent or enduring
shifts in relative prices. However, given that producers

can only imperfectly discern the transitoriness or

16. R.E. Lucas and Thomas Sargent, "After Keynesian
Macroeconomics" in "Rational Expectations and

Econometric Practice", edited by Lucas and Sargent,
1981,
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permanence of a relative price movement, it seems plausible
that their response to the price signal is a mixture of
both, an increase ;n employment of labour ahd of capital.
Secondly, a firm may opt for a staggered adjustment of

its capital stock to the optimal equilibrium levelg the
costs of capital accumulation may vary with its rapidity,
there may be gestation lags between the initiation and
completion of investment projects, there may be uncertainty

regarding future demand and cost shifts, etc.

In such a scenario, if producers further confuse
general price movements for relative ones, then an initially
unforseen expansion in aggregate demand can set in motion
a movement in employment, capital accumulation and output.
That is, if a monetary disturbance were correctly perceived
by all, it would result in an increasg in absolute prices
alone. If, however, producers mistake the price rise to
be in favour of their respective products alone (as in
Lucas (1972,a)), and possibly permanent, then optimal
capital and labour employment decigions are revised,
employment and investment increase, However, with time
as information on price rises in all other markets begins
to filter through, producers recognise their error. In the
meanwhile, as capital and employment gradually adjust
upwards, the added capacity in firms resulting in increased
outputs, retards the price rise, thus postponing the

recognition of the magnitude of the initial shock. In such
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a way, a monetary (or fiscal) disturbance and the assbciated

forecast error in one period can lead to much longer swings

in prices, employment, outputp etc.

The downturn is built into this enlargement of
productive capacity. When producers f£inally recognise fhat
the price rise was really a case of general inflation, and
not restricted to their own products, théy will have to cut
back their output‘- investment willlhave.to be at a rate
lower than the initial one as capacity readjusts downwa:d,
Thus, in principle, serially uncorrelated forecast érrors
can initiate serially correlated movements in output and

employment.

LOOPHOLES IN THE NEW CLASSICAL MACROECONOMICS.

The dramatic conclusion that monetary and fiscal
policies cannot systematically affect the time path of real
economic variables led economists to search for the possible
loopholes in the new classical macroeconomics, such that the

policy maker could be réjuvenated.

To begin with, Willlam Fellner (1980) contends that
government policies need not always be neatly divisible
‘into systematic and unsystematic components. The systematic
policies and the unsystematic shocks usually come in a
single package, and it may be difficult, if not impossible,

to separately identify the two. G. Haberler (i980,a)



- 118 =

considers it a drastic simplification to divide goﬁernment
measures into two clear-cut categotries - one systematic
and fully predictable, the other non-systematic and
unpredictable. Realistically,'qcvernment policies are
spread out over the whole range between»the systematic and
unsystematic, such that the question is not one of the

systematic versus the random, but one. of more and less

predictable.

For example, Fellner describes a government policy
with no detectable systgm behind it. The authority may be
following a policy of accommodating "a given so-called
underlying réte of inflation,“lvfcontinuing to adjust
monetary growth to accommodate the inflationzasiit
accelerates. 'Later, however, it may shift its stance
adopting a restrictive monetary poiicy, the shifts in
monetary growth rates occurring at different levels of
acceleration in the inflation rate. Individuals may then
be extremely uncertaln regarding the timing 6f the shifts,
and their decisions may allow for large risk-allowances in
the face of the highly uncertain and unpredictable course
of future inflation rates. The govérnmént‘s policy of
restricting monetary growth, not being fully anticipated,
would produce the real effects on output, interest rates

employment ,etc,

17. William Fellner, "The Valid Core of Rationality
Hypotheses in the Theory of Expectations", JMCB, 1980
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aAnother obvious critisiém is that economic agents
may not be aware of the policy rule, even if it were
completely systematic : the government has superior infor-
mation about its own future actions, and hence, agents no
longer make unbiased predictions of'the policy maker's

decisions.

John Taylor (1975)’conéiders the case when there is
a structural shift in monetary policy:; the econbmy is
assumed to be operating under one policy pule for a very
long time, and economic agents have bgen forecasting with
reference to that pérticular rule when, suddenly, the
authority adopts a new rule. As individuals cannot
instantaneously recognise the changed pattern of policy
rules it seems possible that they will, for some time
at leasg)hold a systematically incorrect view of the policy
in effect. Later, as time passes and fresh date. is
acquired, people would gradually learn.about the new
policy rule. But during the transition period, in the early
stages of policy watching, previously held beliefs of policy
will affect predictions leading to forecast errors s the
government can then influence the réal #ariables. In such a
case, Taylor shows that while agents continue to forecast
as per the old policy rule, the government can predict their
forecast errors. Then, an optimal policy rule can be
constructed in which the output and welfare gains from

reductions in unemployment (via. the changed policy and the
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consequent forecast errors) are set against the possible
loss resulting from the public's increasing uncertainity
regarding the price level and the resulting distortion in
resource allocation. As the cunemployment reductions are
_possible dniy in the transitional period of learning the
new policy, and as unemployment must rise to its o:iginal
level when the new policy rule 1s correctly understood,
the optimal bolicy rule will also depend on the policy=-

mavers' rate of time preference.

However, Sargent and Wallace (1975,a) point out that
new rules are not adopted in a vacuum; the policy change
occurs in response to some event - a change in administration,
new appointments, etc. And if poliéies can be and are
changed, ratibnal agents would account for such possibillities
as well and try to fathom the.process generating such
changes. Such complete rationality would then rule out all
freedom for the policy maker. “For in a model with comple-
tely rational expectations including a rich enough descrip-
tion of policy, it seems impossible to define a sense ih which «
there 1s any scope for discussing the optimal design of
policy rules. That is because equiiibrium values of the
endogenous variables already reflect, in the proper way,
the parameters describing the authorities' prospective
subsequent behaviour, including the probability that this

or that proposal for reforming policy will be adopted."18

18. Thomas Sargent and Neil Wallace, "Rational Expectations
and the Theory of Economic Policy", gune, 1975,
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On the other hand, there may be a definite role for
monetary and fiscal policies if the authority has superior
information on the state of the economy, than the public
does, this informational advantage being ipcluded in the
policy rule, Such an informational discreﬁancy could
result when there are economies of scale in information
gathering and processing which could.be usefully‘exploited
by the authority rathér than by individual economic agents.
The government may then for example, be able to:recognise
shocks to aggregate demand and suppb' much before they are
learnt of by individuals, and accordinglf adjust its policy
instelments to offset them, stabiliéing output and employment
along their secular trends. Barro (1976) examines the case
where an unanticipated disturbance reduces aggregate démand;
which, if recognised immediately, would simply cause an
equi-proportionate cut in prices, but producers, again
falling prey to the aggregate = relative confusion, would
begin to reduce outputs. fhe monetary authority having
immediately identified the nature and fhe magnitude of the
shock would adjust monetary growth upwards, to neutralise’
the impact of the shock — output does not,then,deviate from
its "full information" 12 level, the latter associated with
that level of information with which agents are promptly
able to separate the absolute from the relative priée
movements.

W W a > e = = P e e e @ w m wm wm o ----:- ———————

19, Robert Barro, "Rational Expectations and the Role of
Monetary Policy", JME, 1976.
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However, since this stabilisation policy works by
preventing a confusion between the relative and absolute
price movements, Barro suggesfs that an alternative to such
a policy would be the elimination of ;he informational
discrepancy. The more rapidly received obsertations on
aggregate variables coﬁld be conveyed to agents, augmenting
their information sets, and avoiding the cgnfusién between
real and nominal disturbances. But there may be costs
involved in transmitting the necessary information rapidly
to the public, in which case the aétivist stabilisation
policy could be the betfer alternative. Furthermore, as
Barro acknowledges, 1f individuals are aware of the
existence of active stabilisationipolicyn they .may £ind
it optimal to reduce their expenditure on gathering infor.

mation on changes in demand, the nature of price movements,ck-

R. J. Garden (1976),'howe§er, views this differential
access to information as "an implausibly weak reed upon
which to rest a counterattack against the Application of
Rational Expectationst Economic Policy".20 In modern
economies, data on prices, interest;rates, outputs, etc,are
published in newspapers only a few‘dayg after they are

compiled and economic agents could be as well or as poorly

informed about the economy as the government.

However, as Felge and Pearce (1976) ciaim. 1f learning

about the true structure of the economy 1s a Cthlicated,long

20. R. J. Gordonm,"Recent Developments in the Theory of
Inflation and Unemployment", JME, 1976.
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drawn out process, not necessarily resulting in accurate
knowledge about the relationships between variables, agents
may, in fact, discard the rational expectations scheme in
favour of the less expensive, adaptive - expectations scheme,
as discussed in Ch. II. Then, the consistent errors resqlting
from this forecasting procedure coulq grant the authorities

a measure of control over the real variables.

A much more foreceful line of criticism against the
Rational Expectations literature is'its complete neglect
of institutional rigidities, in particular the rigidity of
wages and prices. The Natural Rate Hypothesis and its
Rational Expectations vérsion assume that prices and wages
are perfectly flexible, adjusting instahtanéously to equate
demands with'supplies, and hence continuously clearing all
markets., The entire thrust of the policy ineffectiveness
proposition requires all anticipated changés in monetary
and fiscal variables to get transmitted directly to prices,
the latter flexible enough to adjust to the changed anti-
cipations. And as Tobin (1980,a) argues between the two
"pillars of the New Classical Macroeconomics, rational
expectations and continuous market cléaring, it 1s the
second which is crucial for ilts far reaching implications.
That 1s, systematic policies retain their effectiveness
when wages and prices are inflexible, even though expectations

may be formed rationally, as discussed below s

Tobin reminds us that while the older classical
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theorists did postulate flexible prices, they did not expect
markets to be clearing continuously. 1In fact, it was
acknowledged that the system could generally be in dis-
equilibrium, en route from one equil;brium situation to
another. The dynamics - of the New Classical Macrogeconomics,
inciudiﬁg the business cycle, are, by contrast, those of
moving equilibrium, not of disequilibrium adjustment. Sach

a scenario of continuously cleared markets does not accord
with observed facts - orders not filled, stocks unsold,
prices set at certain levels and changing only at discrete
intervals, with buffers sucﬁ as 1Inventories and order backlogs
to absorb the excéss supply and demand at the administered
prices. The literal application of the market clearing postu=-

late, therefore, constitutes "a severe draft on credulity"ZI.

Prices and wages are more often than not, fixed for
certain lengths of time as, for example, through wage and
price contracts. Such sluggish wage and price adjustments to
Changes in demand could be the outcome of optimising behaviéur.
A. Okun (1975), for example, explains how long-term contracts
or price fixity may be prevalent in product markets. Firms.
have an incentive in maintaining-stéble'prices, refraining from
frequent price adjustments to short-run changes in demand, so
as to encourage buyers to avoid searching other £irms' prices,

instead, returning to their customary suppliers, using the

21, James Tobin, "Asset Accumulation and Economic
Activity," 1980,
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preyious price as a useful. guide to its current value.
Buyers, in a turn, may be willing to pay their suppliers a .
premium to avoid £frequent price changes, thereby saving
themselves the cost involved in search. Thus, price £ixity
may result from a no-search relationship which tacitly

develops between sellers and their customers.

Heterogenous labour and costly search may result in
wage-contracts in the labour market (Gordoﬁ, 1976). Wages
would be perfectly flexible if employers, for example,
could be sure that the unemployed job-applicants are perfect
substitutes for the incumbent workers. Almost every job.
however, is idiosyncratic involving some spécial skills
acquired only with experience. This naturally places incum=-
bent workers in a more favourable positioﬁ as against equally
qualifieq, but.lnexperienced bidders, enabling them, therefore,
to demand a part of the costs saved to £irms through their
isiosyncratic experience. Thus a part of their wages are
really monopoly rents which would be lost by quitting. Hence,
firms may delay raising their wages, being aware that their
employees would lose their monopol§ earnings by quittihg: at
the same time employees gain back the increments which could
have been earned in periods of expahaiﬁg demand, but which
are not in <fact earned because of the fixed contractual
arrangements, by avoiding the wage cuts that ‘would have
occured in the absence of contracts, in periods of recessions.,
Workers may be risk-averse, disliking variability in their

incomes, therefore, preferring contracts with their employers
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whose payments then consist partly of pecuniary wage

payments and partly of insurance services.

ihen;'as Gordon (1976) notes, if the economy con-
sists of both auction and fix-price markets, then economic
agents would not expect prices to change frequently in the
latter. Or, a rational expectation of the price level would

incorporate the extent of the inflexibility.

But if wages and prices are.thus ﬁnresponsive to
changes in demand and supply., the policy - iheffectiveness
proposition loses. its wvalidity. Stérting from an equili-
brium position where prices aﬁd wages are ﬁixed at their
market.clearing values, if there is a fall in money supply,
then at the prevailing prices there would be a drop in demand=-
flrms and workers £ind themselves unable to sell as much as
they want to at the ruling prices. Thelr sales, and, hence
outputs, are effectively constrained. Even if the governﬁent's
policy had been perfectly anticipated, the rigidity of Wagés
and prices renders it non-neutral or-effective with respect to
real variables. In fact, even if prices and wages were partially
flexible, as long as there is some rigidity preventing their
readjustment to the levels necessary té restore demand to its
original pre-monetary-contraction level, a part of the effect
of the monetary action will be seen in terms of changes in

- employment and output.

Further, as Phillip Cagan (1980) points out, 4if

prices and wages are set and are unresponsive to short-run
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changeé in demand, then the price-sticg%ess gets inten-
sifieé by an additional element - the uncertainty regarding
the behaviour of other firms and industries in per;ods of
decreases in nominal demand. gll firms in the economy may
be aware that a given fall in demand has resulted from a
tight monetary policy and that a decrease in wages and
prices throughout the economy could restore this demand to
its initial level, However, for wages and prices, to be
actually lowered requires a degree of ccoordination between
all firms, buyers and sellers, A firm can hope to restore
its sales to the originél level by reducing its prices, but
it will do so only if it were confident that its costs would
also decline equiproportionately, which will be the case
only 1if the'input suppliers reduced their prices. Not know
ing how its éuppliers will respond, the f£irm decides to wait
and see what happens to the input price and the general
price level. If everyone acts likewise, prices ane ren-
dered stickier. The fall in demand turns out to be a fall
in real demand, and consequently output diminishes. This
reduction in output should be attributed to the léck of co-
ordination between firms, for even if all know that a cer-
tain cut in prices would restore demand making them all

better off, no one has an incentive to be in the vanguard.

Se. Flscher (197?)}‘aéd Phelps and Taylor (1977), have
formulated macroeconomic models to demonstrate that mone=-

tary policy can be effective given the exiséence of long-
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term contracts in the economy, even if expectatiéns are formed
rationally; Fischer, for example, assumes labour contracts
drawn up for two periods; that is, the contract drgwn at the
end of period ¥» fixes the nominal wage for periods t+1 and
t+2, and so the anticipated real wage 1s malntained constant
over the two periods. The coniractual arrangement is specif
fied as: _

Wy = e B i=1,2. (29)

where wt denotes the logarithm of the nominal wage raté at
period t, gtgwke,its contracted value in period t, the con-
tract drgwn up in period t-l1l or in period t-2, Pt i1s the
logarithm of the price level in period t, and €=é"¥' its anit-
cipated value, anticipations formed rationally using7inf6rmation

available through period t-ie

Aggregate supply 1s assumed to be a simple decreasing
function of the real wages
S
Ve = Ce-Wy)  +uy (30)
where ¥: 1s the output supplied, and u, is a stochastic term |

a causing real disturbances to output 1levels,

The demand side is expressed via a velocity equation:

Yo = Mg =0 =vy (31)

where M, is the logarithm of the money stock in period t, and

—vt is a disturbancé term,
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Each of the disturbances is assumed to follow a first-

order autoregressive schemes 5

o = $oveo, \ga_\ <1 (33)
*

In each period t, half the firms in the economy are sub-
ject to contracts drawn up in the preceding period, t-1, while
the other half are operating under contracts drawn up at the

eﬁd of t-2, Hence, the total output supplied is given by:

7157 = (ll?-) (P — t-1wt) : '*@7-) (Pt" t;;wt) .’\' U

2 (34)
= QIZ-) .ngif( P-y: = e-tMy) o omy
Substituting from (29) '
< 2 .
Ve = G/") cé_(?t . PQ U (35)

The money supply rule is assumed to be set on the basis of a
feedback of j.nformation on the demand and supply disturbances
(the authority possessing information till the end of t-1),
presumably with a view to offset the shocks by suitable
changes in money supply. That 1is,
2] o0
Mg = Zarwe: -+ 2oy Vet (36)
V=4 V2 :
Combining equations (35) and (31), that is equating aggre-
gate demand and supply :-
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. = A P x4 P —'ltu*c Vi) '\'32,-_“\& (37)

n ot1 t y et
Taking expectations, with E__, (t:-‘-__.;lpt) = th_;- P, the ex-
pression for the (t-2)\“ehe- period's anticipation of P, is

™M ’ (38)

‘t-zP\: = w2 My T o (MeaVy)
Then, substituting from (38) for g_&(yt in (37) and taking

expectations again for t-l? 1: yields

G'/5) 4- 1M.t + L/3) {-_-2_ x L'l/'-‘)) -2 Lut-k e)

P
£-4 %

_G-/3>b_£'lkt -\-\re')' ) | (39)

‘Since money . supply ie set’only with respect £o information
available till t-1, the expectation of money supply ~for
period t based on the same information along with information
of the money supply rule (36), is |
M = e ’ (40)
However, the expectation of M, formed in t-2 would be based
on'a smaller information set, containing observations only

through period t-2 :

(]
M, = E’t-?. ((inatu\-,-(. -+ z"b\. t—b)

t-2 X

E\_'_z_ (q\ut gt vt_1> +t=Z:_a¢uh-¢
41
By i\) Ve ( ),,‘,,

{22
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From equations (32) and (33),

EV"- (Qlu't-’&*b'l“\-—o = o‘ﬁ.giu’c—z Iy \&gz_’ﬁs-z
Hence, _

A o
+-2 .-,* b'). g:.\"e—:_ * E,_‘lcuc-t

oe
¥ "'.ZQ_‘D t Vet | (44)

.

t-‘LM x = Ongl'LL

Therefore,

Me=eaMy = Q4 (e $iuen) v by (Vyoy = SVea)

=0y €py vogm (42
When wages are set in period t-2, a part of the money
supply corresponding to the monetary authority's respohse to
the disturbances in t-l1 (unknown to agents in t=2), remains
unanticipated, The impact of this component of money
supply on prices cannot be estimated in t-2 when a part of

the contracts was drawn ﬁp.

Then, combining equations (35), (37) - (41), and using

equations (32) and (33), the solution for output is =
- i A ;
Yy = Uz) (e £= M) ¥ () (_4 ba (O x2%,) ¥ *\.e-&’m"glﬂ

2
al %1 Upny _ (43

The parameters, 3 and bl' of the policy rule now clearly

affect the behaviour of output, even when their values are
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fully known. For, in the intervening period between the
drgwing up of the two-period contract and the last period
of its operation, thé monetary authority receives new
information about the recent (t-1) enonomic disturbances
to which it can react, thereby affecting the ex post real

wage, and hence, outputs.

In fact, given that long-term nominal contracts exist,
the authority may try to secure enduring increases in
outptat, over and above its normal secular growth rate,
via monetary expansion, after the contracts ére drawn upe.
However, Lucas and Sargent (1981) and Fischer (1979)
suggest that one should not regard the structure of contracté '
in the economy as invariant with respect to alternative mone-
tary énd fiscal policy regimes. aAn attempt made by the
authority to exploit the existing contracts, resulting in
price and output levels far different from those envisaged
when the contracts were initially drawn up, would ;eadl to
a reopening of contracts to account for the new price levels
in real wage anticipations. Aﬁd 1f the government persisted
in its attempt to exploit the contract-structure and manipu-
late prices and employment, a new structure of contracts
could evolve, such as one with effective indexation, with
nominal wages changing to offset price changes. The struc-
ture of contracts in the economy is, therefore, likely to

respond to alternative policy regimes.
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The new classical explanation for the obsgrved price~
output correlation and business cycles relies heavily on
restrictions on the informafion sets conditioning agents'
expeétations. The misperceptions view which postulates
that agents have imperfect information about prices in
other markets with the consequent confusion between rela=-
tive and absolute price movements, is presumably based on
the view that there are positive costs associated with
gathering information from markets in which agenfs are noﬁ .
operating. Okun (1980), however, finds it implausible that
important information which could dispel the aggregate-
relative confusion and the resulting misallocationl of re-
sources, should be so costly as to outweight its value to
rational agents. 1In fact, as noted earlier, market parti-
cipants obtain a virtually costless flow of information
from the reporting on monthlyvindices of consumer - and
producer - prices in newspaperé. Similarly, labour supp-
liers, as in the Natural Rate Hyposthesis, are assumed to
confuse nbminal wage increases, genérated by monetary
expansion, with increases in real wages, being supposealy
unaware of the rise in the prices of final products. But
as Okun asks : "How much of an effort is required within
the family to ensure communication between workers and

22
shoppers 2""", Hence, if a piece of information is missing .

22, Arthur Okun, “Rational-Expectations-with =

Misperceptions as a 1he6ry of the Business Cycle",
JMCB, 1980,
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it.is unlikely that it weﬁld remain missing for any proloned
period of time; the aggregate-rebative confusion cannot
persist fo:'any length of time sufficieht to generate a
Phillips Curve. Oon the other:hand, by acknowledging the
wage=-price figidity one could more easily explain the
correlation implied in the Phillipsr@urve; where increases
in aggregate demandléet.absorbed partly in increased employ-

ment and output, and only partly in wage and price adjustments.

Moreover, i1f as in the equilibrium business cycle, the
fluctuations in unemployment are caused only by the optimal
responses of workers to changing wage rates, changed prefer-
ence for leisure at the going wage rate, voluntary quits from
jobs in the face of wage cuts to search‘fo; better employment
elsewhere,. then as Tobin (IQSQa) notes, workers would not really
be reporting themselves as unemployed. Fu:ther. as Gordon
(1976) remarks, the new classical .models strain reality by
forcing all entry fo unemployment throdgh voluntary quit deci-
sions, with no explanations for dismissals and layoffs. More=
over, real world employees are not forced to be unemployed,when\
searching fer better jobss:s with the\advance in modern communi-
cation methods, each worker can sample an array of wage offers
without any prior need to quit from his cﬁrrent Jjob. For example
as Gordon observes any white-collar worker can search for an

alternative job using his company telephone on company time,

" Another question raised by Tobin (1965, 198Qa) is regard-
ing the neutrality of anticipated monetary changes., An antici.

pated rise in the monetary growth rate and a rationally expected
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increase in the rate of inflation, w;ll caugse a real change &
the real rate of return on money holdings, which depends
inversely on the expected rate of inflation, is reduced,
thereby initiating a portfolilo adjustment.' Individual

wealth owneés_may reduce their moneyiﬁoldings in favour of

real assets, for example, leadihg to é realignment of their
real rates of return. Fischer (1979), fog{exampie, consi-
ders the effect of anticipated inflation oﬁ €apital accu-
mulation. In particular, his model shows how an anticipation
of a monetary expansion in the future period, prompts agents

to quickly readjust their asset holdings in expectétion of the
future price rise; money balances are adjusted to the (expect-
ed) future desired levels, the portfolio shift resulting in an
investment in real assets (capital),the menu of assets being
assumed to be restricted to money and capital stock. The fresh
capital accumulation generates 6utput increases, and this process

begins even before money supply is actually expanded.

As mentioned earlier, if fully anticipatedvmonetary eXpane
sions result only in fully anticipated changes in inflation with
no real consequences, then there is.no criterion by which the
authority could choose between extreﬁly high and moderate mone=
tary growth rates., Any fully anticipated monetary growth rate
(with the associated fully anticipated inflation rate) is as good
as any other, Realistically, however, extremely high rates of
monetary growth could weaken the peoﬁle's confidence in the
currency system and could ultimately lead to th; collapse of the

-

monetary payments system.
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Hence, the policy ineffectiveness argument of the
New Classical Macrdeconomics is subject to a number of
qualifications. One couldxéven say that it is in essence
a long-run result, that auring transitional periods when
people are still in thexprocess of guessing the exact
pattern of the policy ruie, when wages and prices show
sluggish adjﬁstment in fespopse to shifts in demand,’ and
so on, therevis still room for manoeuver by the authority. .
The main core of the new classical economiets"érgumen#s
is then that policy makers should be cautious in uging
empirically observed macro-réfgéionships as a guide to
" their future policy aecisions. The economic behaviour of
individuals reflecting thelr responses to economic policiés,
wili depend ubon expectations of economic policies, and
empirical observations and econometric estimates of the
structure of economic behaviour under one policy regime,
could become obsolete when a change in policy 1s contemplated.
If the exact impact of the new proposed policy is to be esti-
nated, then policy-makers must first estimate the publié's
expectations of policies, and whether'they are 1ikeiy to be
revised with a change in policy. |
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IV

EMPIRICAL EVIDENCE

Empirical tests of the Rational Expectations Hypo-
thesis have, in the main, proceeded along two 1lines 3
one, tests of the Rational Expectations Hypothesis as a
forecasting procedure, based on survey evidence on the
expectations formulated by market participants 1in
practice, and two, econometric’tésts of macroeconomic
models iﬁcorporating rational expectations and yielding

the policy~neutrality result, the latter thus implying

joint tests of the rationality and neutrality postulates.,

RATIONAL EXPECTATIONS

Sampie surveys which elicit information on expected
values of variables and thé forecasting procedures used
by respondents constitute direct evidence on individuals!
formation of expectations. One such exercise by Heady
and Kaldor (1954) involves a study of farmers' expecta-
tions of the future priées of specific agricultural
commodities; a sample of 200 farmers from Iowa, U. S. A.,
was selected in August,1947, and éueétioned about their
price expectations at six month intervals bgtween

December, 1947 and June, 1949,

While Heady and Kaldor made no specific attempt to test

alteraative expectations models, one of the- impressions
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reportedly gained from interviewing farmery was that no
single, uniform procedure was employgd by all of them;

in fact, the same farmer ofteg}used more than one pro-=

. cedure over the particular time period and for the diff-
erent commodities, according to the quantity and relia-
bility of the information available.  For example, in
December, 1947, some producers simply referred to their
experience following World War I tolinfer that pricesA

would similarly decline in the period following the

second ware A more common procedure adopted was to,

first, formulate a tentative forecast of fdture prices

from the information contained in the current and previous
_observed prices, and then make suitable adjustments to
account for the expected chqnges‘in the demands and'
supplies of the commodities concerned.l Only in those
cages where farmers had little information on the démand

and supply forces, were expectations based only on the
current prices or the recent price trend, More, importantly,
produders often visualised a.distribution of possible fﬁture
prices along with a rough idea of the ;ikelihopd of the '

occurrence of each price,

1. In 1947, for example, a major fall in the price of corn
was forecast for 1948, because of a large anticipated
increase in the production of corn. Adverse weather
conditions had reduced corn supplies and raised product
prices tounusmlly high levels. Most farmers expected
average growing conditions to prevail in 1948, thus
augmenting supply.
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However, the forecast errors in the prediction of dommo-
dity prices were found to be quite large in 1948: the average
of the forecasfed prices differed by 10% and @ore from~the
realised prices of ihe vawious agricultﬁralvéommodities cover-
ed by the survéy. AFurthermore, only 52% of the price fore=-
casts made by individual farmers fell within the 90% to 110%
range of reaiised values, the remaining 48% farmers under=or
overestimatihg prices by more thén 10%. These errors were,
however, comparatively small in 1949. And the coeffcient of
correlation of the individual errors in 1948 to those in 1949
showed that the two were not significantly associated with

eacﬁ othef.

The study then suggests that Muth's postulaée that indi=-
viduals exploit all available information in forming forecasts,
cérefully avoiding systematié errors in prediction, such that
any periocd's forecast error is not correlated with that in the
previous period, is not contradicted by Heady and Kaldor's
survey data. However, as the authors themseive; admit, obser-
vations from onlyftwo years areuinsufficient £o draw definite
conclusions; data for additional years is necessary to

adequately test expectations procedures and the pattern of

&

forecast errors.

A series of tests of the rationality of inflation forécasts
was conducted by several researchers using Joéeph Livingséon's
survey data on inflationary expectations éublished'in tﬂe
newspaper, the Philadelphia Bulletin, each Juﬂé and December.

Using the current values of the index, the expected percéentage
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change in prices in the subsequent 6 and 12 months

was computed and published.

James E. Pesando (1975), examining the Livingston
series for rationality, first defines, for the purposes
of his tests, inflation-expectations as rational if they
fully incorporate the information contained in the rea-
lised inflation rates in the past, This form of ration-
ality, according to him imposes two requirements : (i)
forecasts should be efficient in the sense that the
forecasts made for one period ahead and the actual rea-
lisations should share a common auto-regressive pattern,
and (1i) they should be consistent in that multispan
forecasts (forecasts for more than one periéd ahead) can
be obtained recursively, with the one-period-ahead fore- .
casts substituting the as yet unrealised values. That
is, if ?t—t represents the actual rate of inflation
in period %-i . t?*;—t represents the rate fore-
casted in period %-i for period t, then the effici-
ency criterion requires j6¢-=13€ in equations ( 1)
and ( 2 ) below, and the consistency of forecasts
" in equations (2)and

v
(3). Rationality, therefore, implies ,5..‘ =ﬁ't,= "‘-‘ .

]
implies the equality A=

?t =P1.Pt'ﬁ. ‘Tﬁ:_? -1, '\'Paet_a LR -*ﬁr\e”-n * Wqe . (1)

’ p ) ! 1
tP:-a.-'-'- /‘)'4. ?t-g, ¥ pg_vt-z —\-ﬁsﬂ_s Xioaa.

+IB"9'°-"\ W, e ()
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y
*f“‘l- ﬁ'l- (e-2 ’c’i-) *ﬁ:()e-:. + Pl-.-s AT

| ¥ ﬁn Pb-n Bl Ua x (3),-

The null hypothesis of ratioqality'and its constituent

hypotheses of efficiéncy and consistency are tested using
the Chow test for the:equality of the regressions. Tests
were conducted by est%mating equations (i) - (3) via
ordinary least squares (OLS) for the two sample periods,
1959-69 and 1962-69 (with n =5, the lag-length chosen to
minimise the standard error of the repressions). The
F-statistics obtained reveal that the joint rationality
hypothesis( f; = ﬂ'(' = /3"‘: ) can be rejected at the
1% significance level : the F-values exceed the critical
values for each sample period, therefore implying that

the corresponding coefficients in the régressions compared

2. writing t*»?* ", to denote the forecast made in
month t of the inflation rate that will prevail over
the n-month period beginning from period t+i, the
Livingston data can be represented by -t*:.?*L,t

and ., ?"n + . Pesando assumes that the
forecast of the inflation rate for the next 12 months

can be expressed as a geometric average of the forecasts

of the inflation rates expected to prevail in the two
corresponding 6 month periods; i.e.

p* p* * Y.
@ R RIS n.,Q = [(1 *aar P ) (2 g ea,t%ﬂ

( with all variables expressed at annual rates).

* * *
Given 44y O, o a8 e Ple 5 ex1 U oLkt

can be computed thus yielding a series of inflation
forecasts for 6 month periods. In the equations

(1) - (3) above, however, t denotes a period of
6 months,
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are significantly different from each other. This result is
largely due to the failure of the Livingston series to meet
the consistency requirements, /Gé = /3$ 5 the associated
F-values again exceeding the critical values for the two
periods. The hypothesis of efficiency, however, could not

be thus rejected,

However, PeSande's tests of rational expectations
are not quite satisfactory; his'efficiency and consistency -
hypothesg@s are not necessarily implied by the Rational
Expectations Hypothesis., The efficiency criterienfor
rationality (B¢ = /32,) will hold only if the autore-
gressive process (equation (1)) accurately describes the
actual process generating observed inflation rates. Only,
if this condition holds would rational expectations imply
an equality between the weights(Jﬁg) in the actual inflation
process and those(Jsz) used 1n the distributed laé fore-
casting equation. If, in fact, the inflation rate is the
outcome of a different process which incorporates other
variables such as money growth, etc. then the efficiency
criterienis not a valid test of the Rational Expectations

Hypothesis,

Secondly, rational expectations do not necessarily
imply the consistency hypothesis. Given that economic
agents collect and react to whatever additional information

that becomes available in each period, a forecast for
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period t made in period t-i, will differ from (in fact,
be in improvement upon) that made in period t-2 (for period t)
Hence, P*-t " and 'cP -2 in equations (2) and (3)

!

need not be equal and ﬁ., =+ f’ VR
J.A., Carlson (1977) suggested a modification of

Livingston's published data to account for the fact that

. the respondents questioned generally sent in their piice
forecasts a month'before they were actually_published,
presumably usihg information available till the preceding
month, so that the inflation forecasts were really
predictions for the subsequent 8 and 14 month peridds
rather than 6 and 12 month periods, Hence, instead of
referring to the price index at the time of publishing
the forecasts, Carlson used the values of the index two
montﬁs prior to that to compute the.expecfed change in
prices, Using the modified data and applying Pesandois
procedure for the same sample periods, Carlson rejects
the rationality'hypothesis, as well as both the effic;ency

and consistency hypothesgs,

D.J. Mullineaux (1978) adopts a different procedure
for testing the rationality of the Livihgston series,

Substracting (2) from (1) we get
* :
'Pt— *?ﬁ-ﬁ_ =(ﬂl—ﬁ;)eeui A (ﬂ:‘-ﬁz)Pt-L*" 0.4
!
- (_/31\-' /an) P-\._-“ * b"i.'e"' “a.t) (4)

so that the one period forecast error is related to the

recent inflation, history, and as efficient forecasting
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requires errors to be orthogonal to the information set,
the coefficients in (4) must equal zero. The results of the
OLS estimates of (4), using alternatively Pesando's and |
Carlson's data for the period 1959 - 69, yield ceefficients
which, as per the t- statistics, are individuslly insignifi-
cantly differeht from zero. The F-values which test the

. joint eignificance of the coefficients, imply that the
efficiency criterion is satisfied with Carlson's data, but
can be rejected at the 5% significance 1eve1 for Pemdndo's d
data., .- However, Mullineaux does not tesfbthe second neceesary
condition of rationality in expectations, the non-autocorre-

lation of forecast errors.

‘To test the consistency hypothesis, Mullineaux

substracts eqﬁation (3) £from (2) such that

+ ' n * ' n
g — i1 =80 %y "ﬁi' t-a.Pt-z *(/‘%L"/BL)P*"J-

] [} 1
"'(I@' 3= /3) ﬁ,_y\------r(/*'n-/&b Roon + Quy ~Uyy) (5)
Assuming that ﬁk = "L for all i, (5) reduces to
* % ' *
e — e P = By Py = ooy B0y) | (6)

I'4 )
The test for consistency (/.’:b =ﬂ'¢) involves the joint
' "o \
hypothesis bl""bi ond b z=biz...z2b, =0 in.equation (5),

where by are the estimated regression coeffieicnts.



Estimates of the unconstrained equation (5) and the
constrained equation (6) yield an F=-statistic less than the
critical value for Pesando'svas well as Carlson's dat3,8ets,
indicating that the 'regression coefficients bi are not
significantly different f£fom their constrained values

(b= b’y by= bys.... =2by =20)s

the consistency hypothesis cannot be rejected.

Figlewski and Wachtel (1981) argue that a possible
reason for the contradictory results from the earlier studies
of Livingston's data, is that they used an average of the
individual forecasts from each‘survey to estimate the distri-
buted lag equationg, Selecting a sample compriéing of only
the more regular respondents in Livingston's surveys, .and
then examinin§ each respondent's-pfice forecasts over the
survey period, Figlewski and Wachtel £ind that expectations
consistently underestimate future inflation rates, the
forecasti errors exhibiting a significant positive serial

correlation.

Figlewski and Wachtel also test the null hypothesis
of unbiasedness of forecasts -~ the equality of forecasted

and realised values, barring purely random errors. or,
.

where W, is the random error (E"*t =0, E‘\Lu"‘&u_"“’ for \:3_-4-.’\'.,).

This specification is then tested by running the regression.
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b = ax 5-192-1 T U . (8)

where t?t_i is the average of the forecasts for period

t. Thus unbiasedness of forecasts would be satisfied by

a = 0 and b = 1, The OLS estimate of (8) is
b, . .
% = 1.;;5; + f&ﬂ) P (9)
(o 0,39
@z= o6

(with standard errors. in parantheses),
While the slope coefficient is not significantly different
from 1, the intercept term is highly significant indicating

a definite forecast bias.

Further,” regressing each individualis forecast error
on the error in the previous period (i.e. to test auto-

correlation of errors), the results were

v S . *
(‘t?ﬂ,*nﬁ. - *) = —0'85)8 A ('“-'1 9‘.%"?- - P""'Q) (10)
(A4.3 (a5-14)

with t-ratios in parantheses).

* .
where *:?C,h-t represents the ith’individual's forecast

th beriod. The slope coefficient is

in t=% for the t
significantly different from zero indicating that individuals

failed to weed out systematic errors in prediction,

The results of the research on the Livingston data

are therefore fairly mixed, supporting or contradicting
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rationality in expectations according to the different inter-
pretations of the statement of the hypothesis, the nature of
the regression run, the modifications made to the original
data, and so on. The one study examining individual responses

clearly rejected the rationality hypothesis.

A set of studies investigd%ed the rationality of
expectations of manufacturers in U.S.A; Hirsch and Lovell
(1969) using survey data from 1959 onwards found that the
sales expectations of individual firms are biased, the’
average of the forecasts made over the entire period by each
firm differing substantially fpom the average of its realised
sales . Seme: firms, they remarked, could be regarded as
perennial optimists, geﬁerally overestimating future sales,
while others were perennial pessimiéts, generally under-
estimating sales. However, these over-and underestimates
usually cancelled each other out such‘thgt the expectations

of the aggregate industry appeared to have no bias.

F. deLeeuw and M.,J. McKelveyi(198ﬂ) study sales'price
expectations at the industry level (for U,S.A.) to test thé
Rational Expectations Hypothe;is. Their test for rationality
is analagous to equation (8):-re§ressing the actuai raté of
increases in . sales pricés (pt) on the anticipated rateiqf
change (p:) over the period 1971 - 80, the results were :

Pr = —0.112 & L3345 p

(-o-1) & ., . (11)
R = 0.304

(t-values in parantheses)
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The unbiasedness of forecasts requires the constant term to
be equél to zero; the slope coefficilent equal to one; an-
F-test of the joint hypothesis of these coefficient values
yieldsa highly significant F-statistic of 12,12 implying
that forecasts are biased at the industry level, Hence, the
Rational Expectations Hypothesis appeared to fare poorly in

these two studies,

However, survey evidence need not necessarily
represent the actual expectations of market agents. The
forecaéted values reported. in surveys may, after all,‘differ
quite substantially from the expectations upon thch
individual respondents'actually.base their market decisioné.
And as Prescott argues : . _
5The rational.expectations paradiagm may be considered.in
the same spirit as the maximising assumption .... The
rational expectations assumption augmented the maximising
assumption by hypothesising that agents use their'information
sets effietiently when maximising., Like utility, expectatiosns
are not observed and sur&eﬁs cannot be used fo test the
rational expectations hypothesis. Qné cén>only'test if
some theory, whethef it incorporates rational expectations
or, for that mattér, irratiohal expectations, is or is not

consistent with observations."3 |

3. E.C. Prescott, 1977, "Should Control'Theory Be Used for
Economic Stabilisation 2" in Optimal Policies, Control

Theory and Technology Exports, edited by Brunner and
Meltzer,
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THE NEW CLASSICAL MACROECONOMICS.

. THE NATURAL RATE HYPOTHESIS WITH RATIONAL EXPECTATIONS.

A major part of the empirical work on the New
‘Classical Economics involves testing of the policy
neutrality proposition : the behaviour of the real
variables in the economy is invariant with respect to
systematic and foreseen policy ruleé which try to set
policy instrﬁments with a view to altering aggregate
demand and thence feal variables such as output and
employment. Feedback rules can secure deviations £fom
the natural rates of unemployment and output only by

tricking agents into committing forecast errors..

Thomas Sargent (1976) tests the Natural Rate
Hypothesis incorporating rational expectations, as

described in equation (12) below.

n
UNg =a, (Pe= Egq i) ¥ c?ﬁ_‘“i UNg.l t ey - (12)
where UN, is the rate of unemployment in.period t, P, the

logarithwn of the price level in period t, Et-a. Py the

rational expectation in t=1 of p, ~and e_ is the disturbance
* .

t
term. Thus, unemployment respands only to‘the unantipated
part of the price level, and given a lag in the adjustment
of outputs and employment (whereby an initthillmpulse of a
forecast error in one period imparts a persis%enée'in'the

unemployment series), to the previous unemployment rates.
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Furthermore, as the Rational Expectations Hypothesis
postulates that forecasts are uhbiased, equalling realised

values except for the random, serlally uncorrelated errors

with mean Zzero, E { P, = By Pt) = 0,
n .
Et-& UnN, = (.E.b‘.' UNg-L | (13)

That is, the rate of unemployment can be éﬁequately explained
only by'ifs own past hisﬁory; none of the éominal policy
variables, money supplyj gévernment spending, price inflation,
etc. have any explanatofy power, This, as Sargent points
out, is a rather severe test of the invariance (or neutrality)
proposition. That unemployment is .caused only by its own
lagged values, rules out the impact of all other real
variables which could potentially affect the unemployment
series, A more general test of the neﬁtrality,hypothesis
could be conducted along the following lines
E*—-‘L ‘_xk\ x\'—-laxt.-z.r vreny Gpy, Gen,y.. ]

: (14)

= E,,-L"_Xt\xt_,_, Xt_,_,.....]

where x% is the vector of ;eal variableé at time ¢, Gt'
the vector of monetary and fiscal policy variables, so
that the block of real economic aggregates is invariant
with respect to the variables in G., This would, however,
allow changes in real interest rates, technology, etc.

to affect output and employment.
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Using quarterly U.S. data spanning the period

1952 II - 1972 III, Sargent runs the regressiong
L ) ‘

UN, =4, _\‘ch{ UNgL + -zﬁ Gy * dut (15)
o4 - .

where the candidates used as the G variables are, alter-
nately, the logarithm of the money supply (mD, the
logarithm of the GNP deflator (P), the manufacturing wage
index (W ), . government purchases of goods and services (g),
and so on.4 Sargent posits that for any of the G )
variables to cause UNf' their coefficients must be signi-
ficantly different from zero. On the Natural Rate =

Rational Expectations Hypothesis, however, all such variables

are hypothesised to bear zero cdeff:l.cients.5

4, UN represents the unemployment rate for civillians.

5. Sargent here follows Granger's test of causalify
(C.W.J. Granger, 1969), according to which a variable
X is said to cause ¥, if we are better able to
predict Y using all information on (past) X, than
if information apart from (past) X had been used.
Regressing ¥ on lagged X's then the coefficients of
the latrter must be significéntly different from
zero, if Y were being caused by X. '
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When money supply is examined as a causal variable,

the regression result is

UNp = 132 UNg., — 0-5& UNg, — 0:03 UN,.4
B % Ge2 U (rzew (~048)

£ 041 UNgoy —LleZam,, =+ T-79m

(o9%) (a.29) - (o 51)
Y 7-58'"\ - - ?'HOSL\'YY\ - ‘\'1(0.%57"\ -
(059 0 (-1-75) £ .gs) 5
-0.86am,_ , — 0-0L = 953 % (16)
(~0:40) -1.32) (-1.8¢)
B = 0.912 .

F - statistic on all e} coeffiecients F(6,60) = 2.63
(t-values reported in parantheses)

None of the cogffieients on m,_y
cant; the F=-statistic which tests the joint significance of

are individually signifi-

the m._; coefficients is significant at the 95% level of

confidence though not at the 99% confidence level.

Similarly when government expenditure, g, is tested
as a causal variable, none of the Tt coefficients are
individually significant, and the assoclated F-value is
0.489 : the hypothesis that government spending does not
affect unemployment cannot be rejected. The same holds
true for the GNP deflator, where the F-value is 0.936.
However, the hypothesis that unemployment is independent
of the (money) wage index can be rejected at the 95%
confidence level (F = 2,371).
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Running a similar set of régressions with the long-
term interest rate as the dependent variable, the F-statis- -
tic for all the coefficlents of the lagged money wage indéxv
(w) ié again the only‘one that is significant : thg ‘
hypothesis that the wage index does not cause the long-term
interest rate can be rejected at the 99% confidence level.
But money-supply, government expenditures and the price
level have no significant influence on the interest rate.
Hence, as Sargent cléims, the empirical research provides
evidence that the new classical neutrality proposition “is

not obscenely at variance with the data.“6

The hypothesis that the unemployment rate can be
adequately explained only by its own history, as per

equation (13), it also tested by J.L. Stein (1982). Using

annual U.S. data for the period 1958-1979, Stein's results

were @
IJN = 2.2 - ‘ - . [ )
. 4 +0.71 UN_, 0.192 UN,_, + 0,0855 WN,_, (17)
(1.87) (3.04) (=0.673) (0.358)
-2
QR = 0.308 ,
(t = values in parahthes)
-2

The explained variation (a.) is now, however, much lower

than in equation (16) and only UN is significant among

t-1
the lagged unemployment rates. Hence the regression results

6e T.J. Sargent, "a Classical’Macroeconometrig Model for
the United states," JPE, 1976.
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using annual observations contradict those of sargent's

exercise with quarterly data.

In an earlier study, Sargent (1973) explicitly
tested the hypothesis that anticipated inflation has no

impact on the unemployment rate., That is

UNg = ZhiUNgi ¥ 0o (Re= BegPe) + Oy (BegPe—Pe-a) (18)

where 3, is hypothesised to be equal to zero. Estimates

of Et—lpt were obtained by regressing the logarithm of -
the GNP deflator on its past history, previous unemployment
rates, past money growth rates, etc., implying that the
estimated regression is equivalent to the public's fore=-
casting procedure. The relevant t-statistic, the ratio of
the estimated value of 2, to its standérd error, for_ a

hypothesised zero a,, 1s 1.27 4 a, is not significantly

1 1
different from zero ¢ implying that unemployment is not
responsive to anticipated inflation; the Natural Rate =

Rational Expectations Hypothesis is not rejected.7

However, the regression results of equation (18)
will be sensitive to the particular spécification of the

price-expectation equation (for E, 1Pt)" To the extent

to which the particular specification empldyed is hot

. The period of f£it is 1952: I - 1970: IV, with U.S.
datao
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truly representative of the forecasting procedure of
economic agents, the results of regressing equation (18)
cannot be accepted as providing any clear verdict on the

Natural Rate-Rational Expegtatibns Hypothesis.

The underlying hypothesis in equation (18) is, as
discussed in Ch. III, that since labour market decisions
account for all anticipated price movements, anticipated
inflation simply leads to an upward revision of nominal
wage rates, so that anticipated real wage rates remain
unchanged, B.T; McCallum (1975, 1976) postulates a wage-
change equétion in which the rate of wage inflation depends
on the excess demand in the labour market and the‘antici-
pated price inflation. With labour supply (L°) dependent
on the real wagé rate {(w) and population (n)[(\.s/n) = QLN%J,
and labour demand (Ld) dependent ‘on the wage rate and out-
put (y).‘.(Ld/v) = Qow%)) thé logarithm of excess. demand
is a function of the logarithms of output per capita and
the wage rate., Alternative measures of expected inflation
are obtained by OLS estimates of inflation regressed on
different, alternative sets of explanatory variables inclu-
ding previous observations on the GNP defiator, its rate
of change, output levels, monetary'growth rates)government
expenditure, and so on. The hypothesis tested is, therefore
of a one-to-one correspondence between eipected inflation

and wage adjustments, the relevant coefficient equalling

one.



Estimates for U.K. (McCallum, 1975) with quarterly
data for the period 1956-71, yleld estimated values of
the coefficient of expeéted inflation in the wage change
equation ranging from 0.39 to 0.736, according to the al-
ternative estimates of expected inflation, whenbchanges in
the weekly wage rates represented wage inflation, When
hourly earnings weré'employed to measure nominal wages,
the coefficient's estimates ranged from 0.38 to 0.974.
A similar test for U.S.A. (quarterly data; 1952-70) using
an index of hourly earnings in the private non—agriculturai
sector to represent nominal wage, the estimates of the
coefficieﬁt of anticipated inflation range from 0.38 to
0.809. Thus, while the evidence is not completeiy in
favour of the Natural Rate Hypothesls, some 6f the estimates
of the coefficient of anticipated inflation ére not signi-
ficantly different from 1: the verdict on the hypothesis
apparently hinges on the specification of the inflation
forecasting equation. Or, as McCallum acknowledges, there
remains considerable uncertainty regarding the true respon-

siveness of wage changes. to price expectations.

UNANTICIPATED MONEY GROWTH :

As discussedikh.“iii, while output, employment, the
real interest rate, and other real variables, are hypothe-
sised to be invarient with respect to systematic pélicy
-rules, the new classical macroeconomics does alloW fore-

cast errors due to the random terms in the policy rule to
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cause (temporary) deviations of output and employment
from their natural levels. This hypothesis forms the
basis of a group of studies which estimate the impact of
anticipated and unanticipated monetary growth (and hence,

inflation) on thé rate of unemployment and output.‘

In order to implement and test the hypothesié empl-
rically, the notions of anticipated and unanticipated '
monetary policy must first be quantified.' Robert J. Barro
(1977) approached the problem by specifying a monetary-
growth-equation assumed to représent the authority's feed-
back rule, the forecasts from which were interpreted as

rationally anticipated monetary growth,

In Barro's, model money.growth is postulated to depend
on its own lagged values, government expenditure relative
'to normal, and on the lagged unemployment rate. Government
expenditure provides a revenue motive for money creation.
~ However, given that expenditures can be financed by a
combination of money issue and taxation.8 with the cost of
raising revenue from taxes varying inversely with the capi;
tal invested in the tax-raising capacity (the administrative
machinery etc.), Barro suggests that any permanent rise in

government expenditure is met by raising tax-revenues, while

8. Barro abstracts from government borrowing, stating thaf
extensions of the model to include public debt do not
alter its main conclusions. "
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temporary budget increases are financed by increased money
creation. Or,.cnly increases in government expenditureA
relative to normal induce money creation. Hence, the va-
riable in the money growth specification is FEDVto
government expenditure relative to normal,

FED\I* = \oa \-:E"D-\: — \oS FED*‘!: (19)

where FED, 1s the real government expenditure in period t,

t
FED*t, its normal level, the latter estimated as per the

adaptive formula, \°°S \'—Ep: = 4 \03 FED, «+ (1-9) \oa FED’L-L

(i.e. log FED*,_ 1s a geometrically declining weighted

t
average of past values of real government expenditure).

Money growth is also specified to respond to the
previous period's unemployment rate to reflect a possible
countercyclical policy response to the level of economic
activity. ' And the lagged money growth values are included

~in the policy rule to pick up any possible serial dependence
or delayed adjustment of money supply that has not been

captured by the other independent variables.

Barro's (OLS) estimate of the money-growth equation
for U,S.A. using annual data for 1941-73 is

DM, = 0.087 %« 024 DM, < 0.35 DM,_
* {0.0%4) (0-15) + (0:43) >

(0.015) (0-016) (20)
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2
R = 0.90 sStandard error of estimate = 0.02

(standard errors- in parantheses)

where DM, represents the money growth in period t (DMy =
\oaN\,\._—- \oci My.q , M1 as the money suppl'y measure),-and.
UN,_, is the lagged unemployment variable( UNy=y =
\°3(U/("v))¢3f being the annual average unemployment rate in
the total labour force inclusive of military personnel).
Hence, an increase in government expenditufes relative to
normal must be financed by increased money creation, and

an increase in unemployment rates induces an expansionary

policy response.

The estimates values of DM from (20) then form a
series of rét:l,onally anticlipated money growth, ISI/I, while
the imanticipated money'growth, bMR, corresponds to the
residuals £fom (20), DM-D'I;I e DMR¢ = 00‘3 Mt"‘“’ﬂ“t-t} »
— k\oa\'\t - \03 Mt-L)A ), That is, Barro assumes' that
economic agents acted as if regression (20) were their

working-rule in formulating forecastse.

Having thus quantified anticipated and unanticipated
monetary growth, Barro proceeds to the specification of the
unemployment equation with the hypothesis that a monetary
growth greater than expected causes'a decline in the rate
of unemployment. Apart from the monetary wvariables, the
equation includes two real variables, one a measure of

military conscription (MIL), and the other the minimum wage
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rate (MINW)o9 both of which are believed to affect the
natural rate of unemployment. In addition to the direct
employment effect of conscription, the presence of a mili=
tary draft could, for example, induce individuals to conti-
nue with education rather than enter the labour force,

which might lower the measured unemployment rate. Secondly,
if the conscription was from unemployed workers, the presence
of the (selective) draft may affect the work-unemployment
choice for labour market participants and could also work

to reduce the unemployment rate,

Regressing UN,_ on current and lagged wnanticipated

t
monetary growth, MIL and MINW, the estimated equation is

te

UNg = =3:07 =58 PMRy —42.4 OMRy.y = W2 DMRy_,

(oas) (1) a9 B (%))
“HT ML, A+ 0.95 MiNW, - (21)
(0:8) (24b)
R2 = 0,78 standard error of estimate = 0.13

(standard errors in parantheses)
The DMR coefficients have the hypothesised negative signs,
each of them is individualiy significant, the strongest

effect of unanticipated monetary growth appearing after

9. MIL, = Military Personnel/Male population, aged 15 - 44
MINW is the ratio of the applicable minimum wage to
private non-farm average hourly earnings, multiplied
by the proportion of the non-supervisory employment
covered by the minimum wage regulation.
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one year.10 Further, the F-statistic for the 3 DMR
coefficients is 21.0 which exceeds the 5% critical value of
3.1, implying that unanticipated monetary growth is a
significant explanatory variable. The military conscription

variable, MIL, is also highly significant.

Running a regression of unemployment on total
monetary growth, DM, (current and 4 lags), along with MIL
and MINW, Barro shows that the DM coefficents are

insignificantly different from zeros

UNg = —2Z46 -LL DMy =S5TDMy, +O0TPM .,  + 3500,
(034)  (.9). @) (2.5) (L.8)
=32 DMy, —He5 ML, —O03MN W,
(1.5) (1. (4.0 (22)
rR? = 0.52 Standard error of estimate = 0.20

(standard errors in pérantheses) ;

The explained variation in unemployment (Rgi drops
substantially from 0.78.to 0.52; the DM coefficients are
individually insignificant, though the F-statistic testing
their joint gignificance is slightly above the 5% critical
value, Hence.‘a comparison of (21) and (22) indicates that

unemployment is sensitive only to that part of total

monetary growth that is unexpected.

10. Additional lagged terms of unanticpated monetary
growth were found insignificant,
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The hypothesis that it 1s only the unanticipgfed
monetary growth thaﬁ affects unemployment is tested by runn-
ing a régression that simultaneously includes the sets of
DM and DMR variables, and then, alternately restricting thev
DM and DMR coefficients to zero. The F-statistic for the
hypothesis that the DM coefficients- are insignificant in an
equation already including the DMR variable is 1.4, which is
less than the critical value at the 5% significance level,
3.1, On the other hand, the F;statistic for the hypothesis
that the DMR coefficients are insignificant when the equa-
tion includes the DM wvariable, is 15;7 which exceeds the
critical value, Thus, the hypothesis that only unanticipat-
ed money matters cannot be rejected, though the reverse
hypothesis that unanticipa#éd money does not influence

unemployment is easily rejectea.

Further, if there were to be no monetary surprises
(DMR = 0), then, equation (21) could be used to compute the
natural rate of unemploymen; for each year, Thus, from'an
initial value of 3.4% in 1946, Barro's estimafed natural
unemployment rate rose to 5.1%.in 1947, declined to 3.5% in
1953, and then rose, more or less steadily, to 4.4% in 1969,
when it jumped to 6.4% in 1970, fluctuatiné around that value
thereafter, till 1978. The main reason for the jump in
1969-70 was the. end of the selective draft system in 1970 and
the switch to the lottery draft, which is treaied by Barro as
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tantamount to a removal of conscription; MIL is set to
equal zero from 1970 onwards which, perhaps, is not

‘accurate,

In an analagous exercise, Barro(1978) tests the
hypothesis that it is only unanticipated ﬁonetary growth
that affects output, measured by real GNP(y{). In addition
to the monetary surprises, the output equation includes a
time trend variable, t, which reflects the "secular movement

11,

of 'normal'’ output”, and the military conscription vari-

able, MIL, which is expected to opérate positively on output
through its induced employment effect., The estimated equat-

ion, using annual observations for U.S.A., 1946~76 is

log Yy = 2.95 + L.OM DMRg + L2LDMRLL, + 04 DMR 4.y
(o:01) (0:21) (0.2%) (0.24)

% 0.26 DMRy., ¥ 055 M, & 0.0354 &
(0:16) (0.09) (0. 000K) (23)

R2 = 0,998 Standard error of estimate = 0,016

(standard errors in paranthests)

11. Robert J. Barro, "Unanticipated Money, Output and the
Price Level in the United states", JPE, 1978.

That is, Barro (presumably) describes the natural
output level as an exponential function of time.
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As expected from the unemployment equation, the unantici-
pated monetary growth has a strong expansionary effect on
output, the major part of the impact éoming, again, with a

1ag. 12

In the same study, Barro also investigates the impact
of monetary changes on the price level, where the key
hypothesis tested is that aﬁticipated monetaky growth results
in an equiproportionate and contemporaheoﬁs change in the
price level, Starting from an equation describing the demand
for real bélances, Barro derives a price equation which makes
the logarithm of the price ievel depegdent on the logarithm
of monéy supply, nominal interest rate, income. goverﬁment
expenditure,'a trend term, t, which céptures thé impact of
the development in financial‘inStitutiéns on the démand for
money, and where real income is introduced in the form of the
output equation described earlier. Using annual observations
from 1948-76 for U.S.A., Barro's regression reéult explains
99,.87% of the variation in the price level, The hypothesis

12. MIL too has a pronounced effect on output, its
coefficient being positive and highly significant.
However, Barro suspects that it may bé proxying for
variables other than the draft préssure on employment.
one candidate considered was government expenditure
which, however, proved to be insignificant when added
to the equation, MIL still remaining significant.
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of a unit coefficient on the logarithm of the current money
supply is not rejected. However, the DMR variable
(intfoduced via' the output term) is found significant up to
the £1fth lag (DMR,,....., DMR,_g)» implying that the price
response to monetary: surprises is much more drawn out -than
the output response, Discussing this cross-~equation dis-
crepancy, Barro contends that it doés not necessarily
corroborate the wage-and pr.itt\erigidity' hypothesis. The
latter would imply On'corresponding pattern of respo#se to
monetary movements in both output and price equations; if
the drawn-out response of inflation rates to unanticipated
money were to be caused by price rigidity, then the output
response must have been equally protraéted’(i.e. DMR must’
havelbéen significant till t-5 in (23), which however, is
not SO).. Further, with wage-price rigidity, anticipated
money changes ﬁquld cause a less than an equiproportionate
movement in the inflation rate, implying a lessvthan unit
coefficient on the logarithm of money supply in the price

equation, which is contradicted by the évidenqe. Rather,

this discrepancy could have arisen from a misspecification
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of the price equation.13

Re~estimating the‘equations with quarterly data, Barro
and Rush (1980) find a close correspondence between the annual
and quarterly results'of the money;growth, unemployment, and
output equations, but nét for the price equation which, when
estimated with a correction for the serial correiatioh of
residuals, shorterns the DMR lag to 13 quarters, which would

approximate to DMR in the annual version. Again, the price

t=3
equation is suspected to be misspecified.

Several other studies using a similar methodology support

Barro's findings. Jacob Grossman (1979) using quarterly U,S.‘

13, Barro points out that there might be a partial adjuste
ment of money demand to the optimal level, in the demand
for real balances equation (from which the price equa-
tion was derived). Splitting income changes intoA
temporary and permanent changes, with the temporary
component caused by DMR, and the permanent proxied
through MIL, t, etc.,' and postulating thatltemporary
income has a strong effect on current money demand'dis-
sipating only gradually in accordance with the adjust-
ment parameter,), the demand for real balances (log
(M/P) where M = money stock, P = price level) is

loaMP), = be « § (Y% L1, %)

’ x T raan ¥
+oy ‘_\03 Yo ¥ (\-'A) \°3_\I’°"1 + (-2 \03\’4‘_1:\'. - )
yp represents the permanent part of output and f!: the
transitory, r, is the nominal rate of interest, Then,
because of the lagged adjustment of M/P to fw,the DMR

variable (through yr) also appears with a long lag in
explaining M/P and, hence, P.
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data for 1947-75, with nominal GNP proxying for policy
instrumentsl4, regresses unemployment on current and lagged
unanticipated nﬁminal income growth and on lagged values of
unemployment, and then replaces the unanticipated by anticipat-
ed GNP growth in a separate equation. Grossman finds that
only unanticipated iﬁéome growth has a significént (negative)
effect on unemployment. Anticipated growth is significant in
explaining the rate of inflation. That is, the hypothesis
that only unanticipated income growth affects output, and
anticipated income chénges affect the price levél is supported.
Simiiarly, Gillian Wogin's (1980) study using annual Canadian
data spénning the period 1926-72 £inds unanticipéted money
affecting un?mployment, the anticipated component inducing

no unemployment changes., = Attfield, Demery ahd Duck (1981)
using quarterly data (1963-78) from U.K. show tha; output

varies in response to unanticipated money alone,

Barro's work is, however, not free from criticism. One.
of the obvious shortcomings of his methodology 1s that agenﬁs'
forecasts of monetary movements are based on information which,

in fact, becomes avallable only after the forecast is made.

14. As the specification of feedback rules setting policy
instruments could be arbitrary, Grossman prefers to use
nominal income, and changes therein, as reflecting the
authority'’s attempts to influence the economy (via
expansions in nominal demand). )
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The moneyqrowth équation (20) uses observations from 1941-73
implying that an estimate of expected monetary growth {for
estimating unemployment) in 1950, for example, uses informa-
tion subsequent to that year. This clearly violates the
"basic assumption in expectation formation: an expectation
for period t 1is conditioned on information available only
till t-1. An‘alternative approach would be to estimate

each DM_ using only those observations that are available

t
till t-1, but which could also be a little inconvenient, as
then there would be as many regression of DMt as there were

predictions.

A more serious objection to Barro's procedure is with
respect to his specification of the money-~growth equation
(20). Barro does not explicitly derive  the equation, but
merely states that monetary growth should depend on its
lagged values, the unembloyment rate and government expendi-
ture relative to normal. An important question that arises
is how a Barro=-type test would stand to alternative specifica-
tions of monetary growth (DM and, hence, DMR). For example,
the monetafy authority may aim to limit interest rate fluctua-
tions and accordingly adjust its money growth rates. Or, 1f
the government is averse to increases in the inflation rate,
then it would want to curtaii ﬁonetary expansion whenever

the inflation rate appeared to be on the rise, Né such
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policy objectives are recognised in equation (20)15o And

if, in factm these objectives were important then the
forecasts from equation (20) would not really represent a
rational expectation of monetary movements. These questions
can, however, be answered by further empirical work explicitly
including the above mentioned variables in the money growth
equation. A preferaeble approach, in fact, would be to
construct a money supply and demand model including the range
of policy goals, and thence derive the money growth specifica-

tion,

M.H., Pesaran (1982) points out that the inclusion of
the variable FEDV, in Barro's money growth equation assumes
knowledge 6f real government expenditure in the future periods
agents' forecasts for period t are based on information of
the nominal government expenditure and the price level that
will be realised in period t. Although agents may be able
to make fairly precise forecasts of nominal growth in government

15, Further, if the inflation rate were to be included as
an explanatory varilable in the money=-growth equation,
and if there were an observed (inverse) correlation betﬁam
unemployment and inflation,'then the coefficient
estimates from the regression would be unreliable
(on account of the multi-collinearity problem), in
which case the estimated regression would be an
inefficient forecasting device,
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spending in the future period, to assume that they can ‘
perfectly anticipate the real expenditure is unrealistic.
Further, the level‘of government spending may be the out-
come of a fiscal policy rule, anticipations of which must
be explicitly accounted for., Pesaran suggests that it
would be preferable to formulate a feedback rule determine
ing real government spending analagous to the money growth
equation, and use the residuals therefrom in the latter,
Then re-~estimating ﬁhe unemployment equation, the explained
variation falls significantly from 0,78 to 0.61,

David small (1979) notes that Barro's government
expenditure yariable, FEDVt'depends oqu on current and
past values of expenditure, such that the inducement to
money creation is the same whenever government spending
deviates from normal, irrespective of whether the deviation
"is temporary or permanent, But money creation would be
greater, as Barro himself had argued, in periods of temporary
increases in spending. The coefficient on FEDVt should be
greater whenever the increases in government exPenditure

measured by FEDV, are temporarye. And Barro's sample period

t
ihcludes the World War .II period, the Korean and Vietnam
war years, when there were sharp, but temporary escalations
in the gerrnment budget which, given the war conditions.
could have been anticipated by rational agents. As Small

points out, the failure of the FEDV, coefficient to vary

t
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results in a systematic underprediction of the rate of
monetary growths Barro's unanticipated monetary growth
rates ha?e a positive bias in the war years, and as the
residuals must suﬁ to zero, a negative bias in the non-war
yearse. Correcting for this by inserting a dummy wvariable
to differentiate between the war and non-war years in the
money growth equation, the coefficient of the dummy vari-
able was found significant, Using the resulting series on
unanticipated money growth in the unemployment equation,
R2 falls to 0.52. Hence, as Small argues the positive
bias in Barro's monetary surprises during periods of
temporary expenditure increases apparently accounted for
his ability.to explain the downward movement of unemploye
ment in these intervals of time., The removal of the bias
reduces tﬁe unemployment equation's ability to track the
large decreases in unemployment that occurred during these .

Yearse

Small also qguestions Barro's measurement of the natural
rate of unemployment, discussed earlier, which is used to
explain the observed rise in unemployment in the 1970's.

The increase in the natural rate resulted from the change

in the military draft system whereby MIL was set to equal
zero from 1970 onwards., This, as per Small's calculations,
shoulq impiy that 1,68 million persons were unemployed
because of the change in the draft system. ngever. examine
ing the actual data reveals that, at the most, only 1,61,350
persons were added to the ranks of the unemployed, which

differs significantly from Barro's 1.68 million, Thus, the
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natural rate actually moved much less than estimated by
Barro, and .accordingly explains a much smaller fraction

of the movement in actual unemployment rates.

As mentioned earlier,'the tests of the policy
invariance proposition‘invol#e tests of the joint hypothesis
of rationality in expectations and neutrality‘of real
variables to anticipated policy; Frederic Mishkin (1982)
suggests a procedure whereby the two hypotheses of
rationality‘and neutralify can be individually tested from

the same model:
+* S e
Ve = Y+ ¥ LE/@; My, =WMoy) (24)

Where Y alternately denotes output and\nmm$oyment in period t;
y: 1s its natural level; Mt-i money growth in period t-i;

M:-i, its forecast conditioned on information available
through period t-i~l, Following Barro, an equation'can be

formulated to generate forecasts of money growth,.

where 2, is a vector of (pre-determined) real variables
pertinent to the money growth process, known at time t-1;

a is the assoclated coefficient vector. ut and.vl are the
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(serially uncorrelated with zero mean) disturbance terms in
the respective equations. Given knowledge of (25) the

rationally forcasted Mt is

Mb .-_—__ Z-ta- | (26)

Substituting from (26), (24) can be written as

3 |
Ye= Y& ¥ z-oﬁ\',("\t—c — Loy o) A (27)

'Writing Yy as 2 function of both anticipate& and unanticipated
money, and denoting actual expectations of Mt by zé.a* 5

N

) *
Ne = ‘/*t *. .Z; ﬂ{ L‘V\ﬁ.—%. —Zx.y ' )
‘e ~=
N ' : .
A ER %1 (Zypoy - a.*) T ovg (28)

. ’ *
where rationality in expectations requires a = a, and

neutrality, $; = O for all {i.

Mishkin constructs a likelihood ratio test for the joint
hypothesis of rationality and neutrality, where the constrained
system (25) and (27) ( 9. =0 and o=o g {m\)oﬂ.d))
‘and the unconstrained system (25) and (28) (constraints Si='0

* ’ :
and a = a not imposed) are estimated via. maximum likelihood



- 174 -

methods. The likelihood ratio statigtic -2log (L/L)
where LP is the maximised likelihood of the constrained
system, and ﬁ” that of the unconstrained system, follows
a K (&) aistribution, where g, is the number of cons-
traints. The comparison of this statistic with the criti-
cal Wc' value then tests the null hypothesis.

If the joint hypothesis were rejected, with the proba=-
bility of getting the computed ‘X?.value lesé than a'speci-
fied level, then it is possible to trace the cause of the
rejection to the two comstituent hypoéheses,by constructing
analagous likelihood ratio testélfor the rationality and
neutrality hypotheses separately. The latter exercise be=-
cdmes'important when despite rational expectations, output
and employme;£ are non-neutral to policy rules because of
sticky prices, wages, etc. The likelihood ratio test of
the neutrality hypothesis would pfoceed by imposing the
rationality constraint (o~=.a*)) but relaxing the neutra-
lity constraint ( Sg'zo) - in the unconstrained system.
The rationality test imposes the neutrality constraint
LSC-: ©)  while reléxing the rationality constraint

(0. = o*) 1in the unconstrained system.

With quarterly U.S.data (1954-76) Mishkin first
estimates the money-growth eqﬁation: monetary growth is
regressed on a wide variety of possible c¢ausal variables in-
cluding the inflation rate the growth rate of.GNP,nominal and

real,the unemployment rate, the growth:rate of government
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expenditure, the balance of payments on the current account,
and solon. Only those variables which are significant at
the 5% level are retained. (Such a specification of the
money grqwth'process appears quite ad hoc as also pointed
out in the context of Barro's work.) As Mishkin claims,
one advantage of this proceduré over that used by earlier
researchers, is that "it imposes a discipline on the
researcher“16 and prevents him from seafqhing for a speci=-
fication of equation (25) that leads to results confirming
his priors on the validity of the policy neutrality

proposition.

Then Mishkin shows that the conclusions on the
output and unemployment eqguations are sensitive to the
specification of the iag length of unanticipated money
growfh. When 5 iags of unanticipated money growth are
incorporated in the output and unemployment equations,
the joint hypothesis of rationality and neutrality is not
rejected, Nelther of the two constituent hypotheses ié,
rejected for the output equation; in the unemployment
equation, the rafionality hypothesis canhot be ggjected.
but the neutrality hypothesis is rejected at the 5%
significance 1level. However, when the dependent variable
is regressed on 20 lags of anticipated money growth, the
16. F.s. Mishkin, "Does Anticipated Monetary Policy Matter?

An Econometric Investigation"; JPE, 1982.



joint hypothesis is rejected at the 99% confidence level
for both output and employment. Rationality and neutra-
lity are separately rejected at the 95% confidence level

in the unemployment equation and at the 99% confidence

level in the output equation.

Estimates of equation (28) for output and unemploy-
ment with 7 lags of the monetary variables, yield signi-
£icant _ﬁ; coefficients while $; are insignificant for
the’first 5 lags, and significant for the last 2. This
creates the suspicion that increasiné the lag 1ength'could
lead to a strong rejection of the neutrality hypothesis.
And working with 20 lags, Mishkin shows that many of the
anticipated money growth coefficients are significant and
often exceed the corresponding unantipated money coeffi-
cients. That is, anticipated money growth does produce

real effects, though ¥ery slowly.

In fact, Mishkin's evidence contradicts even the
basic Monetarist position as per which any monetary expansion,
which causes unanticiﬁated inflation, may, in the initial
phase, induce temporary output responses which are, however,
digsipated with time as anticipations adjust. That is, the
short-run impact of monetary movements may be concentrated
on output and employment but in the long-run the effect
shifts fully to the rate of inflation, which adjusts
completely to the new monetary growth rate, ouéput and
employment reverting to their natural levels. Thak 1is,

the longer lag values of monetary movements should not
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produce any output, employment effects.

Robert J. Gordon (1982) tests theknew classical
neutrality hypothesié‘against a specific alternative, the
Natural Rate Hypothesis with sluggish or gradual adjustment
of prices, NRH-GAP. Prices adjust only gradually in the
short-run to anticipated changes in nominal aggregate
demand, fully in the long=-run. An anticipated rapid
increase in nominal aggreéate demand leads, partly, to a
faster inflation and partly, to increase in output. Even-
tually, the price adjustment is completed and the inflation
rate increases equiproportionately to the increase in
nominal aggregate demand, and output returns to its natural
level. The sluggish price adjustment is caused by the

existence of contracts, etc.

Expressing output deviations from‘the natural level as
a function of unanticilpated price movements, defining the
price level as the ratio of nominal to real GNP, output |
deviations in the new classical framework are caused by
unexpected nominal income movements, and. by the lagged

output deviation from the natural level. That is, .

Qy = /) Vye * X Byy (29)

AN
where Qi is the (logarithm ¢f the) output deviation from
the natural rate, in period t Uy,, the unanticipated growth

in nominal income.



- 178 =

The rate of inflation (Pt) is defined as the difference .
between the rates of growth of nominal and real income
which, in turn, equals the difference between these growth

rates net of their trend or natural growth rates.

?b = :/t - %t : 30

where ¥, 1s the growth rate ¢f nominal income net of trend,
and avb , that of réal income, net of trend. °Vte"\“°‘\"‘ LQE-QE_A_
the change in the output deviations; 7e canrbe split into

its expected and unexpected component. Then, substituting

for @, from (29), equation (30) is written as

P = EJe ~ (3/a+) Ude + (&%) &t-l‘ (31)
where E.§t and V¥ are respectively the expected and
unexpected nominal income changes (net of trend). That
is, anticipated nominal income growth c-auses‘ an ‘equi-
proportionate. price response in the same period, the
coefficient of EQ,C equalling 1 in (31). The impact of
unanticipated nominal income changes gets distributed
between output and inflation, the sum of the relevant

coefficients equalling 1.

In the alternative NRH - GAP, inflation depends on

its past history, which reflects the "price inertia", 17
17. R.J. Gordon, "Price Intetia and Policy Ineffectiveness
in the United States," JPE, 1982.
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on the anticipated and unanticipated nominal income growth,
each inducing the same inflation response (unlike the

new classical version in which the anticipated income
changes cause a iarger change in the inflation rate, than
the unanticipated income changes), and on lagged output
-deviations. 2And, as opposed to the new classical postu-
late, output deviations in NRH -~ GAP are caused by both
anticipated and.unanticipéted nominalfincomevgrowth, the
impact from the former caused by the sluggish price édjust-
ment whereby a given movement in nominal income (or nominal
demand) gets distributed between output and prices. The

inflation and output eguations in NRH - GAP are then

.

b, = Zcb Pi-¢ *doBY e ‘\’d‘;.U\/t * d:.at-a. +dazy (32)
Q= ~Seipet * 1240 B + (A-dg) YUye
* U'-A’-) th"l - d\32'45 - (do= ch.) (33)

where Zy denotes the supply shock in period t , which Gordon
includes to incorporate the impact of government interven-
tion through price controls in war periods, etc. (captured

by a dummy variable).

Using quarterly data from U.S.A. spanning the entire
period 1890 = 1980, Gordon splits the nominal income growth
into its anticipated and ﬁnanticipated components, using
the same methodology as above, but running separate régre-

ssions for sub-sample periods. The natural output levels
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are obtained by regressing the logarithm of real GNP against
Amwe .

Afor separate decades.

Then estimating the output and inflation equations,
Gordon rejects the new classical hypothesis, and confirms
the NRP -~ GAP hypothesis. ThereAis no one-to-one correspon-
dence between expected nominal income gr&wth and inflation,
the price inertia is fairly strong, and output deviations
are sensitive to anticipated hominal'income changes, the.
coefficients on the latter significant at the 1% level in
all the subesample periods, aas well as for the total sample

A}

period.

LUCAS' HYPbTHESIS ON THE PHILLIPS CURVE

As discussed in the preceding chapter,'one of the
implications of the policy neutrality proposition is that
the Phillips Curve is vertical in the short run itself.
This,, however, appears to be contradicted by the observed
inverse correlation between unemployment and inflation.

But, as Lucas hypothesised, in an economy composed of
distinct markets, information flowing between them, and
hencé, on economic aggregates, only with a lag, with agents
forming expectations rationally and optimising their demand
and supply decisions, the observed Phillips Curve relation
arises because of temporary confusions between»relative and
aggregate pfice changes when unanticipated changes occur in

money growth (as discussed in Ch. III). Further, Production
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(and employment) decisions are believed to be more sensitive
to unanticipated inflation when, in the past, the average
price 1level has been relatively stable. Producers are then
inclined to attribute a given price change in their respective
markets to a movement in relative prices.' If the price level
has been more volaﬁile'in the past, producers discount some
of the observed price movements in their respective markets,
attributing them to a general inflation, and refrain from
altering production decisions. Or, simply, the greater the
variance of the inflation rate, the smaller is the responsiwe
veness of output; as the monetary authority repéatedly tries
to exploit the Phillips Curve, the terms of the trade-off

‘wWorsen.

Licas (1973) tests the above hypothesis by examining
the relationship between the variance of thé«inflation rate
and movements in output across countries. In this model;

the aggregate demand curve is unit elastic :

g = ye * P | (34)

where x, is the logarithm of the nominal GNP, Yo the loga=~

rithm of output, P the logarithm of the price level. The

tl
level of nominal income i1s determined on the demand side,
its division into output and the price level assumed to occur
on the supply side s suppliers' production decisions are

made solely in response to observed and anticipated relative
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prices, whereby any expansion in nominal. aggregate demand
leaving relative prices unchanged, would result in an
increase in the absolute price level, leaving the (equili-

brium) volume of output unchanged.

Further,_’tt is composed of its natural level, Ynt’
and a cyclical component, Yore which is the deviation of
actual output from its natural level, the deviation caused
by forecast errors, as eXplainéd earl:?.er.v,(yt = Yo t th)'

For empirical purposes, Ynt is approximated by the trend

Not = oc-kp’(.‘ ‘ - (35)
In Lucas' scheme, demand flucfuations, DL¥te (caused
by ﬁonetary expansions, for example), are the major source
of variation in the rate of inflation, ASPb . And as
information on current economic aggregates {including the
price 1éve1) is not available, economic.agents confuse the
purely absolute price changes occuring in their respective
markets for relative ones, and hence alter production
decisions. Output deviates from the natdral level. That

is, fluctuations in X, cause Yor °
Yex = a + bAX.b + € Vc.,t.-i (36)

where b measures the responsiveness of output to a nominal

demand shock; y is introduced to capturé lags in

C, t-l
output adjustments, The value of b 1is hypothesised to

depend on the ratio of the variance of the general price
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level to the variance of relative prices : the Eigher
the value of this ratio, the lower is b. Hence, the
variance of Ax,‘ (the demand fluctuation) is hypothe-
sised to be positively related with the variance of
JARA (the inflation rate), and given the variance

of relative prices, inversely related with b.

For the cross- country study of these relation-
ships Lucas selected a sample of 18 countries exhibi-
ting a variety of nominal income .behaviour over the
estimation period. 1952~67. 1In two éountries, Argen-
tina and Paraguay, the eétimated variance of A Xy
was 0.01555 and 0.,0345 respectively, at least 10 times
that of the remaining 16 countries (including U.S.A.,
U.K.,Canada, West Germany, Austria, Italy,etc.) Henpg.
Argentina and Paraguay represent two points in the
sample, presumably characterised by highly wvolatile
policies, the remaining 16 countries by reiatively
smooth and moderétely expansive policies. Comparing
between the two sets of countriés,'Lucas finds that
the estimated b values conform to the relationships
postulated above. For the 16 moderately-fluctuating-
demand or stable~price countries, b ranges from 0.287
to 0.910..whereas for the two volatile-price countries,
this estimate is 10 times smailer. Fof ékample. the
regression results of (36) for U.S.A. and Argentina

are 3
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Yeg = —0:-049 +0.310 AX, + 0.88% Ye g 37
LU.SOA.)

Yep = —0:006 +0.011 DKy — 0426 Y, g (38)
(Argentine) ‘

In stable-price countries like U.S.A., then, an in-
crease in nominal income has a larger initial effect
on output, whereés in Argentina the expansions in
nominal income have practically no discernible effect
on output. Hence, Lucas concludes that the apparent
short-term trade-off is favourable as long as it l

remains unused.

However, within the group of 16 countries charac-
terised by lower demand variance, the evidence is
somewhat mixed. Countrles with lower aggregate demand
variance do not necessarily have a higher responsiv-

eness coefficlent b.

Froyen and Waud (1980) examine the above model
using a larger set of time-series data with annual

observations for 1956-76 for 10 industrialised

17

countries. In the cross~country comparision

0 = e G - - G . -

17. The countries are U.K.,France, West Germany,

Switzerland, Netherlands,Belgium, Italy, U.S.A.,
Canada and Japan.
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they £ind the expected inverse correlation between
b and the variance of AP, supported by the evi-
dence. However, the variance of the demand fluct-
uation LA X\,) is not significantly correlated ei-
ther with the variance of the inflation rate(!5Q>
or with the responsiveness coefficient (b). The
results, therefore, are not consistent with Lucas'
hypothesised sequence of nominal income variations.
stimulating variations in the inflaticn rate and,

hence, output responses.

In addition, Froyen and Waud examine the inter-
temporal -evidence in each country. A striking feat-
ure of the inflation series is.a significant increase
in the price variability over time: splitting the total
period into two sub-periods, 1957 - 66 and 1967 - 76,
the variance of the inflation rate is, in all countries
except West Gérmany. higher in the second sub-period.
However, ‘the variance of nominal income changes shows
no such pattern, bug is, in faét. lower in the latter
fperidd in five couhtries. including countries with
substantial increases in inflation variability. Fur-
ther, while in some countries the b estimate is lower
for the second period with the increased inflation
variability, it is higher in the others. .Where the
variance of the inflation rate and nominal demand
changes increased together, the b vélue declined as

hypothesised.
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Froyen and Waud advance three possible for this
mixed evidence. Firstly, Lucas' model postulates
gyclical fluctuations in output to be caused solely
by aggregate demand fluctuations, with no role what-
soever, for supply shocks. If supply shocks were imp-
ortant in the second period causing major output fluc-
tuations of their own, then they would explain the
divergent movements in inflation and output:‘an incr-
ease in price inflation,if accompained by an exogenous
‘disturbance which reduces outputs, may not be associ-
ated with a nominal income increase. Sécqndly. in the
estiméte'of b, the relative price variance is impli-
citly assumed to be stable across countries,'which need
not be true. " And thirdly, if the aggregate demand

t
no longer be exogenous, or determined independently of

curve were not unit elastic the nominal income x, would

y.: a shift in the aggregate supply schedule (yt) .
would cause a change in nominal income, whereupon A X,
is contemporaneously correlated with the supply dist-
urbance . That is, feverting to eqnation‘(36). if we
were to specifically incorporate the disturbance term,
u,_, then AX, and u, are correlated, which would
imply that OLS estimates of b are biased, in which
case though the true responsiveness coefficient and
the varlance of nominal income changes are inversely

correlated, the estimated b may show no such relation.
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Thus, while the evidence is fairly persuasive
in the comparisioh across the two different sets of
countries as shown by Lucas, it yields no definite
conclusions on the sensitivity of inflation- output
trade-offs to variations in demand policies in coun-
tries with only moderately dissimilar inflation exp-

eriences,

The "empirical evidence is thep not entirely
unfavourable to the New Classical Economics. “as
regards rationality in expectations'formation.

Heady and Kaldor's survey studj does indicate that
market agents try to analyse and predict demand and
supply changes and the consequent price changes, ins=
tead of mefely reviewing the past price values in |
predicting future prices. The evidence from the
Livingston inflation series however is not concl-
usive; as pointed out, the efficiency and consist-
ency hypotheses which are tested are not necessarily
implied by the Rational Expectations Hypothesis.
More importantly, one may hestitate in accepting
the evidence from survey data, for the expectations

reported in surveys may not be those on which agents
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.actually base their market decisions.

As regards the macroeconomic implications, Lucas'
hypothesised inverse correlation between the variabi-_
lity of the inflation rate and the terms of the output-
inflation trade-off appears to be supported by the
cross-country evidence. However, the hypothesised
cor;elatioh‘between nominal income changes and the

inflation rate is rejected. .

In the context of the policy ineffectiveness
proposition, one empirical exercise that stands out
prominently is Sargent's'test of the neutrality of
unemployment and the long-term interest rate to nominal
. variables (money-supply. the rate of inflation, gover= ‘
nment spedning, etc)., which provides evidence strongly
in favour of the neutrality proposition. As regards
Barro's tests of the responsiveness of unemployment
and output to anticipated and unanticipated money
growth, while the neutrality of real variables to
anticipated monetary policy appears to be establishe
ed, the specification of the money growth process is
quite arbitrary. As noted earlier, one must check
whether the neutrality proposition holds with alter-

native money-~growth specifications.
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As against the successful ﬁerformance of these
tests yielding evidence strongly in favour of the
neutrality proposition, some of the empirical exer-
cises appear to reject this proposition., Mishkin's
test, for example, indicates that anticipated mone-
tary movements do stimulate output and employment
responses, though very slowiy. OnAthe otger hand
Goedon's work suggests the definite'presence of
price inertia: prices adjust sluggishly so that in
the short-run output and employment respond to anti-

cipated nominal demand expansions.

These contradictory results stem from thé
specifications of the équations estimated; the
methodology employed in defining the money growth
process, and so on. Sorting out these problems could
perhaps yield a clearer verdict on the neutrality or
non-neutrality of anticipated policy with respect

t0 real variables.
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CONCLUSIONS

As intertemporal decision-making involves anticipations
of what the uncertain future holds, and aé dynamic economic
processes are sensitive t§ these anticipations, economic
theory must enquire into how expectations are formed. As
discussed in Ch. I, an early important trend in economic
thinking was to regard expectations as purely psychological
in character : forecasts ére either flashes of intuition,
or subjective inferences from the present state of affairs,
or the result qf the mass-psycﬁology of market participants
each of whom attempts to predict and conform to average
opinion. One implication of these theories for economic
modelling was that expectations could only be treated as

exogenously given.

However, these theories gave way to_econometric
formulafions of expectations : expectaﬁions were hypothesised
to be induced solely by the past history of the variable
to be predicted, and hence could be treated"endogenously as
extrapolations from the current and /.or past values of the
relevant variables. . But, while these expectations schemes
were fairly widely used in econometric research (éspecially,
the error-learning model), one ©of their major drawbacks was
that they arbitrarily restricted the iformation sets upon
which economic agents based their forecasts. They completely

ignored the influence of related economic variables, the
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impact of policy'announcements. major technological
improvements, etc.., on the foreasts of market participants{
Furthermore, they resulted in a systematic pattern of
forecast errors. These errors, with their éonsequent
" misallocation of resourées'by economic agents, are costly,
and rational ihdividuals would have an incentive to weed
out such regular errors. In fact, these expectations 4
schemes appear to be divorced from the rationality postulate
that underlies the bulk of economic theory. Optimising
 agents would not confine their attention to the pas; history
of the variable to be predicted, but would presumably try
" to ascertain and estimate all the possible factors causing

change in i%.

The Rational Expectations Hypothesis is built on. this
very assumption of economic behaviour. The main thrust of
the hypothesis is that as expectations are informed
predictions of the future, and as information is scarce,
rational individuals exploit all the available information
in formulating forecasts. This means that agents try to
fathom the process generating the actual observations of
economic variables - the structure of the underlying
economic model, the interrelationships among variables, the
nature of the exogenous shocks, etc. = and accordingly
estimate future values. Specifically, as explained in

Ch. II, the forecasts of economic agents are postulated
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to be unbiased predictions of the relevant economic
variables and are equivalent to the mathematical expecta-
tion of'£hese variables, conditional on a set of
informadtion containing the underlying economic model, the
data on variables etc. That is, if the particular model
continues to describe the market or the economy in
duestion, the forecasts of rational agents will, ob an
average, be confirmed by actual realisations. In.individual
instances or in particular periods, the forecasts may
deviate from the actual values, but these forécast efrors
are serially uncorrelated. Agents consciously évoid.
commitﬁing systematic forecast errors, and if errors do
display a regularity, then its cause is.ascertained and
forecasts accordingly improved. Hence, expectational errors
fluctuate randomly around an {(mathematically) expected

B

value of zero.

As has been argued in Ch.II, the Rational Expectations’
Hypothesis 1s a: distinct improvement on the -earlier
expectations hypotheses is so far as'it brings,expectations
in line with the rest of economic theory by invoking the
principle of rational economic behaviour, and by requiring
economic agents to carefully analyse the available informa-
tion on all the forces that determine the future before
forming a forecast. But whether forecasts will, in fact,
be unbiased, and forecast errors serially uncorrelated, is

a moot point. The major pitfall in rational expectations



- 193 =

modelling is that it lacks a discussion of how agents
actually acquire and process information. Ascertaining
the true structure of the economic model, estimating its
parameters, and so on, could be a fairly time consuming
process during which economic agents may actua}ly be .
making biased forecasts. and all economic agents may
'not have the capacity to undertake a detalled énd ela-
borate estimation of the underlying model. An optimi-
sing agent would assess the costs and benefits of gath-
ering additional inforgpmation and may settle for a less
expensive forecésting framework that emplofs less'than
complete information even'though the consegquent forecasts
may be biased, and the errors serially correlated. As
has been shbwn in Ch.II, in such cases, an autoregressive

forecasting procedure may be the optimal one.

But if a particular autoregressive foreéasting'
scheme has been the optimal strategy in a given set of
circumstances it does not necessarily follow that it
would be optimal in all conditiomns. as the nature of
the economic procesé..including the policy regime, deter- )
mining the future values changes, as costs of collectingb
information change, as forecast errors increase or begin
to show a bias that can be (profitably) removed at little
expense, forecasting schemes alter. The Rational Expect-
ations Hypothesis serves to highlight thishaspect of

economic behaviour. The choice of a particular forecas-
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ting scheme should be viewed roughly as an 0ptimisa;
tion problem, the selection of a particul ar scheme
being sensitive to the particular sets of (information)
constraints. As Muth has argued, it is important to
understand the kind of information that market parfici—
pants use and how forecasts change with changing
information, instead of arbitarily assuming that they
adhere to a specific autoregressivé forecasting proce-

dure,

Consequently, economic theory must enquire into
the particular sets of information thai'are gatheted
by agents for expectations- formation, and their asso-
ciated costs. It would presumably be easier and relati-
vely less expensive for an ecénomic agent’to acﬁuire
information that is directly connected with his parti-
cular economic actvity. Information relateé_to other
activities and occupations may be of secondary interest
to him, may require more effort and expense in its -
collection, and hence, may be partially ignored. A
steel manufacturer, for example, would find it imper-
ative to be accurately informed about the prices of
iron, coal, and other inputs, and their supplies, the
state of technological progress in the steel industry,
the prices of all related metals, the avallability of
labour of the requiied skills, future steel demand pro-
spects, and so on. This information may be available

to him in the ordinary course of his work and at little
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expense. Howéver. he may not consider it necessary

to be as accurately and exhaustively informed abouf
various agriéultural outputs, for example, and their
prices, for they are not directly related td his act=-
ivity, and hence, this information could require more
time and effort in its collection. Information costs
are, therefore, likely to vary across individuals,
Furthermore, with any technological prog@ess that impf
roves the process of collecting and providing infor- '
mation, economic agents are likely to use broader and
more detailled information sets. Hence, an‘expectations
theory ﬁust adequately éxplain why ( and predict) a
particular information set is used by an individual,
what 1s the forecast obtained from it, whether such
forecasts deviate from the rational, full information
forecast, and.what are the implications of these devi;
ations, Further, if information sets differ among
economic agents, it is necessary to assess the consequent
differences in theilr expectations,.and the implications

thereof for market prices, outputs etc.

In fact, though Muth admits that expectations of
individual producers, for example, may not be uniform,
the expectatipn of producers in the aggregate ( or.the
market expectation) would be a rational forecast. But
when expectatiqns are diffuse it is quite unclear as

to what combination of these separate expectations
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represents the market expectation. One approach is
to compﬁte the average of individual forecasts, but
again there i1s no explanation as to why this average

should represent the market forecast.

The Rational Expectations Hypothesis has been
applied in various areas of economic theory- the out-
put declisions of fimms in responsevto their price'and
sales Bnticipations, agricultural markets and the cob-
web cycle theory, stock markéfs, forwarad mérkets. the
term structufe of interest rates, foreign exchange and
balance of payments problems, unemployment, business
cycles, and so on. Here, however, attention has been
focussed on the macroeconomic implications of the
hypothesis partly because of the importance of its imp-
lications for economic policy, and partly because the
vastness of the literature makes a comprehensive study

a difficult task.

The New Classical Macroeconomics discusses the
implications of a rational expectation of monetary and
fiscal policies. The policy neutrality proposition,
which emerges to be the main conclusion of this discu-
ssion, denies the authority any powers of consciously
and systematically controlling the real variables in the
econonmy. Any systematic feed-back policy\rule which sets
policy instruments in response to observed values with a

view to influencing them will be anticipated and accoun-
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ted for by decision makers in advance. And any attempt
to. secure reductions in the rate of unemployment(below
the natural rate) via a monetary expansion and the cons-
equent increases in aggregate demand and inflation (as
per the Phillips Curve trade off) will be frustrated.
The increase in money-growth yould only result in an
immediate, equi-prOportionat;:;: the inflation rate,
leaving output abd unemployment unaffected. Of course,
the neutrality p;Oposition applies only to systematic
and inherently predictable policy rules:; any random oOr

surprise component of policy rules will, by Qirtue of

its being unanticipated, produce real effects.

However, as discussed in Ch.III, one of the crucial
assumptions of the policy ineffectiveness proposition is
that wages and prices are perfectly flexible, nothing
hinders the adjustment of nominal wages, for example,to
offset anticipated price increéses. thereby maintaining
real wages at original levels. But contracts are known
to be drawn in labour markets, and prices are known to
be set for appreciable lengths of time in product markets.
This wage- and price~rigidity may, in fact, reflect
optimising behaviour, for frequent revisions of wageé
and prices may be costly (as explained in Ch.III). But
ifvwages and prices ére unresponsive to changes in nomi-
nal demand, then the authority's control over the real

variables is restored. Then a perfectly (rationally)



antiéipafed monetary policy can produce real effects .
given the existence of long-term contracts. Or, if
_prices are known to be administered and rigid in some
sectors, then a rational expectation would incorporate
this price inflexibiii£y: prices would not be expected
to change in afeas where they are set for some time.
In such conditions, an expansion in nominal demand
would, at the fixed prices, imply a real expansion:
‘at the qriginal priceé, producers find demands rising
and accordingly raise their product outputs. Hence,
during the period over which prices afe fixed, ~an inc-
rease in monetary growth rates could secure output

increases.

A corollary of the policy ineffectiveness pro-
position is that as perfectly anticipated monetary
expansions result in perfectly anticipated changes in
the rate of inflation, with output, unemployment etc.
unchanged, there is no real difference between alter-
native anticipated rates of inflation. But one could
question whether a very high and accelerating rate of
inflation, though perfectly.anticipated, is really
equivalent to an antlicipated moderate rate. Very high
rates of inflation may, after all, weaken the confi-
dence in the currency system and could lead ultimately

to the breakdown of the system of monetary payments.,
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Secondly, a perfectly anticipated increase in the
rate of inflation would occasion a portfolio readjust-
ment by economic agents. With an expected increase in
the rate of inflation, the rate of return to money hold-
ings declines‘causing a shift to investment in real ass-
.ets with the associated real effects, as discussed in

Ch.III.

A valid and important point made by the new classi-
cal economists is that policy makers should be cautious
in using empirically estimated macro-relationships as a
guide to thelr future policy decisions. Estimates of
macro-ré}ationships obtained when a particulér set of
policies was in force, could become obsolete when policy
changes are prOposéd. Economic behaviour of individuals
which reflects their responses to expectations including
expectations of policies, would undergo a change when
new policies are adopted and expectations correspondi-
ngly altered, A policy‘maker then nmust first ascertain
how economic agents' expectations and their regponses
thereto are revised with policy modifications for a
better evaluation of the impact of the alternative poli-

cies proposed.

As discussed earlier, in the New Classical Macro-
economics, individuals are hypothesised to anticipate
the systematic economic policies adopted by the govern-

ment, as also any proposed changes in these policies,



- 200 =

This implicitly assumes that individuals fully under-
sténd the government's decision-making process and

its responsés to changes in the economy (which may.
after all, be motivated by political considerations
among other factors). That is, there must then exist
a tested theor§ explaining the government's objectives
and behaviour, which could then be used to forecast
the policies that will be adopted in different circu-
mstances. However, the existence of such a theory
ylelding a reasonably accurate description of goverm-

ment behaviour is perhaps doubtful.

Empirical tests of rational eXpectations_as a
forecasting procedure yield evidence thatvis some-
what favourable to the hypothesis. Heady and Kaldor's
(1954) survey study does indicate that individuals try
to predict future prices by first estimating fﬁfure
peieces by £irst cstimating Eweuse market demands and
supplies, instead of merely revie&ing the past behaviour
of the relevant prices. The tests conducted by fesando
{(1975) to examine the rationality of the Livingston in-
flation forecasts, however, may bé subject-to the follo-
wing criticisms. As argued in Ch;IV. the efficiency
and consgistency hypotheses as defined by Pesando are
not necessarily implied by Muth's rational\expectations.

If the inflation rate can really be described as a



- 20] -

distributed-lag=-function of its past values alone, then
rationality ‘in expectations would require equality bet-
ween the welghts attatched to previous inflation rates
in the forecasting equation and those in the actual
autoregressive process, as in Pesando's efficiency cri-
" terion. However, the inflation rate may not, in fact,
be determined by an autoregressive process. Secondly, .
the éénsistency hypothesis which requires equality bet-
ween the forecasts made at’. two different periods for
the same period in the future, is not implied by ration-
ality of expectations. The forecast made at the later
date may be an improvement on the eailier one, for it
would benbased on additional information that was not
avallable at the earlier period. However, some of the
tests do support the efficiency and consistency hypothf
eses (e.g.Pesando (1975), Mullineaux (1978)). Tésts'by
Figlewski and Wachtel (1981) to check whether forecast-
ers make systematic errors rejected the Rational Expéct—
ations Hypothesist!inflation forecast errors were found

to be serially correlated.

The empirical tests of the New Classical Macroeco-
nomics have been more successful, Thomas Sargent's
(1976) test of the neutrality of reai variables (unemp-
loyment and interest-rate) to nominal variables such
as money supply., the price level, government spending,

etc. provide evidence strongly in favour of the policy
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ineffectiveness proposition. McCallum's (1975,1976)
estimates of the responsiveness of nominal wage rates

to rationally anticipated chenges in inflation(whereby)
real wage rates and, hence, employment are unaffected

by expansionary policies),‘seem to vary with the speci=-
fication of the equation generating priee forecasts.
Some of the estimates, however, imply that wages adjust
fully to offset any anticipated changes in inflation.

An important set of studies investigates the sen-
‘sitivity of output and employment to anticipated vis-a-
| vis unanticipated money growth. Robert Barro's(1977,
1978) work in.this eonteit yields.imbressive support
for the New Classical Economics. The hypothesis that
output and emplbyment vary in response to anticipated
monetary growth is rejected, whereas their responsive=
ness to unanticipated monetary growth is established.
But Barro's money=-growth specification, the estimates
of which are meant to proxy rational expectations, app-
ears quite ad hoc, as discussedﬂm Ch.IV, One suspects
that including variables such as the inflation rate,
the.interest rate, etc. (excluded by Barro) in the feed-
back equation may possibly water down the evidence
favouring the neutrality proposition. However, a
preferable approach would be to build up a model of
money supply and demand which would explicitly allow

for policy makers' reactions to changes in economic
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variables that they wish to govern, their policy objé-
ctives, as also their estimate of the impact of changing
money growth rates on the goal variables, This model
would then lead to the specification of the policy feed-
back rule.

On the other hand, some empirical exercises have
yielded evidence rejecting thévneutrality proposition.
The tests conducted by Mishkin (1982) indicate that
the responsiveness of output and unemployment.to unanti-
cipated and anticipated monetary expansions depenﬁs
specifically on the lag length of the latter. Including
additional lagged values of anticipated and'unanticipated
money growth (explanatory variables in the output., un-
employment equations); Mishkin finds that antigipated.
money movements are significant in explaining output
and unemployment. This result goes against the neutra-
lity proposition. 1In fact, it also contradicts the
monetarist position wherein a monetary expansion may
stimulate output increases in the initial phase, but
in the long-run would affect only the rate of inflation,

real variables reverting to their pre-expansion values,

The policy ineffectiveness argument has been
presented mainly in the context of éemand manégemeht
policies. One could argue that policy efforts on the
supply side would still be effective despite rational

expectations. TFor example, alterationg in the tax rate
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structure may change the actual post-tax incomes of
workers, thereby inducing work effort and augmenting
labour supplies. And while, in the New Classical
framework, the government is incapable of securing
systematic deviations of employment énd output from
their natural levels, it is still in a position to
affect the nafural'rates themselves by improving thé
information on the availability of jobs and labour
supplies in the labour market, by altering the mini-
mum wage legiélation, by facilitating labour mobility,

etc.

One_question that remains to be answered is
regarding the relevance of the new classical propositi-
ons to the Indian économy. Whether expectations of
economic ageﬁts in India are formed rationally or
not 1s an issue that can be empirically tested.
However, one could visualise decision-makers trying
to predict future values of variableslimportant to
them by first analysing their determinants, in the
Indian context as well. One must then ascertain the
information conditioning their forecasts:whether
individuals consciously try to understand the economic
processes generating observations, the costs involved
in obtaining this information, whether the benefits
from the improved forecasts make it worthwhile to

incur these costs. Furthermore, the ability of
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economic agents to forecast government policies'Will
depend on whether a systematic policy rule is, in fact,
being followed, whether there i1s an adequate explan-
ation of the government'sAdecision—making whereby

policy changes can be anticipated. The announcement

of a long term fiscal policy, fér example, would lead
individuals to first assess whether the authority

would in fact adhere to (indeed whether it will be able
to adhere to) its declared policy, and then forecast the

consequent impact on economic variables.

\

However, 6ne obvious qualification to applying
the policy ineffectiveness proposition in the Indian
qontext is the observed presence of administered priéés.
All major fuel and fertilizer prices, for example, are
fixed by the government or its administrative authori-v
ties. The larger steel producers are obliged to follow
the prices set by the governmental authority, the sma-
ller manufacturers. allowed to vary their prices in
response to market demand. Similarly, the amount of
sugar to be allocated through the public distribution
system at the administered prices, -1s also determined
by the government, the rest of the sugar output then
supplied in the free market. Hence, prices of major
inputs and products may change only after long inter-
vals, and during the interim period an excess demand

or supply may persist. A rational expectation of the
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price level must then account for those sectors in which
prices are fixed and those in which they are free to vary,

and the relative importance of each.

A.more'basic question, however, relates to applying
the Natural Rate Hypothesis for explaining Indian unemp-
loyment and output data. One approach to explaining |
Indian unemployment is the lack of complementary capital
assets to absorb the labour force. One must then deter-.
mine the_amount of unemployment that can be described as
structural unemployment and then examine whether the
remainder 1is really caused by expectational errors as per

the Natural Rate Hypothesis.,

On the other'hand, one could maintain the relevance
of policies tbat consciously attempt to improve output
,lévels. growth rates, employment, etc. by working on the
supply sidé. Entrepreneurs are observed to respond
favourably to incentives such as tax cuts, subsidies etc.:
industrial output is known to increase with government

investment in infrastructure,

In conclusion, the New Classical Economics provides
a hypothesis of expectatiéns formation, which is attrac-
tive in so far as it brings expectations theory closei
to the malnstream economic theory based on the assumption

of rational economic behaviour. and while its policy
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ineffectiveness proposition is subject to a number

of important qualifications, it does highlight the
need, while appraising the effectiveness of the
alternative policies that may be prOpqsed; to  explore
how economic agénts' expectations and market decisions

change with chanémgg policies.
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