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lii~ 
INTRODUCTION 

A salient feature of nearly all economic decision­

making is that it is inherently forward looking : most 

economic decisions 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 expectations 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 is one of the 

most reqent developments in expectations - theory. 

Building up from the principle of rational behaviour, it 

postulates that expectations o£ 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 ,overnment, and so on. The hypothesis has 

been applied in several areas of economic theory - in 

analysing the production and inventory decisions of 

firms iQ response to price and sales expectations, in 

agricultural markets, forward markets, stock - market 

speculation, in analysin~ exchange rate expectations and 



aaa balance of payments problems, and has been applied tot~e 

Nutural Rate Hypothesis to examine its macroeconomic 

implications. 

One of the most dramatic implications of the Rational 

Expectations Hypothesis is that all systematic 

macroeconomic policy rules are futile, that they can have 

no impact on the real variables in the economy such as 

employment, output, real wages, real interest rates, etco 

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 Rational 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 ~nd the alternative 

approaches to expectations - formation which preceded the 

Rational Expectations Hypothesis. Ch. II presents 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 

Ch. 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 

fact that we know so little".1 While much of economic 

theorising abstracts from uncertainity, or imposes on 

economic agents the ability to for•se~the future accurately, 

the fact remains that nearly all economic decisions are made 

in the context of uncertainity. Knowledge of the future is 

often less than :r;:e rfect and the practical problem of 

decision making 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. Again in 

Knight's words, we live only by our ability to "see things 

.coming". 2 Consumers, for examl'le, are guided not merely . 

by their.current incomes and the current prices of 

commodities, but al~o 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. ibid. 
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defer purchases (especially in the case of durables). 

Producers when planning outputs, attempt to forecast the 

market prices that will prevail when the goods are ready 

for sale. Investments in plant and machinery depend on 

expected future returns which, in turn, dep~nd on the 

strength of the future demand for the particular products, 

the availability and costs of factor inputs, the future 

state of technology (which could affect'the obsolescence 

of the plant in which investment is contemplated) •' and so 

on. Stock-market speculators• profits depend largely on 
t. 

their ability to fo~see future movements in share prices in 

advance of the 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 actions, the outcomes of 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. 

FurtJ;leremore, the concept of an ••equilibrium over 

timen
3 

necessitates the realisation of all eXpectations a 

------------------------------------------------------------
3. J.R.Hicks, Value and capital, 2nd ed.,l946, Page 132. 
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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 realised in 

the future. 

However, no economic system ever does exhibit perfect 

equilibrium oyer 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. 114 Specifically, in periods of rapid change and 

movement,acute disequilibrium is likely to occur. Furthermore, 

any major discrepancy between e~cted and realised values 

would be indicative of malinvestment and consequent waste a 

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. 
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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 1 11 A model applicable to actual 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 time and work out what will happen next. The 

initial position contains, as well as 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 or 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 economy's 

performance over time are extremely sensitive to the 

expectations of economic agents, the manner in which they are 

---------------------------------------------------------------
s. I 

Joan Robinson, Essays in the Theory of Economic Growth, 

1962, PP• 25-26. 
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formed and the changes therein. In times of stability one 

could perhaps neglect expectations• But in conditions of 

change, neglecting the role of expectations in 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 EXPECTATIONS 

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. 116 

That is, economic agents were assumed to be capable of 

visualising all the possible mutually exclusive outcomes of 

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

fraction measuring its probability of occurrence. 

----------------------------------------------·~----------------

6. J.M.Keynes, "The General Theory of Employrnent",OJE, 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 conduc~ed under an unchanging set of conditions or a 

stable system. l"e. In some instances the first pre~isite, 
" 

numerous past trials, could be met with, though only partially, 

as, for example, in the case of minor variations in 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 sufficient 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 innovation 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 outcomes, 

and the problem could be overcome. 

The more serious objection to the orthodox probability 

approach arose from the non-fulfilJment 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 possibil1ty of conducting future trials is 

dependent on the outcome of the first (as in the case of a 

large-scale investment by an individual wealth-owner, the 

failure of which could doom chances 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 trials, 

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 prospect of a war,etc., 

are matters for which there is " no scientific basis on 

which to form calculable probability whatever. " 7 

---------------------------------------------~------------------
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 : "Expectations are 

assumed to originate in emotional and impulsive factors which 
. 8 

are believed to be neither understandable nor predictable." 

Frank H. Knight (1921), one of the foremost writers in 

this field, described decision-makers• 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 react 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 £ramework 

of Psychological 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 individual's 

interference, and second, what changes would be wrought in it 

by his own actions. Neither process is infallible, neither 

accurate nor complete. we do not perceive the present as it 

is and in its totality, not is our inference regarding the 

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 real life the actual process of infer~ence is quite 

different fro~ that used by logicians - there is no rigorous 

or exact determination of the future prospects. Ordinarily, 

decisions are based on crude or rough estimates of future 

outcomes7 for while granting that the future situation depends 

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 shaping the future. 

Rather, the mental process of estimating the future is 

very obscure, with very little technique behind it.In Knight's 

words : "Prophecy seems to be a good deal -like memory itselfn,10 

---------------------------------------------------------------
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 computed. In fact, as Knight reminds 

us, insurance companies would take pains to estimate the 

probabilities of accidents etc. which are insured against. 

But this iS 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, rarely possessed sufficient knowledge 

with which to estimate probabilities of future events : the 

fact that "our knowledge of the future is fl~ctuating, vague 
11 and uncertain", renders the methods of probability-

-------------------------------------------~------------------11. J.M.Keynes,"The General Theory of Ernployrnent",OJE, 1937. 
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distributions and mathematical expectations inappropriate for 

tackling the task of understanding expectations. 

While recognising that ent~~reneurs, for example, do 

not hold single, definite expectations of what sale-proceeds 

would be, but several hypo~hetical expectations, Keynes (1936) 

for the sake of an~ysis, defines an ~ expectation as that 

which, if held with certainty, would result in the same behavi-

our as does ''the bundle of vague and more various possibili-· 

ties" 12 of which the state of expectations is comprised. 

Further, Keynes differentiates between short-term and long­

term expectations, the former relating to the immediate future 

as, for exarnpl~, 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 continuously in the light of the realised results of 

the individuals' decisions such that 11 expected and realised 
• 13 

results run into and overlap one another in their influence." 

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 investor's forecast of the returns to be earned 

from an investment in plant and equipment, the outfut from 

which will continue to flow over a number of years. It would 

-be fo&lish, according to Keynes, to base such e~ectations on 
---------------------------------------------------------------12. J.M. Keynes, 11General 'lheory of Employment, Interest and 

Money, '1 > 1q?IGJ 

13. ibid •. 
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matters that are uncertain. As our knowledge of the future 

is highly precarious, it would be more reasonable to be guided 
~e . 

by the facts of~previaling situation which, ~ough not 

always directly relevant to the event to b~ forecasted, 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 
14 expectations." The working method in expectation formation 

is then, according to Keynes, ~ projection of the existing 

situation into the future, modifications being ventured only 

when we have definite reasons for anticipating changes. Thus, 

the present 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 

aliin to Knight's remarks on the reliability of the estimates of 

future prospects. 

Furthermore, doubting the reliability of his own judgement , 

each individual will endeavour to fall back pn the judgements 

of the rest of the market or to con~orm with the majority 

gpinion. Similarly, as the profits of speculato~s would depend 

------------------------------------------------------------------
14. ibid. 
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on their ability to gauge future price movements at least a 

little in advance of the rest of the market, their attempt 

would be to ascertain the majority opinion and the majority 

behaviour on which future prices would depend. And an estimate 

of the average opinion o~ of the average expectation 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 that expectations in Keynes• 

views, are not formed independently or in isolation, but are the 

result of the mass psychology of a lar~e number of individuals 

and consequently, are liable to fluctuate suddenly and violently 

in response to sudden shifts in the opinions of individual 

market participants. In abnormal times, therefore, markets 

could be subject to 11 waves of optimistic and pessimistic 
15 sentiment", 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 to fluctuations in the level of economic acti­

vity. As Gottfried Haberler (1980, a) remarks, it is the cumu­

lative errors of optimism and pessimism which are partly 

responsible for the business cycles in Keynes• Scheme. 

Much of thi~ inherent instability gets heightened when 

as Keynes argues, individual actions are guided more by a 

---------------------------------------------------------------
15. ibid 
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spontaneous urge to action or by "animal spirits"
16

, rather than 

by a careful calculation of the "weighted 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). In fact, much of Keynes• 

analysis treats expectations as given exogenously, 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 novel treatment of 

expectations formation by individual decision makers. The 

problem of choosibg 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 

uncertain. 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 which such a list 

is formulated is not clearly spelt out, Shackle believes that 

each-individual exercises his imagination in visualising the 

hypothetical outcomes, while the effective set of outcomes 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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18 
possible we shall call expectation" • 

Furthermore, each individual can judge the varying degrees 

of possibility of the alternative outcomes and thence, accord 

to each outcome a degree of belief in its actual occurrence. The 

precise ground on which such degrees of belief are assigned to 

outcomes is not discernible even to the individual concerned. 

"His whole personal ~!story and.every detail of his experience 

and education and even of his heredity may be relevant to the 

understanding of such a judgement 1119 • Hence, expectationsare 

predominantly subjective in nature • 

. . In Shackle's formulation these degrees of belief are 

converted into degrees of potential surprise: the concrete 

mental experi~nce 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 possible 

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 course of action can be described through a potential 

surprise function, y = f (x), where y denotes the intensity of 

potential surprise associated with outcome x (x representing 

----------------~----------------------------------------------
18. ~. G.L.s. Shackle, "Decision, 6rder and Time in Human 

Affairs", 2nd edn., 1969, Ch.II 
19. ibid. 
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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 outcomes. There could be an addition 

to the initial set of possible outcomes as the individual gains 

further insight into the consequences of the action that is 

co~ntemplated; there could be a rearrangement of hypotheses 

along the potential surprise function, as the degrees of belief 

in the occurrence of the different outcomes strengthen or weaken; 

and there could be a clarification of expectations, when the 

inner-range- becomes more sharply differentiated ftom the other 

hypothetical outcomes which are now deemed to be even more 

unlikely. 

However, as G&orgescu - 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 1-p 
c.. 

as an ordinal measure of surprise, p being the subjective 

probability of the outcome, and thereby rank the probabilities 

of the alternative outcomes of a course of action. However, the 

degrees of potential surprise in Shackle's scheme are not 

additive, and dne could not, despite the·appa~ent res~lance 
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to the subjective probability approac~, speak of expectations 

as the weight.ed average of the probable outcomes. 

J.R.Hicks (1979) accepts subjective probabilities as 

being relevant in economic decision-making. Using Jeffeeys' 

definition, Hicks explains the notion of subjective probabi­

lity as " a valid primitive idea expressing 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 proposition 

considered and on the data in relation to which it is 

co.nsidered. 1120 Anticipations in economics are thus based on 

some evidence or data, though the exact relation between 

the eviden~e 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, however, that this assumption errs in two 

ways. Firstly, individuals' expectations are not expecations 

of particular prices," but expectations of market conditions, 

demand schedules for Elxample 11
• 21 This would re true of the 

monopolist, for instance, who tries to forecast the demand-

elasticity of his product. Secondly, people rarely have 

--------------------------------------------------------------
20. Harold Jeffreys, 11 Theory of Probability~~ 1939 quoted by 

Hicks in " causality in Economics", 1979, pp 107-108 

21~J.R.Hicks, 11 Value and Capital 11 , 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 ~ust 

so-and-so much; there will be a certain figure, or range of 

~igures, which they consider most probable, but deviations 

from this most probable value on either side are considered 
22 to be more or less possible." Thus, even if the most' 

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 

the~ries of expectations 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 factw. The psychological process of expe­

ctations formation must be explored further. Alternatively, 

economic modelling should accept expectations as exogenously 

determined, given from outside the system. 

-----------------------------------------------------------------
22. ibid. 
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EXPECTATIONS AND ECONOMETRIC APPLICATIONS. 

However, later, as empirical economic research 

gathered momentum and as econometric model-builders 

undertoo~ 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 segtregate expectations 

into autonomous and induc~d components, the latter being 

accounted for in the particular model. Hicks (1939), for 

example, classifies the influences on price-expectations 

into three categories : 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 first two sets of 

influences are then treated as autonomous and, hence, excluded 

from consideration in the particular model; expectations 

are then regarded as generated mainly from the experience of 

past and present price ~ovements. 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 
23 dynamic system and is termed as an induced expectation. 

secondly, data on expected or anticipatory magnitudes 

being scarce, expectations were sought to be proxied by 

appropriate indicators or observable variables. For~ as 

Jacob Mincer (1961) notes, even when such data are obtainable, 

as in some surveys, they pose questions of reliability. 

Reliable anticipatory values are those on which economic 

agents are actually acting. ~-bte 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, ~ost 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 expectati~ns, for 
\ 

example, are anticipations arrived at on the basis 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 past history of the specific variable to be fore-

casted. 
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One sue~ specification of expectations formation is 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 pro4uce cann~ be stored(M.Ezekiel, 

1938) • The argument underlying this hypothesis is that the 

present is viewed as a serviceable guide to ~future. Hence, 

'roducers are envisaged as projectingthe current values of va­

riables into the future~ production for future periods is 

guided by thecurrent market price which is expe~ted to prevail 

in~subsequent period as well, as in equation (1) : 

(1) 

where Pt is the price prevailing in the tthperiod, and ~~"'' , 

the forecast for the following period. 

A temporary spell ofadverse weether 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 depending· on the elasticities of demand and supply, the 

cycle would be convergent, divergent or oscillating. 
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Despite the attractive simplicity of the static­

expectations model, it came to be increasingly replaced by 

other, more sophisticated treatments of expectations-forma­

tion. For, in a world where the nominal values of economic 

variables 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 beli~ve; 

he could separate out the impact of temporary shocks (bad '.-.':·::: 1 

weather 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 disappointed expectations- and 

cease to expect that current prices 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

ences 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 reviS,ing their expectations in the light of their past 

experience; more specifically, expectations are revised per 
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period of time in proportion to the most recently observed 

forecast error. Cagen•s formulation of this error-learning 

model ~is as follows :-

I ~o (2) 

where pe is the expected price, p its actual value, p~ and 

pt' therefore, referring to the price expected for and that 

actually prevailing at time t. J6 is 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) : 

(3) 

A zero value of~ would imply that forecast errors induce 

no revisions in expectations or that expectations are rigid. 

At the other extreme, a)S of unity would result in the static 

expectations formula, expectations revised to the full extent 

of the forecast error. An intermediate value of fi would. 

indicate that previous forecast errors are rele~ant in 

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) : 

(4) 
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and since P~_1 =ftPt_2 
e 

+ ( 1 - .P ) p t-2 , and so on, the 

expected price can be written as a geometrically declining 

weighted average of past prices : 

Or, 

Nerlove•s (1958) justification of the above 

expectations generating equation is based on Akerman's 

(5) 

(1957) view that, instead of altering production p~ans 

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 increased 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 

weight 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 increase) a part of this increase is discounted <fl<t) 

reflecting the producers• doubts regarding the permanence 
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of the entire change. 

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 accuracy, estimate 
i 

the average level about which it would fluctuate. It would 

also be reasonable to suppose that this average level is 
I 

dependent on the entire previous behaviour of the relevant 

price. The market price in a particular period, for example, 

is the result of the operation of the demand and supply 

forces which may be peculier 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 

certain 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 largely the result 

of the peculiarities of that particular period. And it is 

for this reason that the assumption of the static expectations 
~~c~t 

scheme (that agentsAcurrent pric~to continue unchanged) is 

not plausible. However, information on a series of past 

prices will reflect the market torces 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 more recently observed 

pri6es. 
.. . 

Hence, the influence of past prices in forming 

expectations is assumed to decline as one goes back in time. 



26 

Equation (6) is a specific version of this view. 

The adaptive expectations hypothesis has been applied 

on numerous occassions; the refinement of economett±c tech-

niques for estimating distributed lag functions, perhaps, 

accounts for its popularity. In fact, in certain models, 

a specification such as (3) circumvents the necessity of 

estimating expectations.for example, ~inventory demand 

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

(7) 

and p~+1 were determined as per equation (3), then 

inventory demand could be expressed solely in terms of 

observable variables. 

(8) 

some of xhe 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) 

estimate of expected income in his Permanent Income Hypothesis, 

etc. 

In a more realistic version of the err~r-learning model, 

JS, 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

afry anticipations are likely to be strengthened;a 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. Accordingly, .expectations ad~ppt 

more swiftly, and the fi coefficient is re;vised upwardS. 

That economic agents are more cautious in reacting 

to changes in the values of variables, and that they try 

to separate the temporary from the more enduring components 

of such changes by examining the history of the particular 

variables, appears to be an eminent~y sensible postulate of 

individual behaviour. Yet, it ns not completely satisfa-

ctory. For, one of the obvious deficiencies of this 

expectations - scheme¢ is that apart from the previous 

behaviour of the economic variable, no other information is 

sought or utilised in defining expectations. These 

anticipation - equations, as Friedman (1970) remarks, are 

in one sense very general, in another, very special. T?ey 

are general in so far as they require expectations to be 

determined by the entire past history of the variable to be 
I 

forecasted; they are special as they require expectations 

to be determined not by any~ther past history or by any 

currently observed phenomena. These equations deny any 

autonomous role to expectations. Policy announcements, the 
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impact of exogenous shocks (e.g. major technological 

improvements), the'behaviour (past ahd present) of related 

variables, etc. which may have an important bearing on the 

future values of variables, are completely ignored. For 

example, the anno~cement of a revision in commodity tax 

rates should promptly induce market participants to 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-learning 

framework no attention would be paid to the announcement, 

and the adjustment to the revised rates would not commence 

until expectational errors were observed; and as long asjB 

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 studied by him, are not 

explained by the expected rates of inflation as estimated 

by the adaptive expectations formula. Towards the end of 

the hyper-inflation~when agents expectc the authorities 

to initiate currency reforms and stabilise the rate·of price 

rise, the expected inflation would be much lower than that 

estimated via adaptive expectations, and real balances 

would correspondingly 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, ~ giiT9R 

an expectations coefficient less than or equalling unity, 

would result in expectations continually lagging behind 

actual values - forecast errors occur consistently. Instead 

of just doggedly reacting to past mistakes that seem to be 

repeated with embarassing regularity, individuals would 

presumably try to project the trend behaviour of the 

economic variable, when formulating expectations. Friedman's 

(1957) specification for permanent income, however, does 

allow for the inclusiGh& 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 increase in the value 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-elasticity. Defining 

the latter as 11 the ratio of the proportional rise in expected 

future prices of ~commodity) x to the proportional rise in 
24 

its current price" , Hicks speaks of the case of elasticity 

24. J.R.Hicks, "Value and Capital", 1939. Ricks also marks 

off the two pivotal cases : where the elasticity is zero., 

such that expectations are rigi~, and the ~ther 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 e 
pt~\ - ? t; = "\. ( ~t. - ?.t .. ·\) (9) 

..,..tt't\ 1'\, ? l . 

A negative elasticity of expectations underlies the 

regressive expectations hypothesis which, associated with 

Keynes (1936), postulates expectations to move in the 

opposite direction to the movementO~ current changes in 

the value of the relevant variable. Or, a given increase 

in acnual values is interpreted by agents as 11 the culmina­

ting point of a fluctuation 1125 and indicative, therefore, 

of a regression or return to lower values. 

Keynes (1936), when discussing the motives to liquidit~ 

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

holc;Ung, and vice versa. The expected change in the interest 

rate was defined in relation to what is considered to be a 

normal rate; if current rates were considered below normal, 

- - - - - - - - - - - - - - - -
25. J. R. Hicks, Value and Capital, 1939.-
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the belief that they would regress to their normal level 

would cause a movement out of bonds and into liquidity. 

Modigliani and Sutch (1966J combine the extrapolative 

and regressive hypotheses in their estimation of lang-term 

interest rates, defining the normal level of tthe l~ng-term -rate ( R t) as an average of the long_term rates ( Rt ) 

for the past m periods and a constant (c), the latter 

supposelly measuring a 11very_;long-run}fonormal level 11
•
26 Thus 

O<V<'l. (10) 

(The weights ;U~ add upto unity, and as the more recent 

experience i& considered more salient, the weights decline 
• L. • 

as~,.. rises from 1 to m.) 

The regressive hypothesis is then formulated as 

DC1> _o (11) 

where~R~ represents the expected change in the long~term 

rate and oC 1 measures the speed with which interest rates 

return to their normal level. (However, it is 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. Modigliani and R.Sutch, "Innovation!'! in Interest Rate 

Policy 11
, AER, May 1966. 



32 

(11) can be written as 

'W\ 

A~=- oCi.( ""t~ftt R-t-t 1- (1-... v-) c. (12)_ 

The extrapolative hypothesis, on the other hand, is 

expressed as 

(13) 

where expectations account for the recent trend in interest­

rates which is approximated by the difference between the 

current rate and a weighte~ average of the recent past rates 

( n is appreciably less than m, the weights b~ adding 

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 extrapolative and regressive elements. If 

so, then combining (12) and (13), the expected change in the 

long-rates is defined as : 
'1\'\. 

-D. ~t. ::. (oel. ... oe1.) Rt -t th (GC1 v,rt - cez. St) Rt._ t 

+ oC1. ('l.-V') c 

which again conveniently 

(14) 

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

estimation27 ). 

While the above expectations - scheme$: have been 

fairly popular in empiricdl 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 

is 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 

expectat!ons can be induced by the past behaviour of 

the variable to be forecasted is undoubtedl)t~ true, but 

--------------------------------------------------------
2 7. The Almon:method ( s. Almon, "The Distributed Lag 

eetween Capital Appropriations and ExpendituresR, 

Econometrica, 1965) assumes that the co~efficients 

of the lagged variables in the equation can be 

approximated by a suitable degree polynomial in tJ 
the length of the lag. Thus if the equation is 

-"<t - oC "" t! ..${. XJc-L- ~-- 'U.t_ -- > 
•l 1. j 

then --ft,--=. __ Q.0 -\" _ q,, ~ "\" ~i. ~ •••• -\' o.j \, ~ This differs 

from the Koyck method of estimating distributed Lags 

which assumes geometrically ·declining co~efficients 
. ~ 

for the lagged variable, i.e. --flc=-flo 'A where_Q_<A~1,;>. 
being the rate of decline o~ decay of the distributed 
Lag. 
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that they are not induced by the past history of related 

variables or forecasts of these variables, is a very res-

trictive assumption. While certain 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 variable~ 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 theoreticianj,which, perhaps, is the 

reason why the development of expectations modelling has 

proceeded along lines different trom 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 
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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 modeller. A 

producer, for example, would try to anticipate the supplies 

forthcoming from ~is competitors, the demand for his 

product, the market conditions for related goods, the ~overn~ 

ment•s attitude (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 observation suggests 

that even private agents - speculators in partic~lar - 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 examinatio·n of the forces that shape the 

future. 
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II 

THE RATIONAL EXPECTATIONS HYPOTHESIS. 

MOTH'S RATIONAL EXPECTATIONS HYPOTHESIS. 

One of the principal drawbacks of the expectations-t 

schemes discussed in the preceding chapter related to the 

arbitrary restrictions they imposed on the set of infor-

' mation upon which individual!s ancticipations were modelled. 

As mentioned earlier, these schemes were very specific in 

so far as they allowed expectations to be induced solely 

by the past behaviour of the variable to be predicted, 

classing all other information (includi~g information on 

the behavio~r of related variables, etc.) as au~onomous 

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, instead of confining their 

forecasting schemes to an examination of the variable's 

past history alone. 

John F. Muth (1961), while commenting on the role 

of expectations in shaping dynamic economic 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

erpreted\~nforrning estimates of the future. Further, it 

is important to predict how private expectations would 

change following a change in the inf~ation set conditi-
1 

oning them and/or a change in the "structure of the system" 

being studie~. The latter, he says, is analagous to our 

curiosity about "demand functions, consumptions functions, 

and the like, instead of only the reduced form 1 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." 3 

The Rational Expectations Hypothesis, therefore, asserts 

~hat as information is scarce, individuals would not,waste 

it, but utilise all that is_ available in estimating the 

future. Further, the infoz:rmation 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 dist~-

-----------------------------------------------------------
1. John F. Muth, "Rational Expectations and the 

Theory of Price Movements", Econometrica, 1961. 

2. ibid 

3. ibid 
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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, expectatio~s of economic agents, or their subjec­

tive probability 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 of the particular 

products, that would determine them.) 

The hypothesis can be explained with the help of the 

market mod:l 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 : 

ct; ~ -}pt (1) 

~- = 'l'~e +1..t 
t• t 

(2) 

I 

c.t =- ~ .. (3) 
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where equation (1} represents the demand for the commodity 

at period t (Ct} as inversely related to the price in that 

period (pt}; equation (2} describes the market supply (Pt} 

responding to the price that producers expect to receive 

in period t (pet), expectations based on information 

available through the (t-1) 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 equating 

demand with supply. All variables measure deviations from 

equilibrium values. 

This system of equations can be solved to yield 

- (1/fo) 'U..t (4) 

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, 

ut' in the supply equation. Initially, Muth assumes a 

purely random, serially uncorrelated error teem with an 

expected value of zero : the fluctuations in output cau­

sed by such exogenous shocks as weather changes etc., 

tend, on an average, to be distributed around a value 

of zero, and exhibit no detectable pattern of behaviou~ 

over time. That is, 
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(5) 

Where E is the expectations operator. Or, these fluctuat­

ions in output are unknown when production decisions are 

made, but become 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 

(6) 

i.e, the mean of the probability distribution of the future 

deviation pf the market price from the equilibrium level, 

equals -~/fi 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. 

= E Pt 

From equation ( 6) it is evident that unless - YJ 
equalled unity, the Rational Expectations Hypothesis 

• 

{7) 

requires the expected price to equal its equ4librium 
e 

level (Ept = Pt = 0). 
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Thus, it is hypothesised that individual producers 

would collect relevant inf~tion regarding the behav­

iour of the product's price including information on the 

determinants of this price.-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 0 does not assert that the scratch 

work of entrepreneurs resembles the system of equations in 

any way"~' 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~\ain that while all economic agents may have practically 

the same information set, the interpretation of this infor­

mation is essentially subjective and will, hence, differ 

for different agents 1 however, what is emphatically 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. 

Cross-sectional differences in expectations can be allowed 

for 0 as long as the deviation from the rational forecast 

---------------------------------------------------------
4. ibid. 
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for an individual firm is not strongly correlated with 

those of the 5 others" 1 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 industry 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 theorists would have opportunities of profiting 

from their additional knowledge by, for example,setting 

up a price forecasting service, producing the commodity 

themselves, engaging in inventory 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 appropriate 

economic model, ultimately leading to a situation where 

the aggregate expectation of the firms is equivalent, 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 

-----------------------------------------------------------
s. ibid. 

6. ibid. 
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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 forecasted 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 byE (Xtf It_1 ). Or, 

in Tobin's (1980, a) words, rational expectations are 

those " which will under a stable structure be, on an 
7 

average;t 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 is, denoting the expectational error by "'lt 

){t.- c. c~t \1 ~-~ = "'-t. 
1C ('Y\~) = 0 

(8) 

(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, " Asset Accumulation and Economic 

I 

Activity", 1980. 
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tions i~ output via Ut ; 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 ~plication 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, rational agents would 

consciously avoid making them systematically or repeatedly. 

That is, if individuals observe a regular pattern emerging 

in the forecast errors made in the past, they will, presu­

mably try to identify the cause of the regularity - a 

deficiency 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 improve their 

information base so that such costly systematic errors do 

not recur. 

As Bennet T.McCallum (1980) remarks, this feature, 

the avolaance of systematic forecast errors., is one of 

the outstanding strengths of the Rational Expectations 

Hypothesis, and an important ground on which t~t scores 
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over all the other alternative expectations hypotheses. 

u Each alternative expectational hypothesis, that is, 

explicitly or implicitly, posits the existence of some 

particular pattern 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 
:l a in [ in forcast error~ • " As discussed in Ch. I,Aperiods 

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 Barro and Fischer (1976) observe, a fundamental 

difficulty of these other expectational schemes is that 

they require a ~heory 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 information gathering and processing would 

imply that these errors are uncorrelated with the informa­

tion set itself ( E ('l,t \ 1.-t.-s..) = 0 J ; and that they 

~---------~----------------------------------------------a. Bennet T.McCallum "Rational Expectations and 
Macroeconomic stabilisation Policy", JMCB, 1980. 
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are serially uncorrelated, 

(10) 

Reverting to Muth's market model, it was assumed that 

that the disturbance·· t~M!m in the supply function, ut, was 

serially uncorrelated with zero expectation. If, however 

ut represented systematic changes in ~echnology, a 

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 value 

of zero, then their forecast errors would over time exhibit 

a regular pattern according to.the pattern of the weather 

cycle, teclinoiogical change, etc. Then, the Rational 

Expectations Hypothesis w~uld imply that producers would 

try to estimate the pattern of the serial correlation in 

ut• incorporate it in their information set and modify their 

price expectations accordingly. Then, from equation (4) 

and given the Rational Expectations Hypothesis requirement, 

equation (7), it follows that the expected price would be 

- j. . E. '\.L 
~· t. 

(11) 

Where Eut measures that part of the future fluctuation 

in output that can be estimated from the ( ·systematic) 



47 

behaviour of the disturbance term (i.e., its pattern of 

serial correlation and its previous values)~ 

For example, ut could be expressed as a linear combi-
1 

nation of the current and previous values Of a random 

variable Et, the latter being independently distributed 

ei th zero mean and variana.e ('2. : 

00 

_I,. W"\. E..i._.! 
\,::. 0 ,.. 

= (12) 

. . 
where<:::: ' = "" l (13) 

The deviation of the market price from equilibrium being 

related to the magnitude of the shock, ut, it follows 
I 

that this deviation will also be a weighted sum of theE s. 

That is, 

(14) 

Since by period t) the past history of E.t would have 

become knowledge, the expectation of ~~·conditional on 

this knowledge would be 
oO 

?e. = E "'-'o ~... +. E ~ w. E:; _. 
t -... L-.: 1. I..: t- "' 

oO 

- L.-w.~ . 
\.•1. " t-~..: 

(15) 

(E. ~-l = o fro"' (.1.'!)) 

Next, substituting from equations (12), (14) and (15) 

equation (4) can be written as 

(16) 
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Rearranging terms we obtain 
. 00 

wo ~t -;- (i... .It' ""~/fo) .z: \lilt £t.-t 
"= 1. (17) 

t'At. 
For the above equality to hold, and given thatA~~ are 

idependently distributed, the coefficients must be ·related 

as below a 

(18a) 

and i = 1, 2,~.) .... (18b) 

And, rewriting equations (14) and (15) 1 

00 

- l1/}) ~oE.t, - (1./(1'+}3)) !;:;:t ~'t.-l.. (19) 

co 

- (1./t'"'~t-ft)) .L"-T" <'-t.-t 
\.=1 

(20) 

That is, the serial correlation of the disturbance term 

being accountea for in expectations, the forecast error 

would be dependent solely on ~~ and, with our assumptioa 

regarding ~t. > would be serially uncorrelated) with zero 

expectation. 

Muth also discusses the case in which the rational 

forecast can ~e based on the variable's past history. That 

is, the anticipated price deviation could be formulated as 

(21) 
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the object of the exercise being to ascertain the values 

oft.\he coefficients \l.i such that forecasts remain unbiased 

with serially uncorrelated errors. As before, 
eo 

1) ·::.. z.w. ~t. •• 't.-1 t=o '- •J-c.. 

(from equation (14) ). 

Substituting for p~ from equation (15) and ~t.-l 

from above, we obtain 

(22) 

And for the equality to hold for all values of ~ , 

the coefficients must be_relat~d as below : 

whereby the values of Vj can be solved for, through 

(23) 

I 
successive substitutions, in terms of the ~~s 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. 
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But the importantedifference arises from the fact· that the 

weights attatched to the previous values of the variable 

would, as per the Rational .Expectations Hypothesis, depend 

specifically on the parameters of the structural equations: 

the VJ's in equation (23) are dependent on the values of 

7 and p (as is evident from equations (19) ) • And 

thus, the hypothesis clearly brings out the sensitivity of 

expectations to the underlying model of the market: once 

the latter changes, the coefficients 7 and p change, the 

relative importance of the different previous prices 

changes, .and the rational forecast is altered. 

Similarly, we could instead of po ~ostulating ut 
, 

to be a linear combination of the e ~ imagine the 

exogenous sl).ock in each period,£t.,as ·imparting a perma­

nent effect or causing a permanent shift in the supply 

function. This assumption would be justified in those 

cases where ~t- 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, ut' would equal the sum of the current and past 

values of Et. (each weight equalling unity) ~ And, from 

equations (19), the values of the coefficients Wt would be: 

( 24a ) 
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( 24b ) 

which when substituted in equation (23) would determine the 

coefficien~ ~jsin terms of the parameters of the structural 

equations alone. 

(25) 

and, therefore 

(26) 

which resembles the Adaptive Expectations formula used by 

Nerlove (1958), asd described inCh I, the anticipated 
e. price measured by a ~ometrically declining weighted average 

of past prices, 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 equations are 

obtained. That is the coefficient of expectations is 

specifically dependent on the parameters of the underlying 

economic model. However, here the geometrically weighted­

average forecast is the optimal or rational forecasting 
l 

procedure for the special pattern of serial corr~tion 

assumed for ut, where all exogenous shocks had permanent 

effects. Muth (1960) also investigates the more general 

conditions under which this procedure could yield rational 

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 example, 

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 disturbance ~~.1 by factor 1~ Consequently, 

the coefficients determining the relationship between the 
I I 

WL s and the W"t. s would change, and expectations would be 

biased resulting in systematic errors. While the latter 

evidently reflects irrational behaviour, it could be 

portrayed through the methods described 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 va~ue of 

the variable into the future, can be accommodated within the 

above framework : the current information being underdis-

counted, 
) 

the weight v
1 

, attached to the 

latest observed price, consequentlyJbeing very high. 

Despite the ability of the hypothesis to accommodate 

such deviations from rationality, Sargent and Wallace 

(1975,a) argue, that from a purely theoretical standpoint 

it would be preferable to assume rationality in expectations. 

While the bulk of economic theory rests on the principle 
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of rational and optimis~ing 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 Expectations· 

Hypothesis is appealing because it accords with the economist's 

usual practice of assuming that agents act in their own 

best interests. Thts does not however deny that some indi­

viduals can be irrational, but these irrationalities 

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 : 

= + (27) 

¢t being a random teDm allowing for what may be large · 

deviations from rationality, with E = o. 

Further, the Rational Expectations Hypothesis is, 

according to Muth, applicable to all markets and to all kinds 

of dynamic problems 1 "Expectations in different markets 

and systemswould not have to be treated in completely 

different ways0
•
9 The hypothesis has on different occasions 

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

Price Movements", Econom!et~ica. 1961. 
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been applied to study speculation in financial markets 

(Efficient Markets), foreign exchange markets, inventory 

speculation, the cobweb cycle in agricultural markets, and 

its implications for the Natural Rate Hypothesis, business 

cycles ,aR4 macroeconomic policy, a."'~ 50 on. 

For example, the cobweb cycle 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 rational expecta­

tions. The presencee~ systematic forecasting errors would 

present ''profitable opportunities for sellers of more 

accurate forecasts and for the transfer of resources from 

producers who use less accurate forecasting techniques 
. 10 

to those who utilise more accurate techniques". In a 

stochastic model, as in Muth's market model, a shock ut 

causing a fluctuation in output would result in an expecta. 

tiona! error in period t7 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, ut captures a weather cycle 

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 

predicuable weather C¥cle. 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 ~ 

Thetexpectations 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, 

it 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 mathematical expectations, forecast errors are 
\~ 

not ruled out ~.f.ndi vidual periods. Unexpected shocks .and 

disturbances could cause realised values to diverge from 

their expected values, and markets could, though temporarily1 

be thrown out of equilibrium. As J.L. Stein (1982) points 

out, the disagreement among economists is not regarding the 

equality between the anticipated and realised values of 

variables in equilibrium conditions, but regarding the 

ability of market agents to forecast these equilibrium 
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values in an unbiased manner, when the conditions for 

equilibrium themselves are changing. 

As outlined in the previous section, Muth's proposition 

was that expectations of market participants will, on an 

average, under a stable structure of the underlying market 

model, and over a large number.of observations, be confirmed 

by observed outcomes. ·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 econometrician nor the real World 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 

influenced tremendously by various exogenous shocks which 

are difficult to identify, in which case , it becomes even 

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 question 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 

distributi~n approach may be conceptually, common 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 predicfftions 

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 their expectation of the future. 

Tobin (1980,a) points out that "the priors may be so flat 

over a wide range that the mean~ has little significance".11 

Hicks (1939) had asserted that it is often incorrect to 

believe ·that expectations are representated by the means 

of their subjective probability distributions; the extent 

of the deviation of the other possible values of outcomes 

from the mean will also be a guiding factor in expectations 

(as mentioned inCh. I). ~rther, individuals may be qutte 

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 stain's (1982) postulate of Asymptotically 

Rational Expectations : given that economic agents are 

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

- - -- - - - - - -
11. James Tobin, "Asset AccUinJtulation and Economic 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 is not 

necessary that all individuals have accurate or identical 

expectations, and while, in fact, expectations are likely 

to be diffuse, it is still quite unclear as to what 

combination of these diverse expectations is to be 

referred to as the market expectation. As Tobin asks, 

"Whose expectation, or what combination of diverse 

expectations, is represented by the single symbol in the 

model ? 1112 

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 unbi,ased forecast of the market 

demands and supplies. In a decentralised market with 

many participants, information regarding o.thers • 

expectations is inherently unavailable (DeCani.o J1979). On 

the. other hand, with each agent•s expectation dependent 

among other thing!, 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 Tobin (1980,a) an important and 

intractable uncertainty. Giving the example of assets -

paper at real - of durability longer than the life 

expectancy"of the investor. Tobin shows that since each 

generation accumulates such assets to provide for old age 

and as these assets ar~ 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 next generation 

expects its young to pay for them, and so on, ad infinitum. 

"For certain stores of values - goiid; works of art, rare 

coins;Swiss francs - there is no intrinsic value and only 

an infinite regress of expectations. 1113 In such instances 

it ~ould become virtually impossible to form a rational 

-- - ----- -- --·- --- -- -----
13. ibid. 
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expectation. And, as Tobin reminds us, one of Keynes• 

many insighgts was "his preception of these essential 

indeterminacies." 14 For example, Keynes had specifically 

noted that a stock market speculator would not formulate 

a price forecast independently of 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. 

HOwever, a major criticism against the application 

of the Rational 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. 
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Firstly, information is often available only at a 

cost, and hence the rational agent would consider the 

trade-off between the benefits and costs of added 

information when forecasting. Feige .and Pearce (1976) 

then show that when such information gathering and 

processing costs are non-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 forecast 

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 : 

where c denotes the cost of 

inflation rate in period t, 

- (28) 

the error, 1\t. the actual 

"c.-1.\i:, its expected value, the 

expectation formed in period t-1 on information I.(However, 

as Feige and Pearce remark, the loss function could be 

asymmetrical where for some individuals the cost of 

underestimating inflation exceeds t~e cost or overestimating 

' it, or vice verse). The squared forecast error is po~ited 

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

employed 1 
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(29) 

where Ii is the i.th type of information available at price 
c.~ . 

Then the total cost (TC) involved is the sum of the 

cost of the forecast error and the cost of colle~ting 

information • 
1. I'Y\ 

\C = \(.. [1lt. - t-~ 1\ ~ ('I) J -t . Lc.ti.t 
I l.•1. 

\'\'\ 

= \<.·f('I~,I:z.,·····,IW\);- ~c.tit (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 i$1 

(31) 

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 is 

based only on the variable's past history. And in some 

cases. the adaptive expectations method could be the optimal 

forecasting strategy. 

Apart fr.om 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 1 the process of learning about the 

specific market model is missing (DeCanio, 1979). eyert 

and DeGroot (1974) introduce an explicit learning proc~ss 

described in Bayesian terms, wherein each firm has a prior 

distribution for a particular future price and, accordingly, 

supplies the appropriate quantity (all firms 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. If 

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 market 

information could bring ~hem ultimately to an equilibrium, 

even with the incorrect model. However, since firms are 

using an incorrect model, the process may couverge very 

slowly to the equilibrium results, or may not converge at 

all. But they also observe, that if firms believe in 

models diverging drastically fram reality, it would be 

reasonable to assume ;t.that their respective managements 

would recognise this deviation and search for a model that 

produced predictions closer to actual observations. 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, 
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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 relating the value of 

the variable to be forecasted, Yt. J at time period t, to 

a vector of pre-determined variables, )(t 

(32) 

where oC is a vector of fixed coefficients, et is the 

disturbance term with 

E etes = to \f t::~=s 
E e.t = o j (33) 

? ,, . t-= s 
At time t-1 agents forecast the value of Yt by estima-

ting the values of the coefficients in oC • The parameter 

estimates at-l are assumed to be least squares estimates 

of oC conditional on all the pre-determined values of x 

and on the observations of y available till-t-1 The 
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optimal forecast is 

Then the forecast error will depend not only on the 

disturbance et' but also on the extent to which at_1 

deviates from the true oC ; i.e. 

(34) 

(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 available- the forecast erro~are 

orthogonal to the information set conditioning forecasts -

as per the Rational Expectations Hypothesis, then it follows 

that at-1 must equal oC • However, this equality need 

not obtain in practice. Incorrect model ,specification, 

incorrect functional forms, erroneous exclusion of certain 

arguments from the function (i.e. incorrectly equatinq some 

of the parameters to zero, an a priori restriction on 

estimation), are some of the reasons that may vitiate the 

error orthogonality property. And even as time passes, and 

more and more observations become available, agents may 

not necessarily discover the true oC values. 

Secondly, if agents are using a correctly specified 

model, then over time the coefficient estimates would 

eo~Ne~ge to their true values. But as Friedm~n reminds us, 
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•tn the world as it exists with limited observations between 

the initial date of· available observations ~and the 

present time t, however, this convergence process is 
~5 incomplete", 

and o.t-1. :f. oC 

In fact, people do not use all the available obser­

vations but often disregard old observations as new ones 

become available (economists frequently use a rougp form of 

a rolling sample period), the reason~ o.ften being that the 

economic model is believed to have changed - the pr9cess 

generating observations was quite different earlier than what 

it is believed to be today. such that the old observations 

are no longe~ relevant for drawing inferences about future 

outcomes. Hence, even if t became progressively large. 

at_1 need not converge to oC • 

The crux of the above argument is that even when 

agents are imagined to efficiently utilise all 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 satisfied 

in Benjamin Friedman's model, and the full information 

assump~ion that is required for Muth's results. 

- - ~ -- --- ~ - - ·- -- - - ---------------
15. Benjamin Friedman, "Optimal Expectations and the Extreme 

.Information Assumptions of 'Rational Expectations• 
Mllcromodels 11 , .JME, 1979. 

X~ '6.3 ! ( B~ gJ 
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In fact, as Friedman demonstrates, the LSE process of 

forming e~ectations satisfying the assumption of rational 

use of information as it arrives could lead to an adaptive 

expectations formula. Letting 't denote time periods, 

Benjamin Friedman shows that given the linear model (32) 

and pre-determined values of ~ for 'l' = t , t + 1~ t + 2, 

and so on, the conditional expectation of y~ formed in 

period t, Et (~ ) for 't' • t+l, t+2, •••• as in 

equation (34) based on observations available till period 

t, would differ from the conditional expectation Bt=i (yt) 

for t .- t+l, t+2 > •••• also formed optimally, but 

with observations till t-1 1 and 

E.-t('ft)- E.""-~ l"t-t) = 7-t.'l' ('I-t- E.t:.·t.t'tt)) (36) 
. 't :; t"'" 1 , \:. ·u., ..... 

The forecast of y~ is revised as additional observations 

on y become available7 i.e. the forecast is adapted in 

response to the most recent forecast error, the coefficient 

of expectations, however, dependent .on xt • In certain 

cases (e.g •. a stationary xt series, etc. ) the adaptive­

expectations formula with a constant coefficient of expec­

tation, may be a good approximation to the forecasting 

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 
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of the market model. The hypothesis holds true when prod~­

.:C~~s in the aggregate behave as if. they 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 

outcome. 

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) argues 

that the traditional postulate of an economic,. rational human 

being is in need of drastic revision. Economic man "is 

assumed to h~ve knowledge of the relevant aspects of his 

environment which, if not absolutely complete, is at least 

impressively clear and voluminous.n16 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 expectations are to be 

based on this subjective 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 Behavio~del of Rational Choi1ce", 

Ch. 14 in "Models of Man", 1957. 

17. #erbert A Simon, "Theories of Decision ~aking in 

Economics and .::Bahavioural Science." AER, 1959. 



69 

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 fraction 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 o~ a limited or bou~a~a 

rationality a "the capacity of the human mind for formulat·ing 

and solving complex problems is very small compared with. the 

size of the problems whose solution is required .for objectively 

rational behaviour in the real world - or even for a reasonable 

approximation to such objective rationality". 18 

However. as Tobin (1980,a) remarked, despite our 

reservations about t~e Rational Expectations Hypothesis,it 

does not necessarily mean that. the other alternative treatments 

of expectations are superior to rational expectations methods. 

The opposite, he suspects, is true. But what is more 

important is that economists should pay more at~ention to 

a~~al 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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ill 
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 &ritish 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 different 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 Phi~p~ curve (with in£lation 

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 

increase in the unemployment rate. Or, authorities 

could purchase increases in employment and output by 

paying in terms of higher inflation rates, and vice 

versa. 

Phillips's theor~tical justification for this 

relationship appeared to be quite straightforward. Just 

as an excess demand in product markets results in an 

increase in prices eliminating the disequilibrium,. an 

excess dema~d in labour markets implies an upward pressure 

on wage rates. That is, when unemployment is relatively 

low, firms find it difficult to hire workers at the 

prevailing wages, and would, therefore, be compelled to 

bid wages up in an attempt to attract more labour. And 

the greater the excess demand the greater would be the 

upward pressure on wages, periods of high employment then 

being associated with larger increases in wage rates or 

higher wage inflation. On the other hand, in slack 

labour markets when unemployment is relatively high, the 

upward pre~sure on wages is eased. Further, if wages 

are a major component of total cost, or if prices are 

simply a mark-up on wages, the connection between 
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unemployment and price inflation is established. 

One could visualise a map of social i~~difference 

curves as functions of unemployment and inflation rates, 

downward sloping and concave to the origin, more of 

either variable implying a diminution to social utility 

(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 

anq/or government expenditures, such that, as demand and 

prices beg~n 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 the1e arose a case for activist 

economic policy ~ even minor fluctuations in economic 

activity could apparently be smoothed 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 propositions 

implicit in this framework is.that relationship§ between 

variables, such as the PhiUips 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 secure 

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 

Phinips• argument, the failure to distinguish between 

nominal and real wages, reminding us that demand and 

supply of labour should be visualised as functions of the 

real wage rate. An excess demand in the labour market 

exerts tn upward pressure on the real wage, which could as 
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well be satisfied by a fall 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 rates. Emplpyers would 

refer to the nominal wage demanded by workers and deflate 

it by their expectations 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 is 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 is 

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 the 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 
e . 

is not unchangRble or immutable but is liable to alter 

with improvements in employment exchanges, changing costs 

of labour mobility, the vary~ng strength of labour unions, 

minimum wage legislation,etc. 

The choice of the term natural rate was apparently 

made to distinguish between the real or natural and the 

monetary forces in the economy - the Wicksellian distinc-

tion between the market and the natural rates of interest 

was extended to the labour market. As in Wicksell's 

argument, the monetary authority can depress and maintain 

the market rate below the natural rate only by sustained 

igflation, 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 scheme), 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 consequently steps up the 

rate of monetary growth. This monetary expansion 

initiates an increase in aggregate spending - at the 

prevailing prices real balances begin to rise, interest 

rates begin 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 react 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 haYing anticipated any price rise, find 

that, ex ante, their 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 ~o rise in response to the 

unanticipated increase in nominal demand, this increase 

occurring faster than the rise in the 

production. And as time passes, both 

prices of factors of 

~"c\ 
employers ~ employees 
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come to recognise that prices in general are rising. ·Real 

wages, e~:post, have declined below their anticipated levels. 

Price anticipations are then gradually adapted upwards to 

the observed rise, and hence money 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 g~neral one and that the real wages to be paid have 

not diminished. As the ex ante real wages that labourers 

expect to receive fall with the revised price expectations, 

and as the real wages that producers expect 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 
I 

of inflation.higher than the initial 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 PhiUips Curve argument i& thQs 

static in nature (Phelps, 1967), neglecting the changes in 

anticipations that are induced by changes in the observed 

rates of inflation. or, Phi~ps' 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 
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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 authority is still insistent 

on achietrin~r:~ lower rate of unemployment, it will have 

to step up the monetary growth rate further, which will 

again raise employment over the period necessary for 

expectations to catch up with the changed inflation 

rates. Hence, an accelerating inflation is required to 

ensure the maint~ance 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 shortens1 the cofefficient of 

expectations in the adaptive 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 is vertical1 that is, 

any rate of inflation is consistent with the natural 

rate of unemployment. There is no permane~t 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 argues that the non-homogenity of 

workers and jobs 1 and the lack of complete (i.e. cost­

free) information regarding the availability of jobs and 

labour supplies of different qualities, causes a 

dispersion of wage rates. Workers then recognise that 

their own experience with wage offers may differ from 

what is offered by employers elsewhere. Unemployed 

workers may then reject the first few sampled wage offers, 
~ 

prefer;ng to remamn unemployed in order to search more 

easily for better wage offers. 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, the search activity 

by firms and workers would ultimately result in an 

equilibrium - every worker would be employed in his 

best job, the chances of finding a better employment 

being so small that further expenditure on collecting 

information and searching for jobs, is not justified. 

There would be no unemployment and the wage rate would 

be uniform for each labour quality. Firms
1
too

1
would 

have no more vacancies as the chances of finding better 

qualified workers do not justify any further expenses 

on search and recruitment. 

But, in normal times, changing product demands, 

uneven technological progress and labour-- force growth, 

and so on, would, with imperfect information, justify 

search activity by firms and workers. J:Ience, 11positiv.ity 

of vacancies, even for the representative firm in normal 

times, like the positivity of unemployment in normal 

times, signalises the cost to both employers and workers 
. 1 

of 0. reaching one another under incomplete information ... 

-- ---- -- -- -- ---- -- -- -- --
1. E.s. Phelps; 11 Money \'lage Dynamics and Labour Market 

Equilibrium, 11 in 11Microeconomic Foundations of 

Employment and Inflation theory 11
, 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 being 

staggered so that a representative sample of firms sets 
'tk 

wage rates each day. At wage setting time, th~ t ~T~ 

considers its desired wage differential, .. 
A\. , defined 

as A,t. = (w~ -v./)jwe. (1) 

where is the 
.-tn ._,e. 
" firm's optimal wage rate, v... 1 

the average wage rate expected to be paid by other firms. 

It is supposed that workers and firms have the same 

expectation regarding the future wage rate, and for the 

first part of the analysis, Phelps postulates static 
e . 

expectations whereby \N equals the recently observed 

average w~ge rate, the expected rate of wage change 

being zero. 

The desired wage differential varies directly 

with the number of vacancies in the firm - an increase 

in the number of vacancies will prompt the firm to 

enlarge the differential in order to facilitate 

recruitment 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 magnitu~e 

of the wage differential will depend on the unemployment 

rate in the economy - the higher the unemp~oyment 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, a decrease in the 

unemployment rate may cause 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, therefore,increase, requiring a larger 

wage differential to fill them. 

If all firms are roughly equal, then the average 

desired wage differential, is a function of 

the unemployment rate, (the ratio of unemployed 

workers, u, to the total labour force, L ) and the 

over-all vcrcancy rate, v- ( 'r = V/L, where v is the 

number of vacancies). That is, 

(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 

(W/w) 
wage differential. 

= i-A1(. 

= " ( n\ ('U.,vjj 
(VY\1<.o, ml.. ">O 

G That is, 

l?,) 
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 
e . 

search succe~s in locating some unemployed workers, 

and the unemployment rate begins to fall, which in turn 

may encourage quits and create more vacancies. Then, 
' 

as each firm's wage-setting date arrives, it decides 

on a higher wage differential and thus raises its wage 

offer, s~ that gradually the average wage in the 
2 economy rises. Hence, as the average desired 

differential, ~ > rises the rate of wage inflation · 

also arises, and with it the rate of price inflation. 

If ~ unemployment ~ is to be maintained at the 

J~r rate, the higher L:::: • .''lc value will continue with 

the associated higher rate of wage inflation. 

---------------- .... -- .. -----
2. As firms notice the increase in the average wage 

elsewhere, 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 
e up with the higher W • 
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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. If, for 

example, a 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 
• e expected rate of wage change, (W/W) , to the rate of 

wage change as per the desired wage differential under 

static-expectations : 

(4) 

Furthermore, the vacancy 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 higher the unemployment 

rate, the easier and faster the recruitment (hires) bY 

firms and the more effective the discouragement to quits. 

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 Z = 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 Labour 

force, 

(5) 

~ilh Phelps solves to yield 7 

(6) 

However, u and Z cannot move independently of each 

other for long, 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 ~- there is 
i 

associated with it a steadyAand, hence, a steady V 

Then, the vacancy rate can be expressed as a function of 

the unemployment rate alone. Rewriting equation (4) 

-- t.. 
(~j-.N) l1) 

. . 
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Then in equilibrium,the equality between the expected 

and realised rates of wage change, will imply. 

1 (:U.) = 0 (8) 

-'* Phelps shows that there is only one unique ~ , the 

equilibrium rate of unemployment, that satisfies the 

above equality. 

The main point of this result is that 
-'If< 
'U. is 

independent of the rate of wage inflation, actual or 

expected. In equilibrium, a large rate of wage inflation 

w;f.ll,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 

• While Phelps does not explicitly spell out 

an expectations scheme (in this model) whereby agents 

forecast wage rate changes, he does mention that any 

continuing wage inflation will generate expectations of 
• e that inflation, so that eventually (W/W) approaches 

(W/W) a the long-run trade-off between inflation and 

unemployment is non-existent. 

However, the long-run could be interpreted as some­

timec in the distant future, that anticipations are 

slow to adjust in reality. Hence, a meaningful trade-off 

exists in the short-run. And this, as Modigliani(1977) 

comments, 11openc::d up new vistas of'enjoy-it-now, pay-
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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 Hypothesis 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 Hew 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 economic agents are hypothesised to be . 
unbiased forecasts of variables, :base.CLon::information on 

the relationships between economjc variables, the 

monetary and fiscal policies of the government, and so 

on. Demand and supply decisions of market participants 

----------------------~----
3. F. MocU.g\:f.ani, 11 The Monetarist Controversy or, 

" should We Forsake stabilization Policies ?,AER, 

March 1977. 

4. The Natural Rate Hypothes~s came to be criticised 

also for its assumption of competitive markets, 

perfect wage and price flexibility,etc. This 

criticism which extends to the rational expectations 

version of the hypothesis will be discussed in 

conjunction with the latter. 
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are guided by anticipations of future prices, wages, 

interest rates>etc. which embody anticipations of 

qovernment policy measures and their estimated impact on 

these economic variables. The crux of the argument is 
' 

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, (197S,a). As 

discussed earlier, the Natural Rate Hypothesis posits .. 
that it is only the unanticipated inflation that is 

capable of affecting real economic activity, fully 

anticipated increases in prices leaving output and 

employment unchanged. Such a short-run Phillips Curve 

relationship between inflation and unemployment can be 

written as 

-- ¢1. ut 

-t&-1. ~~ - \'t-1.) T 't. 
t¢1.~0) 

(9) 

where U-t is the rate of unemployment in period t, ~t 

is the logarath~;, of the price level, t-~~~t is the 

logari thtnr. of the price level anticipated by- the public 
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at period ( -l-1. ) to prevail in period t, and ~ .t;. is 

a random term. Hence, an increase in anticipated 

inflation ( t-~ \' *"t: - ~t _ '1. ) shifts the Ph,llips 

Curve upwards by the full amount of the increase. Or, 

rearranging terms, 

(~-t- ?-t.-\) - (t-1. ~'Jot - ~-t-~) = ¢o -\" rp1. ut ;'\' 4Et 

\.(.. (~t- t-~ Pt)-= ¢o. "'"\" ¢1. \.)t ~ €.t 

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 

OJ\.> 

unemployment varies randomly around its natural level, 

(-¢o/¢1.) • 

sargent and Wallace further postulate a reduced 

form equation describing the behaviour of the price level : 

r 

(10) 

Where mt is the logarith~ of the money supply and Xt 

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

parameters associated with mt and xt • 

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 negotiate a trade-off. To 

demonstrate the point, Sargent and Wallace posit,first, 

the following simple expectations scheme. 

(11) 

where is a parameter. {11) 

The three equations (9) ·- (11) can then be solved, 

to determine unemployment and inflation as functions of 

the money supply and xt 

ut = ¢~1. [a. (mt- ~V\'\-t:-'i.) -\' 'o tY.-t:;- ').~t-~) 
(12) 

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 off$e± fluctuations in employment and output 

caused, for example, by fluctuations in xt , if the 

authority's objective is to stabilize the economy. or, 

the authorities can ~e~!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 mone~ry 

expansion derive from the individuals' inability to make 

accurate price forecasts : as long as expectations are 

formed as per eith~r a static or adaptive expectations 

scheme, the inflation .rate will be consistently 

underestimated, and the rate Of unemployment can be 

maintained 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 light of the experienced price rises. 
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As Robert Hall notes, the benefits of the 

expansionary policy arise from the ability of the 

authority to "trick econom*c agents into behaving in 

socially preferfable ways, though this behaviour is not 

in their own interests ••• The gap between .the actual and 

expected inflation measures the extent of the trickery."
5 

When expectations adjust rapidly, the entire effect of an 

expansionary policy gets transmitted swiftly to 

(anticipated) inflation alone. 

Implicit in these Phillips Curve relationships 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 

inflation, 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 offered correspond to a higher real 

wage. Similarly, if producers were to successfully 

~edict 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 longer manipulate 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 : 

(14) 

Where E is the mathematical expectations t-1 
operator, conditional on information available through 

period t-1, rt_1, the latter including information on 

the economic relationships, the previous forecasted and 

realised values of the variables and the government's 
.. 

policy rule. That is, expectations are postulated to be 

unbiased forecasts of the relevant variables, with 

expectational ·errors serially uncorrelated. 



- 94 -

Given information of equation (10) it follows that 

(15) 

and substituting from (15) and (10) in equation (9) yields: 

\J"c = ¢:~~a..(~t-t~-1.n'\~) -t 'o(~t-t.t_1..)c.\::) 

- cfto - £~] 
(16) 

"The authority is then assumed to follow the feedback 

rule below :-

YY\t - (17) 

~here er~-~ is a set of observations on variables for 

period t-1, and "tot is the random component of money 

supply which is serially uncorrelated and also uncorrelated 

with frt.-~. 

Then, if expectations are rational, with It_1 

incorporating er~-~ and the policy rule (17)> 
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Therefore, the •)lP~~tAtioM\ error for money supply is 

(19) 

substituting (19) into (16) results in 

(20) 

The parameters of the government•s feedback rule, G, 

do not appear in (20}, from which it is 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 supply which 

alters unemployment is the random element, ~ • \. t , and it 

does so solely because it is unpredictable. On the basis 

of the information contained in fr,t:1:; there is no way in 

which the ~·$ can be predicted either 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, transforrnerthe 

former from a curiosity with perhaps remote policy 

·implications into an hypothesis with immediate and drastic 
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implications about the feasibility of pursuing a counter-

cyclical policy. 116 In more precise terms, the 

probability distribution of output relative to capacity 

remains the same, irrespective of any systematic response 

adopted by the monetary authority to economic conditions. 

The economy is entirely free of money illusion, with 

economic agents possessing the same information as the 

monetary authority regarding the structure of the economy, 

past values of variables 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 

!nflation 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 aggregate 

demand there impinge only on the price level and not on 

output and employment which are determined in the labour 

and product markets, with labour demand and supply 

dependent on the real wage rates, a market clearing 

condition determining the equilibrium wage rate and __ .. _______ _ 
- .. -- 1 

6. Thomas Sargent and Neil Wallace, 11 Rational 
Expectations and the Theory of Economic Policy11 , 

June, 1975. 



- 97 -

and volume of employment, the latter determining the 

quantity of output via the production function. This 

neutrality of money results in the New Classical 

Macroeconomics as well, but applies only to the systematic 

component of the money supply rule. Random or surprise 

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 iS not 

entirely novel. The argument behind it had been presented 

by Wicksell in 1906: 11 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 

if 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 New Classical Macroeconomics explicitly 

incorporates the rational expectations mechanism whereby 

---------------------------------------------------------
7. Knut Wicksell, 11 \;tlG.tures in Political Ji:conomy," 

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 {~972,a), sargen-t; _ 

(1973))Sargent and Wallace (197S,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 of 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 relationships 

with the monetary-neutrali:~Y and policy-iJ~tt:tGtenee. 

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 abstract macroeconomic model in which the economy 

is divided into two physically seperated markets, each 

trading in what is intrinsically the same good, but which 
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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 arise~_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 its current 

value as they are assumed to have no information on the 
. 8 

current price in the second market. That is, 

information on the current real and monetary disturbances 

is conveyed to agents only through the local pri~e in 

the market in which each agent happens to be. Thus any 

change in the local price forces agents to assess whether 

it results from a relative real demand shift or from a 

nominal one. This ~ould result in agents reacting to 

what are really fluctuations in the general price 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 

----~---------------------------------------------------s. This assumption is sought to be justified by 
arguing that in a multi-commodity ~o~ld, 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 is less 
than complete. 
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curves. However, in the next period as the information 

on the prices in both .markets for the previous period 

becomes available, the change in prices is recognised for 

what it was,as originating from the aggregate monetary 

disturbance - the confusi~n between aggregate and relative 

values is dispelled, and the change in the money stock 

no longer affects output, unless, oft':course,. a fresh 

monetary disturbance occurs. 

However, if the monetary authority repeatedly 

attempts to secure output changes via monetary changes 

then, with time~, individuals will come to recognise the 

greater and increasing variability of the general price 

level as compared to that of the relative price, so that 

subsequent local price changes will come to be 

increasingly attributed to the monetary'fluctuations, 

inducing therefore, 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 

Sargent and Wallace (1975,b) formulate a 

macroeconomic model (not derived from •tcroeconomic 

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 strategies available to 

the government : one to peg the interest-rate period by 

period, adjusting money supply to accommodate whatever 

the demand for money 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 per the Natural Rate Hypothesis, varying in response 

to productive capacity ( a combination of capital 

accurnrnulated and labour ) and, unanticipated inflation. 

Aggregate demand depends (inversely) 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 expenditures)etc. The 

portfolio balance condition relates the demand for money 

to the price level, output and the nominal rate of 

interest. Productive capacity depends on its previous 

level, the real rate of interest, ,and on the exogenous 

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

The cpvernment then ha.s a choice between two 

deterministic policy rulesa 

rt - 6 O"t-1. 

Wit = \-\ e-'t•1 

t:u.) 
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where rt is the nominal rate of interest in period t, 

the logarith~ of the money supply, and mt' 
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 accounted for in their 

anticipations. If the money supply is pegged at a certain 

level in response to-fluctuations in the variables in ~t·~ 

then the associated price level is anticipated by market 

participants, leading therefore to corresponding changes 

in nominal wages; nominal interest rates, 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, the real variables in the 

economy evolve as per exogenous processes - i.e. their 

distribut~are independent of the parameters of the 

feedback rule. There is, therefore, no optimal policy 

with respect to the real variables; any one rule is as 
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h 10. 
good or as ineffective as any ot er. 

However, the monetary authority can still, if it so 

wishes, control the nominal variables in the economy• As 
_,_ 

sargent and Wallace (197S,a) remind us, the new classical 

models 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 inflation have no 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 itselfe lhat is the variations 
in monetary growth causing the aggregate-relative 
confusion and the consequent fluctuations in output 
must be minimised. A policy rule satisfying this 
criterion of opt~mality is Friedman's (1968) 
constant X., %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 variance 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 ne~rality argument 
appears unrealistic as discussed later in the 
chapter. 
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McCallum and Whitaker (1979) investigate the 

neutrality proposition with respect to activist fiscal 

policy and built-in-stabilisers. Their aggregate demand 
12 . equation, therefore, explicitly includes terms in 

real government spending on goods and services ( ~~ ) 

and real tax liabilities net of transfers ( ~~ ) both in 

logarith~l~ terms. To distinguish between automatic 

or built-in-stabilisers and policy feed•baclt rules, they 

assume that the fiscal authority holds tax rates fixed, 

not changing them in response to economic conditions,_ so 

that tax liabilities depend only on current output. on 

the other hand, government expenditures are determined 

as per a feedback rule, changing systematically in 

response to·past·values of aggregate variables. 

Specifically, zt and are described by : 

(23) 

Hence, tax liabilities are positively related to current 

output measured ~n l9garithms, Yt• Government 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, Yt-1• 

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

as : 

(25) 

(26) 

output, Yt , is inversely related with the expected real 

interest rate (nominal rate rt' adjusted for the· 

anticipated inflation) and tax payments, zt' and positively 

related with the amount of government spending. The 

demand for real balances (mt p t ), mt representing 

the logarithm of the money stock and Pt the logarithm 

of the price level in period t, depends on current 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 respect to 

economic data, the model describing the economy or the 

set of government policies. 

disturbance terms. 

and are the 
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The equilibrium solution for output is then shown 

to be independent of the parameters of the rule governing 

qt• Any change in government spending is estimated 

from information on gt_1 
and yt-1' 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, 

"" leving aggregate output unaltered~ 

" 
However, the tax-rate parameter, ~~ 1 doe~ influence 

the level of output indicating, therefore, the efficiency 

of built-in-stabilisers as opposed to the impotence of 

the activis~ feedback rule. This is so because tax 

liabilities are determined automatically in the 

equilibratdlon process·. While government spending and 

expectations thereof require knowledge of economic 

aggregates, the tax liability of each economic agent 

is computed only w.ith 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 

is reduced. In fact, the higher is ~~ (the ratio of the 

marginal to the average tax rates), the higher the 

progressivity in the tax structure, the greater the built -
13 

in-stability, which the authority can fruitfully exploit. 

If the authority were capable of setting its 

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 the economy,for this 

information not being available to individuals, would lead) 
~ . 

therefore, to inaccurate predictions of policy instruments. 

But McCallum and Whitaker argue that there is a lag with 

which aggregateve 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 built-in-stabilisers results because 

they serve to decentralise the setting of control values 

--------------------------------------------------------
13. The model, however, does not consider the dis~n~~­

tive effects on labour supply arising from very h~ 
marginal tax rates. Realistically, increasing ~L 
could impart greater stability to output, but it 
could also lead to diminished work effort and output 
levels. 



- 108 -

so that no single decision requiring aggregative informa­
l! 14. 

tion, and hence, delayed reaction, is needed. 

However, as 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 

(zt + pt) 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 th~ price increase in that period, nominal 

expenditures are revised upwards to ~~ 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 the increased 

expenditures. It would then be preferable to assume that 

the government aims at a particular level of nominal 
\Y\ ~u~ <L W<L'f ~Got u~e.c.ttA ~to.\ t.')C.~'-V\cl.HtA.~t.S · 

spending, gt + pt> ~ '3t+ Pi" Et.l~re 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 Automatiq Stabilisers 
Under Rational Expectations 11

, JME, 1979. 
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and Whitaker proceed to show that output is still 

independent of the_ gov~rnment's expenditure rule, though 

dependent on the tax-rate parameter. 

POLICY"EVALUATION: 

The main thrust of the above arguments is then, 

that empirically observed relationsbips such as the 

Phillips Curve, should not be construed as offe+ing 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 

quite misleadi~g in forecasting the efficacy of alternative 

policy regimes. However, successful these models may be 

in short-term forecasting, they provide no useful 

information on the actual impact of alternative economic 

policies. 

Lucas describes the economy by a vector of state 

variables, yt' exogenous, forcing variables, ~ ani a 

vector of random shocks 7 ~~· The motion of the economy 

is determined by 

(27) 

~~~~itb a description of the distribution of~~, and 
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the behaviour of xt over time. The function, f, though 

fixed is not directly known. The task of the econometrician 

is then to estimate £, the normal econometric practice 

being t·o specify a functional form F in advance, and then 
o+ oC, relating Yt-tt" 1 to Yt estimate a vector~parameters, 

and xt' such that Yt-t-1 l can be estimated via :? 

f( 'It ' ~t) oe, ~t; )1 i.e. 

1-('tt,><-t, ~t) --- (28) 

A policy is then defined as a specification of some . 
.. 

of the compon~nts of x. Given F and the oC estimates, 

policy evaluation is apparently simple1examine the changes 

brought about in y by alternative specifications for x. 

However, an important assumption in this approach 

to policy evaluation is that the function F and the 

values of the parameter vector ,0 are invariant with respect 

to any proposed policy changes : the estimates of oC which 

are obtained from past sample values when a certain set of 

policies was in force will, in the future, continue to 

describe the relationship between the dependent variable 

(yt + 1> and the observed explanatory variables (y x ) t, t 
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 expe&tations 

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 oC 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"be transitory and 

random. An econometric estimate of.the consumption 

function may, for example, proxy permanent income by a 

weighted average of current and past observed income, and 

thereby relate current consumption to observed values of 

income. Now, if the policy maker wishes to examine the 

impact of a permanent, constant increase in d1sposable 
~t. 

income of X (e.g. via a. \"(),)!. c.u.t ) then forecasted increase 
" 
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in consumption from the econometrically estimated 

consumption function may prove erroneous. If the policy 

change is understood ~n advance by economic agents, then 

their (permanent) consumption is immediately revised 

upwards by the same proportion as the increase in 

permanent income (x). However, the consumption f~nction 

formulated for estimation does not permit expectations 

of future income to change with expectations of a change 

in poliey : the distributed•lag estimate of permanent 

income does not account for the expected change of ~ in 

permanent income, and hence actual consumption increases 

are underestimated. or, the measured.marginal propensity 

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 wqen 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 sets 

out to exploit 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 changer:. 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 ~ account for 

individuals1 expectations of policies, how they are altered 

when policies are modified, and what is the consequent 

impact of these revised expectations 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 any 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 corre\Clted 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 cycles& 11 the natural rate 

itself fluctuates, •••• variations in unemployment rates 

are substantially changes in voluntary, frictional or 

structural unemployment ~ath~~ than in involuntary 
"15. 

joblessness due to generally deficient demand. 

Reverting to the labour market specifications, the 

argument implies that serially correlated movements in 
. 

output and employment are caused by systematic shifts in 

demand and supply and the resulting equilibrium, rather 

than by movements away from and towards their intersection 
(}.. 

(Topin, 1980~. 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 T9bin, 11 How Dead if Keynes ? 11 , Economic 

Inquiry, October 1977. 
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However, Lucas and sargent (1981) consider this 

criticism fallacious on the grounds that it confuses 
16 

between "sources of impulses and propagation mechanisms". 

While an unforseen monetary expansion,· for example, 

provides the aggregate demand impulse for a movement of 

unemployment and output away from their natural levels, 

there could also be a propogation mechanism at work. The 

latter converts _these impulses from the serially 

uncorrelated forecast errors into serially correlated 

movements in output, employment and other variables. This 

point is illustrated below. 

Lucas (1975, 1977) describes one such propogation 

mechanism e~bodying the accelerator principle of capital 

stock adjustment to perceived relative price and output 

(demanded) changes.· First, each producer must assess 

whether a given shift in the relative price of his product 

is only a transitory one, 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 in employment of labour and of capital. 

secondly, a firm may opt for a staggered adjustment of 

its capital stock to the optimal equilibrium level: 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 increase 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 decisions 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 

o~tputs, retards the price rise, thus postpo~ing the 

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

forecast error in one period can lead to much longer swings 

in prices, employment, output~ etc. 

The downturn is built into this enlargement of 

productive capacity. When producers finally recognise that 

the price rise was really a case of general inflation, and 

not restricted to their own products, they will have to cut 

back their output - investment will have to be at a rate 

lower than the initial one as capacity readjusts downward,. 

Thus, in principle, serially uncorrelated forecast errors 

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 affe.ct 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 rejuvenated. 

To begin with, William 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, ~nd it may be difficult, if not impossible, 

to separately identify the two. G. Haberler (1980,a) 
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considers it a drastic simplification to divide government 

measures into two clear-cut catego~ies - one systematic 

and fully predictable, the other non-systematic and 

unpredictable. Realistically, ~overnment 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 system behind it. The authority may be 

following a policy of accommodating "a given so-called 
17 underlying rate of inflation,u -continuing to adjust 

monetary growth to accommodate the inflationaasiit 

accelerates. Later, however, it may shift its stance 

adopting a restrictive monetary policy, the shifts in 

monetary growth rates occurring at different levels of 

acceleration in the inflation rate. Individuals may then 

be extremely uncertain regarding the timing of 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 government's policy of 

restricting moneta.ry 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 11
, JMCB, 1980 



119 

Another obvious critisicm 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) considers the case when there is 

a structural shift in monetary policy; the economy is 

assumed to be operating under one policy nule for a very 

long time, and economic agents have been forecasting with 

reference to that particular rule when, suddenly,. the 

authoritp 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 least~hold a systematically incorrect view of the policy 

in effect. Later, as time passes and fresh data 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 a the 

government can then influence the real variables. 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 eunemployment reductions are 

pos'sible only in the transitional period of learning the 

new policy, and as unemployment must rise to its original 

level when the new policy rule is correctly understood, 

the optimal policy rule will also depend on the policy­

rna~~ers• 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 chang~ in administration, 

new appointments, etc. And if policies can be and are 

changed, rational agents would account for such possibilities 

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 in which 1:; 

there is any scope for discussing the optimal design of 

policy rules. That is because equilibrium 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." 19 

- - - - - - - - - - - - - - - - - - - -·- - - - - - - - - -
19. Thomas Sargent and Neil Wallace, "Rational Expectations 

and the Theory of Economic Policy", June, 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 included in the 

policy rule, such an informational discrepancy could 

result when there are economies of scale in information 

gathering and processing which could be usefully exploited 

by the authority rather than by individual economic agents. 

The government may then for example, be able to recognise 

shocks to aggregate demand and sUPPW much before they are 

learnt of by individuals, and accordingly adjust its policy 

inst~~ents to offset them, stabilising output and employment 

along their secular trends. Barro (1976) examines the case 

where an unanticipated disturbance reduces aggregate demand, 

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. The monetary authority having 

immediately identified the nature and the magnitude of the 

shock would adjust monetary growth upwards, to neutralise· 

the impact of the shock - output does not) theh.) deviate from 

its "full information" 19 level, the latter associated with 

that level of information with which agents are promptly 

able to separate the absolute from the relative price 

movements. 

- - - - - - - - ~ - - - - - - - - - - ~ - - - - - - - - - - -
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 suggests that an alternative to such 

a policy would be the elimination of the informational 

discrepancy. The more rapidly received obser~ations on 

aggregate variables could be conveyed to agents, augmenting 

their information sets, and avoiding the confusi~n between 

real and nominal disturbances. But there may be costs 

involved in transmitting the necessary information rapidly 

to the public, in which case the activist stabilisation · 

policy could be the bette~ alternative. Furthermore, as 

Barro acknowledges, if individuals are aware of the 

existence of active stabilisation policy, they .may find 

it optimal t~ reduce their expenditure on gathering infor. 

mation on changes in demand, the nature of price movernents,~te. 

R. J. Gerdan (1976), however, views this differential 

access to information as "an implausibly weak reed upon 

which to rest a counterattack against the Application of 

Rational Expectations to Economic Policy" • 20 In modern 

economies, data on prices, interest rates, outputs, etc,are 

published in newspapers only a few days after they are 

compi~ed and economic agents could be as well or as poorly 

informed about the economy as the government. 

However, as Feige and Pearce (1976) claim, if learning 

about the true structure of the economy is a complicated,.long 
- - - - - - - - - - - - - - - - - - - -
20. · R. J. Gordon, ''Recent Developments in the Theory of 

Inflation and Unemployment", .;TME, 1976. 



123 

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 resulting 

from this forecasting procedure could 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 version assume that prices and wages 

are perfectly flexible~ adjusting instantaneously to equate . 
demands with supplies, and hence continuously clearing ali 

markets. The entire thrust of the policy ineffectiveness 

proposition requires all anticipated changes 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 clearing, it is the 

second which is crucial fortlts far reaching implications. 

That is, systematic policies retain their effectiveness 

when wages and prices are inflexible, even though expectations 

may be formed rationally, as discussed below • 

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. In fact, it was 

acknowledged tha~ the system could generally be in dis­

equilibrium, en route from one equilibrium situation to 

another. The dynamics of the New Classical Macro~economics, 

including the business cycle, are, by contrast, those of 

moving equilibrium, not of disequilibrium adjustment. Sach 

a scenario of continuously aleared 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 such as inventories and order backlogs 

to absorb the excess supply and demand at the administered 

prices. The literal application of the market clearing postu­

late, therefore, constitutes 0 a severe draft on credulityn21 • 

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 behaviour. 

A. Okun (1975), for example, explains how long-term contracts 

or price fixity may be prevalent in product markets. Firms 

have an incentive in mai~taining stable prices, refraining from 

frequent price adjustments to short-run changes in demand, so 

as to encourage buyers to avoid searching other firms• prices, 

instead, returning to their customary suppliers, using the 

- ~---------~-----------------------------------~----------------
21. James Tobin, "Asset Accumulation and Economic 

Activity,•• 1980. 
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prey.ious 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 pr.ice changes, thereby saving 

themselves the cost involved in search. Thus, price fixity 

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 (Gordon, 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 special skills 

acquired_ only with experience. This naturally places incum-

bent workers in a more favourable position as against equally 

qualified, but inexperienced bidders, enabling them, therefore, 

to demand a part of the costs saved to firms · ~rough their 

isiosyncratic experience. Thus a part of their wages are 

really monopoly rents which would be lost by quitting. Hence, 

firms may delay rai·sing their wages, being aware that their 
I 

employees would lose their monopoly earnings by quitting; at 

the same time employees gain back the increments which could 

have been earned in periods of expanding 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 therr employers 



126 

whose payments then consist partly of pecuniary wage 

payments and partly of insuranqe services. 

Then, 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 unresponsive to 

changes in demand and supply~ the policy - ineffectiveness 

proposition loses its va1idity. Starting from an equili­

brium position where prices and wages are fi~ed at their 

market clearing values, if there is a fa~l in money supply, 

then at the prevailing prices there would be a drop in demand-
. . ' 

fi~~ ~~d-workers find themselves unable to sell as much as 

they want to at the ruling prices. Their sales, and, hence 

outputs, are effectively constrained. Even if the government's 

policy had been perfectly anticipated, the rigidity of wages 

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 to 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, if 

prices and wages are set and are unresponsive to short-run 
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• "' changes in demand, then the price-stic~ess gets inten-

sified by an additional element - the uncertainty regarding 

the behaviour of other firms and industries in periods of 

decreases in nominal demand. All 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 ocoordination between 

all firms, buyers and sellers. A firm can hope to restore 

its sales to the original 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 cas~ 

only if the input suppliers reduced their prices. Not know­

ing how its supplie~s will respond, the firm decides to wait 

and see what happens to the input price and the general 

price level. If everyone acts likewise, prices an!t. 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 lack 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. 

s. Fischer .(197~) t a~d Phelps and Taylor (1977), have 
" 

formulated ma9roeconomic models to demonstrate that mone­

tary policy can be effective given the existence oflong-
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te~ contracts in the economy, even if expectations are fo~ed 

rationally, Fischer, for example, assumes labour contracts 

drawn up for two periods; that is, the contract drqwn at the 

end of period t:> fixes the nominal wage for periods t+1 and 

t+2, and so the anticipated real wage is maintained constant 

over the two periods. The contractual arrangement is speci-

fied as: 

t:-t Pt t.~ 1., l.. (29) 

logarithm of the nominal wage rate at where w denotes the 
t 

period t, t:.t-~t~, its contracted value in period t, the con-

tract drqwn up in period t-1 or in period t-2J Pt is the 

logarithm of the price level in period t, and t:tV\, its anit­

cipated value, anticipations fo~ed rationally using.info~ation 

available through period t-i• 

Aggregate supply is assumed to be a simple decreasing 

function of the real wagea 

(30) 

where Y~ is the output supplied, and ut is a stochastic te~ 

n causing real disturbances to output levels. 

The demand side is expressed via a velocity equation: 

(31) 

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

-vt is a disturbance te~. 
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Each of the disturbances is assumed to follow a first-

order autoregressive scheme: 

(32) 

\~,_\ < 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 

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

1\ - ~/2.) (P-\: - t-1.w'-') -\~b.) lPt-t~2..wt) ;- -u~; 
2. 

- \1/2 .. ) tft{ ~\- ~-t\-!t.) "'"'" "l.tt 

Substituting from (29) 

(34) 

(35) 

The money supply rule is assumed to be set on the basis of a 

feedback of information 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 is, 
<XI co 

Mt =- . L O..i, 'V..~c; .. ~ + .~ 'o\, Vt-L 
\,~1.. '1.·1. 

(36) 

Combining equations (35) and (31), that is equ~ting aggre­

gate demand and supply :-
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(37) 

Taking expectations; with Et_2 (t:1:,·.;.1.Pt) = t;.:.{ 'P-t' the ex­
\\, 

pression for the (t-2) ~period's anticipation of Pt is 

t:-~ P ~ = \:.-2. M -t. - "--2- l 'U.t ~ v-t) / (38) 

Then, substituting from (38) for t;f~i: in (37).and taking 
oP expectations again for t-lr~t yields 

t.-~ .... . 

(39) 

·since money s~pply is set only with respect to 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 

(40) 

However, the expectation of Mt formed in t-2 would be based 

on a smaller information set, containing observations only 

through period t-2 : 
00 

t-2-t--\-\:; = ~ ~-2.. ( .~ O..i, 'U.t.-i. 
\.- ... 

- E ~-2.. ( ~, 'U.~c.-1.. -t- 'o, "'~-1.) 
QO 

-t :r.. \,~ "'"t-\. 
\,'&'l,. 

(41) 
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From equations (32) and (33), 

t.'t:-2- ( ().1... u.-t-1. ""''o1. ..r t:·'l.) =- o-.1-~1. "'.l"'-2. ~ nt. ~2. "r \:;-l. 
Hence, 

t -'l. ~ .1,:; :::. 0..1. ~ 1 "U.-\:)- 2-

Therefore, 

~ 'o 'Y\ 
1. l t: -1. (42.) 

When wages are set in period t-2, a part of the money 

supply corresponding to the monetary authority's response to 

the disturbances in t-1 (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 up. 

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

equations (32) and (33), the solution for output is a-

'l~r-- = t~h.) ( ~t- ''h') -t l1.h) l ~ ~-1.lo..1.~ 2. ~1.) "" ~t;-1,l'o~~l.)) 

~ ~'l. . 
1 'U. \:;- 2.. 

The parameters, a1 and b1, 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 

drqwing up of the two-period contract and the last period 

of its operation, the monetary authority receives new 

information about the recent (t-1) economic 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 

out~~, over and above its normal secular growth rate, 

via monetary expansion, after the contracts are drawn up. 

However, Lucas and sargent (1981) and Fischer (1979) 

suggest that one should not regard the structure of contracts 

in the economy· as invariant with respect to alternative mone­

tary and fiscal policy regimes. An 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 lead to 

a reopening of contracts to account for the new price levels 

in real wage anticipations. And if 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 observed price­

output correlation. and business cycles relies heavily on 

restrictions on the information sets conditioning agents• 

expectations. 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 agents are not 

operating. Okun (1980), however, finds it implausible that 

important information which could dispel the aggregate­

relative confusion and the resulting misallocation .. of re­

sources, should be so costly as to outweight its value to 

rational ag~nts. In fact, as noted earlier, market parti­

cipants obtain a virtually costless flow of information 

from the reporting on monthly indices of consumer - and 

producer - prices in newspapers. Similarly, labour supp­

liers, as in the Natural Rate Hyposthesis, are assumed to 

confuse nominal wage increases, generated by monetary 

expansion, with increases in real wages, being supposedly 

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 

shoppers ?"
22

• Hence, if a piece of information is missing . 

--------------------------~------------------------------~-
22. Arthur Okun, "Rational-Expectations-with_­

Misperceptions as a "fheory of the Business Cycle", 
JMC6, 1980. 
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it is unlikely that it would remain missing for any proloned 

period of time; the aggregate-relative confusion cannot 

persist for any length of time sufficient to generate a 

Phillips Curve. On the ot~er·hand, by acknowledging the 

wage-price rigidity one could more easily explain the 

correlation implied in the Phillips ijurve, where increases 
.•, 

in aggregate demand.get.absorbed partly in increased employ-

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

Moreover, if 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 f~ce of wage cuts to search. for better employment 

elsewhere,. then as Tobin (l~eqa) notest workers would not really 

be reporting themselves as unemployed. Further, as Gordon 

(1976) remarks, the new classical-models strain reality by 

forcing all entry to unemployment through voluntar-y quit deci-

sions, with no explanations for dismissals and l~yoffs. More-

over, real world employees are not forced-to be unemployed.when­

searching for better jobss with the.adyance in modern communi­

cation methods, each worker can sample an array of wage offers 

without any prior need to quit from his current job. 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, l98qa) is regard-

ing the neutrality of anticipated monetary changes. An antic!-

pated rise in the monetary growth rate and a rationally expected 
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increase in the rate of inflation, will cause 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 portfolio adjustment. . Individual 
' 

wealth owners_ may reduce their money .holdings in favo~r of 

real assets, for example, leading to a realignment.of their 

real rates of return. Fischer (1979), for example, cons!­
~ 

ders the effect of anticipated inflation on eapital 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 expectation 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 output increases,.and this process 

begins even before money supply is actually expanded. 

As mentioned earlier, if fully anticipated monetary expan­

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 extremly 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 people's confidence in the 

currency system and could ultimately lead to the collapse of the 

monetary payments system. 
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Hence, the policy ineffectiveness argument of the 

New Classical Macroeconomics is subject to a number of 
'·' 

qualifications. One could ·even saY that it is in essence 

a long-run result, that during transitional periods when 

people are still in the ._process of guessing the exact 

pattern of the policy rule, when wages and prices show 

sluggish adjustment in response to shifts in demand1
1 and . 

so on,- there is still room for man,c;>euver by the authority. 

The main core of the new classical economiets• arguments 

is then that policy makers should be cautious in using 
.·:\V..;;;·· 

empirically observed macro-relationships as a guide to 

their future policy decisions. The economic be~viour of 

individuals reflecting their responses to economic policies 

will depend upon 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 is contemplated. 

If the exact impact of the new proposed policy is to be esti­

nated, then policy-makers must first estimate the public's 

expectations of policies, and whether they are likely to be 

revised with a change in policy. 
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ll 

EMPIRICAL EVIDENCE 

Empirical tests of the Rational Expectations Hypo­

thesis have, in the main, proceeded along two lines : 

one, tests of the Rational Expectations Hypothesis as a 

forecasting procedure, based on survey evidence on the 

expectations formulated by market participants in 

practice, and two, econometric tests of macroeconomic 

models incorporating rational expectations and yielding 

the policy-neutrality result, the latter thus implying 

joint tests of the rationality and neutrality postulates. 

RATIONAL EXPECTATIONS 

Sample surveys which elicit information on expected 

values of variables and the forecasting procedures used 

by respondents constitute direct evidence on individuals' 

formation of expectations. One such exercise by Heady 

and Kaldor (19S4) involves a study of farmers• expecta­

tions of the future prices of specific agricultural 

commodities; a sample of 200 farmers from Iowa, u. s. A., 

was selected in August,l947, and questioned about their 

price expectations at six month intervals between 

December, 1947 and June, 1949. 

While Heady and Kaldor made no specific attempt to test 

alternative expectations models, one of the· impressions 
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reportedly gained from interviewing farmers was that no 

single, uniform procedure was employed by all of them; 

in fact, the same farmer ofte:~ 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 to infer that prices 

would similarly decline in the period following the 

second war. A more 9ommon procedure adopted was to, 

first, formulate a tentative forecast of future prices 

from the information contained in the current and previous 

.observed prices, and then make suitable adjustments to 

account for the expected ch~nges in the demands and 

supplies of the commodities concerned.1 Only in those 

cases where farmers had little information on the demand 

and supply forces, were expectations based only on the 

current prices or the recent price trend. More~ importantly, 

prodnd~rs often visualised a.distribution of possible future 

prices along with a rough idea of the likelihood 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 to UIIU."Sial.ly 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 pr~diction of dommo-

dity prices were found to be quite large in 1948: the average 
. . 

of the forecaste~ prices differed by 10% and more from the 

realised prices of the yQ~tous agricultural commodities cover-

ed by the survey. Furthermore, only 52% of the price fore-

casts made by individual farmers fell within the 90% to 110% 

range of realised values, the remaining 48% farmers under-or 

overestimating prices by more than 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 

each other. 

The study then suggests that MUth's postulate that indi­

viduals exploit all available information in forming forecasts, 

carefully avoiding systematic errors in prediction, such that 

any period'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 themselves admit, obser-

vations from only two years are insufficient to 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 forecasts 

was conducted by several researchers using Joseph Livingston's 

survey data on inflationary expectations published in the 

newspaper, the Philadelphia Bulletin, each June and December. 

Using the current values of the index, the expected percentage 
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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 infoDmation 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 (ii) they should be consistent in that multispan 

forecasts (forecasts for more than one period 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 -\:-\. , P.._, . represents the rate fore-
t t.~"' 

casted in period t-~ for period t, then the effici-

ency criterion requires .fo~ -:: J( in equations ( 1 ) 

and ( 2 ) below, and the consistency of forecasts 
I It 

implies the equality fi \, ::::=. } \, in equations (2) and 
. I II 

(3). Rationality, therefore, implies fl, -:::.for.-= fo .:. 

~t = P1 p-t-1 "\' P2.~'c-'A. -\" ~'!> Pt- ?I ;-·. • • • • ~ fn ~ts-n "\" ~~t (1) 

:t. ' . I I 

tp t.-1 = fo.1 ~-t-1 -T P2-P.~c;~2.. 1> fo~~t-3 -\' · · · · · 
(2) 
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-\" ,g"p -+ A" p -+·· •. 
;-,_ t-2- J-3 ~-'3 

~ .. 
( 3) ~-· 

ta ,, {} (':l).,_ 
-T ;- Y\ r \:.-Y'\ -+ 'l.l~ t ~ 

The null hypothesis of rationality and its constituent 
\ 

hypotheses of efficiency and consistency are tested using 

the Chow test for the equality of the regressions. Tests 

were conducted by estimating equations (1) - (3) via 
I 

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 

11 ' a'': hypothesis( r;, -- fo t = ;w " ) can be rej ectad at the 

1% significance level : the F~values exceed the critical 

values for each sample period, therefore- irnpl_ying that 

the corresponding coefficients in the regressions compared . 

2. Writing -t"\"~ ~~~ 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 -\:-\'1. ~\,t 
and -t ~ 1. P\2. , t • 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. 

~ [ ~ t 1~ l1 -t t-ti.p 'l.l.,-t) =- (1.-\' -to.-\'i. p Ct,t) ( 1 -\" t"\"1 (JG.,t""c.) 

(with all variables expressed at annual rates). 
Given ......... P"'-.... .... and _._ p'* P._. 

-.. '... . ...... ,... ...-~1. <..,t ) t-\-1 C..,t-tl.o 
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 
I f). II 

the consistency requirements, /6;, = I".; , the associated 

F-values again exceeding the critical values for the two 

periods. The hypothesis of efficiency, however, could not 

be thus rejected. 

However, Pesando 1 s tests of rational expectations 

are not quite satisfactory; his efficiency and consistency 

hypothes~s are not necessarily implied by the Rational 

Expectations Hypothesis. The e~ficiency criteriohfor 

( A A':) rationality r'- = r v 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 (j~) in the actual .inflation 

process and those (jJ ~) used in the distributed lag 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~1, will differ from (in fact, 

be in improvement 

Hence, t f>\~1. 

\ 
upon) that ·made iri period t-2 (for period t). 

and t r\.:z.. in equations (2) and (3) 
I (!J II 

need not be equal and f6 \. ~ ;- ~ • 

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 price 

forecasts a month before they were actually published, 

presumably using information available till the preceding 

month, so that the inflation forecasts were really 

predictions for the subsequent 8 and 14 month periGds 

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 

months prior to that to compute the expected change in 

prices. Using the modified data and applying Pesando 1 s 

procedure for the same sample periods, Carlson rejects 

the rationality hypothesis, as well as both the ef£~ciency 

and consistency hypotheses. 

D.J. Mullineaux (1978) adopts a different procedure 

for testing the rationality of the Livi"ngston series. 

Substracting (2) from (1) we get 
~ I Q I 

·~t- -t~ -\:-1. = (j31.- J1) Pt·1. ~ (r:a..-}2.) ~t-1., -t •• •• • 

.It {jn- fo~) p t.-n -\- l-u.1.t - 'U:Lt) (4 ) 

so that the one period forecast error is related to the 

recent inflation, history, and as efficient forecasting 



144 

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 coefficients 

which, as per the t- statistics, are individually insignifi­

cantly diffe~t from zero. The F-values which test the 

.joint significance of the coefficients, imply that the 
. . 

efficiency criterion ia satisfied with carlson's data, but 

can be rejected at the 5% significance level for Pesando's d 

data •. HoweveE, Mullineaux does not test the second necessary 

condition of rationality in expectations, the non-autocorre-

lation of forecast errors. 

·To test the consistency hypothesis, Mullineaux . 
substracts equation (3) from (2) such that 

Assuming that ~·'- -= ~";., for all i, (5) reduces to 

(6) 

The test for consistency (/>'~ '= ft''._ ) involves the joint 
h' II hypothesis 1..: 'o'1. ~ncl. b.-:.~-= .•. :. 'on -::. o in .. equation (5), 

where bt are the estimated regression coeffieicnts. 
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Estimates of the unconstrained equation (5) and the 

constrained ~quation (6) yield an F-statistic less than the 

critical value for Pesando's as well as Carlson's data,,ets, 

indicating that the regression coefficients bi are not 

significantly different from their constrained values 

I L If 'o 'o L ) ('os.:: g 1. •")' l.:::. 3 = •... =- gt\ :. 0 : 

the consistency hypothesis cannot be rejected. 

Figlewski and Wachtel (1981) argue that a possibie 

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 equation,. Selecting a sample comprising of only 

the more regular respondents in Livingston's surveys, .and 

then examining each respondent's price forecasts over the 

survey period, Figlewski· and Wachtel find that expectations 

consistently underest~mate future inflation rates, the 

forecast~J 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. o~ 

(7) 

where 'U.~ is the random error lt "'A.t ::0 l E-u.t1.·~t.2..= o ~r t1.":t-t2.). 

This specification is then tested by running the regression. 
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(8) 

where t~-~ 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 . . 

~"" :::. 
1,.150 + o.~51 t f11-t-1 (9) 
t0·3~~) (0.1.,~~) ,. 

~ = 0·4-~ 
(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 individual's forecast error 

on the error in the previous period (i.e. to test auto­

correlation of errors), the results were 

(10) 

with t-ratios in parantheses). 

where t ~'*,,t-1. represents the ith individual's forecast 
th' in t-1 for the t period. The slope coefficient is 

significantly different from zero indicating that individuals 

failed to weed out systematic errors in prediction. 

The results of the re&earch 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 investigated 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 fDom the average of its realised 

sa~es • sa~~ firms, they rema~ked, could be regarded as 

perennial optimists, generally overestimating future sales, 
. 

while others were peren~ial pessimists, generally under-

estimating sales. However, these over.,;.and underestimates 

usually cancelled each other out such· that the expectations 

of the aggregate industry appeared to have no bias. 

F. deLeeuw and M.J. McKelvey (1981) study sales price 

expectations at the industry level (for u.s.A.) to test the 

Rational Expectations Hypothesis. Their test for rationality 

is analagous to equation (8); regressing the actual rate of 

increases in " sales prices (pt) on the anticipated rate of 

change (p~) over the period 1971 - 80, the results were : 

- o. 1.1.2. 
(-0·~) 

(t-values in parantheses) 

(11) 
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The unbiasedness of forecasts requires the constant term to 

be equal to zero~ the slope coefficient equal to one; an· 

F-test of the joint hypothesis of these coefficient values 

yieldS a highly significant F-statistic of 12.12 implying 

that forecasts are biased at the industry level. Hence, ~he 

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 

forecasted values reported in surveys may,. after all,. differ 
I 

quite substantially from the expectations upon which 

individual respondents· actually base their market decisions. 

And as Prescott argues : 

"The 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 effie±ently when maximising. Like utility, expectatio~s 

are not observed and surveys cannot be used to test the 

rational expectations hypothesis. One can only test if 

some theory, whether it incorporates rational expectations 

or, for that matter, irrational expectations, is or is not 

consistent with observations. 113 

- - - - - - - - - - - - - -
3. E.c. Prescott, 1977, "Should Control Theory Be Used for 

Economic Stabilisation ?" 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 rules which try to set 

policy instrUments with a view to altering aggregate 

demand and thence real variables such as output and 

employment. Feedback rules can secure deviations from 

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. 

(12) 

where UNt is the rate of unemployment in.period t, pt the 

logarithmn of the price level in period t, E\:.~~ ~~ the 

rational expectation in t-1 of Pt, and et is the disturbance 

term. Thus, unemployment responds only to the unantipated 

part of the price level, and given a lag in the adjustment 

of outputs and employment (whereby an ini~~llmpulse of a 

forecast error in one period imparts a ,_ I . 

persistence in the 

unemployment series), to the previous unemployment rates. 
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Furthermore, as the Rational Expectations Hypothesis 

postulates that forecasts are ubbiased, equalling realised 

values except for the random, serially uncorrelated errors 

with mean zero, E f Pt - Et_1 Pt} = 0, 

(13) 

That is, the rate of unemployment can be ~equately explained 

only by its own past history: none of the nominal policy 
i 

variables, money supplyJ government spending, price inflation, 

etc. have any explanatory power. This, as Sargent points 

out, is a rather severe test of the invariance (or neutrality) 

proposition. That unemployme~t 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 neutrality hypothesis 

coul~ be conducted along the following lines : 

(14) 

where Xt is the vector of real variables at time t, 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 regression: 

~ 

UNt -:::. ~0 -\- ~ 'ot UN '<l-\.. 
(;or1, 

(15) 

where the candidates used as the G variables are, alter­

nately, the logarithm of the money supply (m), the 

logarithm of the GNP deflator (P), the manufacturing wage 

index ( W ) , government purchases of goods and services (g), 
4 and so on. Sargent posits that for any of the G 

variables to cause UNt, 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 coefficients. 5 

4. UN represents the unemployment rate for civillians. 

s. Sargent here follows Granger's test of causality 

(c.w.J. Granger, 1969), according to which a variable 
X is said to cause V, if we are better able to 
predict Y using all information on (past) x, than 
i~ information apart from (past) X had been used. 
Regressing Y on lagged x•s then the coefficients of 
the latter must be significantly 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 

"\' 0.1.1. \JNt.-'-\ 
Lo·~~) · 

- .o. S~l.'M-t- t.. 
(.-0·10) 

-'l. 
~ ::: O•~l. ~ 

- o. 0'?> \JN t"'l 
(-0·1~) . 

-l.~..~t. 2-'t 'W\b-1. -t 7·7?1 "M~-2. 
t1·ca~) . to.51) 

-\" ;tG, • 'a 5 1'Y\ 't .. 5 
(1·8~) 

(16) 

F - statistic on all cat coeffiecients F(6,60) = 2.63 

(t-values reporte~ in parantheses) 

None of the coe!fieients on mt-i are individually signifi­

cant; the F-statistic which tests the joint significance of 

the mt-i 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 gt-i coefficients are 

individually significant, and the associated F-value is 

0.489 : the hypothesis that government spending does not 

affect unemployment cannot be rejected. The s~e 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 regressions with the long­

term interest rate as the dependent variable, the F-statis­

tic for all the coefficients of the lagged money wage index 

(w) is again the only one that is significant : the 

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 claims, the empirical research provides 

evidence that the new classical neutrality proposition "ts 

not obscenely at variance with the data. 116 

The hypothesis that the ~nemployment rate can be 

adequately explained only by its own history, as per 

equation (13), :l.t also tested by J.L! stein (1982). Using 

annual u.s. data for the period 1958-1979, stein's results 

were : 

UNt = 2.24 + 0.71 UNt-1 
(1.87) (3.04) 

-2 
E\ = 0.308 
(t - values in parahthes) 

0.192 UNt-2 + 0.0855 UNt-3 (11) 

(-0.673) (0.358) 

-2 
The explained variation (~ ) is now, however, much lower 

than in equation (16) and only UNt_
1 

is significant among 

the lagged unemployment rates. Hence the regression results 

----------- --------------
6. T.J. Sargent, 11 A Classical Macroeconometric Model for 

the United States, 11 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 

where a
1 

is hypothesised to be equal to zero. Estimates 

of E P were obtained by regressing the logarithm of · 
t-1 t 

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 procedu~e. The relevant t-statistic, the ratio of 

the estimated value of a
1 

to its standard error, for a 

hypothesised zero a 1, is 1.27 1 a1 is not significantly 

di£ferent from zero 7 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 specification of the 

price-expectation equation (for Et_
1
Pt). To the extent 

to which the particular specification employed is not 

-----------------
7. The period of fit is 1952: I - 1970: IV, with u.s. 

data. 
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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 Expectations 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 equation 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 '(Ls) dependent 

on the real wag~ rate (w) and population (n) [ (\! /n) :::: 0..2.W ~J, 
d 

and labour demand (L) dependent·on the wage rate and out-
d. ~l . 

put (y),l(L:./'1) :. O.ow J
1 

the 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 expected inflation 

and wage adjustments, the relevant coefficient equalling 

one. 
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Estimates for U.K. (McCallum, 1975) with quarterly 

data for the period 1956-71, yield estimated values of 

the coefficient of expected inflation in the wage change 

equation ranging from 0.39 to 0.736, according to the al­

ternative estimates of expected inflation, when changes in 

the weekly wage rates represented wage inflation. When 

hourly earnings were 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-agricultural 

sector to represent nominal wage, the estimates of the 

coefficient of anticipated inflation range from 0.38 to 

0.809. Thus, while the evidence is not completely in 

favour of the Nqtural Rate Hypothesis, some of the estimate~ 

of the coefficient of anticipated inflation are 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 discussed ~~,Ch. Itt, while output, employment, the 

real interest rate, and other real variables, are hypothe­

sised to be invariant with respect to systematic policy 

-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 the rate of unemployment and output. 

In order to implement and test the hypothesis empi­

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 represent the authority's feed­

back rule, the forecasts from which were interpreted as 

rationally anticipated monetary growth. 

In Barro•~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 
8 combination of money issue and taxation, with the cost of 

raising revenue from tax~s 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 

----------------------------
B. Barro abstracts from government borrowing, stating that 

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, only increases in government expenditure 

relative to normal induce money creation. Hence, the va­

riable in the money growth specification is FEDVt' 

government expenditure relative to normal, 

(19) 

where FEDt is the real government expenditure in period t, 

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

adaptive formula,\~ fEp~ = c:l \0~ r GD-t -T (1.- d) \o~ ~~D~ ... i. 
(i.e. log FED*t is a geometrically declining weighted 

average of past values of real government expenditure). 

Money g~owth 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 

~ o~os~ f~~~~ ~ 
to.os..s) 

0.02.1 Ut-J 1:·1. 
(0·010) .. (20) 
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= 0.90 standard error of estimate = o.o2 
(Standard errors in para~theses) 

where DMt represents the money growth in .per,.od t (1>Mt;.::r 

\o~~ - \~ Mt.-'1.. , Ml as the money supply measure) , · and 

UNt-l is the lagged unemployment variablet \.JN-\:.""1.. ::.. 

~~(0/o-v~~-~ being the annual average unemployment rate in 

the total labour·force inclusive of military personnel). 

Hence, an increase in government expenditures relative to 

normal must be financedby 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 rationally anticipated money growth, DM, while 

the unanticipated money'growth, DMR, corresponds t~ the 

residuals ffom (20), DM-DM G·t.• ~MR.\:. = l\o~ t'\b- \-o~ ~~-1.) 
~"') - l\a~ \1\t - \o~ ""~-t) • That is, Barro assumes that 

economic agents acted as if regression. (20) were their 

working-rule in formulating forecasts. 

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 variables, 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), 9 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 UNt on current and lagged ~nanticipated 

monetary growth, MIL and MINW, the estimated equation is 

\J~t; -= -3·01 
t 0·1.5) 

= 0.78 

- ~ 2..1. t>t\ ~.!c.-~ 
l1.·~) 

- ~·2. "J)~"t-2.. 
l1.·~) .. 

-\'". o. ~ 5 ""\~ w "'c. 

lO·~~) 

standard error of estimate = 0.13 

(21) 

(standard errors in parantheses) 

The DMR coefficients have the hypothesised negative signs, 

each of them is individually 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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10 one year. 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 zero: 

UN-\:. = - :L"t, - 1.·~ 'I>t\t - 5·11>M~-1. -T 0·11>t"\ t-'1. 
lO·~~ ()..9) · (l . ..,) li·~) 

,. 

2 R = 0.52 standard error of estimate = 0.20 

(Standard errors in parantheses) 

The explained variation in unemployment (R?j drops 

substantially ·from 0.78 to 0.52; the DM coefficients are 

individually insignificant, though the F-statistic testing 

(22) 

their joint significance 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 is only the unanticipated 

monetary growth that affects unemployment is tested by runn­

ing a regression that simultaneously includes the sets of 

DM and DMR variables, and then, alternately restricting the 

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 variable, is 15.7 which exceeds the 

critical value. Thus, the hypothesis that only unanticipat-

ed money matt~rs cannot be rejected, though the reverse 

hypothesis that unanticipated m·oney does not influence 

unemployment is easily rejected. 

Further, if there were to be no monetary surprises 

(DMR = 0), then, equation (21) could be used to compute the 

natural rate of unemployment for each year. Thus, from·an 

initial value of 3.4% in 1946, Barro•s estimated 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, fluctuating 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 treated by Barro as 
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tantamount to a removal of conscription; MIL is set to 

equal zero from 1976 onwards which, perhaps, is not 

·accurate. 

In an analagous exercise, Barro(1978) tests the 

hypothesis that it is only unanticipated monetary growth 

that affects output, measured by real GNP(yt>• In add~tion 

to the monetary surprises, the output equation includes a 

time trend variable, t, which reflects the "secular movement 

of •normal' output", 11 • and the m~litary conscription vari­

able, MIL, which is expected to operate positively on output 

through its induced employment effect. The estimated equat-

ion, using annual observations for u.s.A., 1946-76 is 

-t 1.·01.\ 'l)tU.~ ~ 1.·11. 'l>t-\~.~e .. ~ -\- 0·"\~ l)f'-\~ ~·L 
to·11.) l0.1.1.) (o.1~) 

~ o. 'l.l, 't)t'\~ac-~ ~ 0·15~ t'\\\...~e 
(Oo1.") tG•03) 

~ o.o3s~ .It 
(o.ooo~) 

(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 coming, again, with a 
12 lag. 

In the same study, Barro also investigates the impact 

of monetary changes on the price l·evel, where the key 
. . I 

hypothesis tested is that anticipated monetary growth results 

in an equiproportionate and contemporaneous change in the 

price level. Starting from an equation describing the demand 

for real balances, Barro derives a price equation which makes 

the logarithm of the price level dependent on the logarithm 

of money supply, nominal interest rate, income, government 
. . 

expenditure, a trend term, t, which captures the impact of 

the development in financial institutions on the demand for 

money,and where real income is introduced in the form of the 

output equation de.scribed earlier. Using annual observations 

from 1948-76 for u.s.A., Barro•s regression result 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 th~t it may be proxying for 
variables other than the draft pressure 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 

(introduced vi~ the output term) is found significant up to 

the fifth lag (DMRt' ••••• , DMRt_5) ., 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 does not necessarily 

corroborate the wage-andvrJt~~rigidity hYPothesis. The 

latter would imply ~ corresponding pattern of response 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 mus~ have been equally protracted (i.e. DMR must·, 

have been significant till t-5 in (23), which however, is 

not so), Further, with wage-price· rigidity, anticipated 

money changes would cause a less than an equiproportionate 

movement in the inflation rate, implying a less than unit 

coefficient on the logarithm of money supply in the price 

equation, which is contradicted by the evidenqe. 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, Barre 

and Rush (1980) find a close correspondence between the annual 

and quarterly results of the money-growth, unemployment, and 

output equations, but not for the price equation which, when 

estimated with a correction for the serial correlation of 

residuals, shorterns the DMR lag to 13 quarters, which would 

approximate to DMRt_3 in the annual version. Again, the price 

equa~ion is suspected to be misspecified. 

Several other studies using a similar methodology support 

Barre's findings. Jacob Grossman (1979) using quarterly u.s. 

13. Barre points out that there might be a partial adjust­

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 into 
temporary and permanent changes, with the temporary 
component caused by DMR, and the permanent proxied 
through MIL, t, etc.,· and postulating that temporary 
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 

\o~(M/P)t -= 'o0 ;. t ('1~ , 1't , -t:.) 

+b.1..\_ \o~ 'I~ + (\-?.) \o~'f~-1 + (\-?-)\o~) ~-:L-+ .•. ·) 

yP represents the permanent par.t of output and Y~ the 
transitory, rt is the nominal rate of interest. Then, 
because of the lagged adjustment of M/P to y~,the DMR 
variable (through y~) also appears with a long lag in 
explaining M/P and, hence, P. 
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data for 19~1-75, with nominal GNP proxying for policy 

instruments14, regresses unemployment on current and lagged 

unanticipated nominal 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 income growth has a significant (negative) 

effect on unemployment. k~ticipated growth is significant in 

explaining the rate of inflation. That is, the hypo~hesis 

that only unanticipated income growth affects output, and 

anticipated income changes affect the p·rice level is supported. 

Similarly, Gillian Wogin's (1980) study using annual Canadian 

data spanning the period 1926-72 finds unanticipated money 

affecting unemployment, the anticipated component inducing 

no unemployment changes •. Attfield, Demery and Duck (1991) 

using quarterly data (1963-78) from U.K. show that 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 is that agents• 

forecasts of monetary movements are ba~ed on information'which, 

in fact, becomes available 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 (v_ia 
expansions in nominal demand). 
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The moner~rowth equation (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 formations an expectation 

for period t is conditioned on information available only 

till t-1. An alternative approach would be to estimate 

each DMt using ~~ly those observations that are available 

till t-1,: but whi.ch could also be a little inconvenient, as 

then there would b~ 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 unemployment 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, 

t~e monetary authority may aim to limit interest rate fluctua­

tions and accordingly adjust its money growth rates. or, if 

the government is averse to increases in the inflation rate, 

then it would want to curtail monetary expansion whenever 

the inflation rate appeared to be on the rise. N~ such 
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policy objectives are recognised in equation (20)
15

• And 

if, in factn 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 preferable 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 FEDVt in Barro•s money growth equation_assumes 

knowledge of real government expenditure in the future period: 

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 variable in the money-growth equation, 
and if there were an observed (inverse) correlation betw~ 
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 determin­

ing real government spending analagous to the money growth 

eq~ation, and use the residuals therefrom in the latter. 

Then re-estimating the unemployment equation, the explained 

variation falls significantly from o.78 to o.61. 

David small (1979) notes that Barro•s government 

expenditure ~ariable, FEDVt,depends only 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 increas~s in government expenditure 

measured by FEDV t are temporary_. And Barro 1 s sample period 

includes the World War,II period~ the Korean and Vietnam 

war years, when there were sharp, but temporary escalations 

in the government budget which, given the war conditions, 

could have been anticipated by rational agents. As small 

points out, the failure of the FEDVt coefficient to vary 
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results in a systematic underprediction of the rate of 

monetary growth: Barro•s unanticipated monetary growth 

rates qave a positive bias in the war years, and as the 

residuals must sum to zero, a negative bias in the non-war 

years. Correcting for this by inserting a dummy variable 

to differentiate between the war and non-war years in the 

money growth equation, the coefficient of the dummy vari­

able wa~ found significant. Using the resulting series on 

unanticipated money growth in the unemployment equation, 
2 

R falls to 0.52. Hence, as Small ~rgues the ~ositive 

bias in Barro•s monetary surprises during periods of 

temporary expenditure increases apparently accounted for 

his ability.to explain the downward movement of unemploy­

ment in these intervals of time. The removal of the bias 

reduces the unemployment equation's ability to track the 

large decreases in Unemployment that occuu~ during these 

years. 

Small also questions 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, 

should imply that 1.68 million persons were unemployed 
-because of the change in the draft system. However, examin-

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 involve 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 neutrality can be individually tested from 

the same models 

(24) 

where Yt alternately denotes output andune~oyrnent in period t; 

* Yt is its natural level; Mt-i money growth in period t-i, 

Me its forecast conditioned on information available t-i, 
through period t-i-1. Following Barro, an equation can be 

formulated to generate forecasts of money growth. 

where zt is a vector o~ (pre-determined) real variables 

pertinent to the money growth process, known at time t-1; 

a is the associated coefficient vector. ut and "t are the 

(25) 
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(serially uncorrelated with zero mean) disturbance terms in 

the respective equations. Given knowledge of (25) the 

rationally forcasted Mt is 

e.. . 
M t =- Z..t a.. (26) 

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

N 

"'ft= '!\ + ,'2-p:,.lt'\t-t 
\,':0 

(27) 

Writing Yt as a function of both anticipated and unanticipated 

. * money, and denoting actual expectations of Mt by zt:a , 

~ ~ 
-T .~ P:.. l~""-" -l-~-" · o... ) 

v=o 

(28) 

* where rationality in expectations requires a = a, and 

neutrality, s~ = 0 for all i. 

Mishkin constructs a likelihood ratio test for the joint 

hypothesis of rationality and neutrality, where the constrained 

system (25) and (27) ( ~.:. = o ~nc\ o..:rl'- _. \M?ose..a) J 

and the unconstrained system (25) and (28) (constraints &i= 0 

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

where L 
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-l. ( ,e./,u) ' The likelihood ratio stati.~ic -llog ~ ~ 

is the maximised likelihood of the constrained 
\) 

system, and [ J that of the unconstrained system, follows 

a ').'- (c:y) distribution, where q, is the number of cons-

traints. The comparison of this statistic with the criti­
~,_ 

cal ~ value then tests the null hypothesis. 

If the joint hypothesis were rejected, with the proba-
1-

bility of getting the computed ~ value less than a speci-

fied level, then it is possible to trace the cause of the 

rejection to the two constituent hypotheses,by constructing 

analagous likelihood ratio tests for the rational! t¥ and 

neutrality hypotheses separately. The latter exercise be-
. . . 

comes important when despite rational expectations, output 

and employment are non-neutral to policy rules because of 

sticky prices, wages, etc. The likelihood ratio test of 

the neutrality hypothesis would proceed by imposing the 

rationality constraint c~:. 0.. *)} but relaxing the neutra­

lity constraint ( ~~ -:: o) in the unconstrained system. 

The rationality test imposes the neutrality constraint 

l ~-:,-::: o) while relaxing the rationality constraint 

( o... = ex,'*) in the unconstrained system •. 

With quarterly u.s.data (1954-76) Mishkin first 

estimates the money-growth eqUat~on: monetary growth is 

regressed on a wide variety of possible causal 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 so on. Only those variables which are significant at 

the 5% level are retained. (such a specification of the 

money growth process appears quite ad hoc as also pointed 

out in the context of Barre's work.) As Mishkin claims, 

one advantage of this procedure over that used by earlier 

researchers, is that "it imposes a discipline on the 
16 

researcher" and prevents him from searc;hing 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 equations are sensitive to the 

specification of the lag length of unanticipated money 

growth. When 7 lags of unanticipated money growth are 

incorporated in the output and unemployment equations, 

the joint hypothesis of rationality and neutrality is not 

rejected. Neither of the two constituent hypotheses is 

rejected for the output equation; in the unemployment 

equation, the rationality hypothesis cannot be rejected, 
~ 

but the neutrality hypothesis is rejected at the 5% 

significance level. 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. 
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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 moneta~ variables, yield signi­

ficant }~ coefficients while bL are insignificant for 

the first 5 lags# and significant for the last 2. This 

creates the suspicion that increasing the lag length 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 ef~ects, though very slowly. 

In fact, Mishkin's evidence contradicts even the 

basic Monetarist position as per which any monetary expansion, 

which causes unanticipated inflation, may, in the initial 

phase, induce temporary output responses which are, however, 

di~sipated 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, output and 

employment reverting to their natural levels. ThAS is, 

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

Robert J. Gordon (1982) tests the new classical 

neutrality hypothesis 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 aggregate 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 unanticipated price movements, defining the 

price level as the ratio of nominal to real GNP, output 

deviations in the new classical framework are ca~a~d by 

unexpected nominal income movements, and. by the lagged 

output deviation from the n~tural level. That is) 

(29) 

" where Q~ is the (logarithm of the) output deviation· from 

the natural rate, in period t Uyt, the unanticipated growth 

in nominal income. 
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The rate of inflation (~t) 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. 

(30) 

where -9-\: is the growth rate <bf nominal income net of trend, ,. ,.. 
and ~b , that of real income, net of trend. ~t e.~u..~\~ lG.t:- Q'=·i.) 

the change in the output deviations; '9 b canr.be split into 

its expected and unexpected component. Then, substituting 
,.. 

for Q~ from (29), equation (30) is written as 

t31) 

are respectively the expected and 

unexpected nominal income changes (net of trend). That 

is, anticipated nominal income growth causes·an equi­

proportionate.price response in the same period, the 

coefficient of E9-t:: 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 larger change in the inflation rate, than 

the unanticipated income changes), and on lagged output 

deviations. And, as opposed to the new classical postu­

late, output deviations in NRH - GAP are caused by both 
; 

anticipated and unanticipated nominal income growth, the 

impact from the former caused by the sluggish price adjust­

ment whereby a given movement in nominal income (or .nominal 

demand) gets distributed between output and prices. The 

inflation and output equations in NRH - GAP are then 

'e :. 2 e£, ft-\. + O.o £.y t -\" d~ U'f-t. + ~!:~,. Qt-~ -t d'3l.t t . (32) 

" Gl.t-= - ~c.q,tc -\. ~ l~.:.J.o) £ ~ t -+ l~ -d'l.) U'f t 

" 
T l~- 0.2.) Q ~-1.. - cl~ 'Z.t lc:lo-- ch.) (33) 

where zt 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 unanticipated compon~nts, using 

the same methodology as above, but running separate regre­

ssions for sub-sample periods. The natural output levels 
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are obtained by regressing the logarithm of real GNP against 
o\.\YY\e.. 
~for separate decades. 

Then estimating the output and inflation equations, 

Gordon rejects the new classical hypothesis, and confirms 

the NRP - GAP hypothesis. ~here is no one-to-one correspon­

dence between expected nominal income growth and inflation, 

the price inertia is fairly strong, and output deviations 

are sensitive to anticipated nominal income changes, the 

coefficients on the latter significant at the 1~ level in 

all the sub.sample periods, as well as for the total sample 

period. 

LUCAS 1 HYPOTHESIS 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. 
I 

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 b~tween them, and 

hence, 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 price changes when unanticipated changes occur in 

money growth (as discussed inCh. 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 level 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 volatile 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 responsiY 

veness of output; as the monetary authority repeatedly tries 

to exploit the Phillips Curve, the terms of the trade-off 

worsen. 

Lucas (1973) tests the above hypothesis by examining 

the relationship between the variance of the inflation rate 

and movements in output across countries. In this model, 

the aggregate demand curve is unit elastic 

(34) 

where xt is the logarithm of the nominal GNP, yt, the loga~ 

rithm of output, Pt' the logarithm of the price level. The 

level of nominal income is determined on the demand side, 

its division into output and the price level assumed to occur 

on the supply side 1 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, Yt is composed of its natural level, Ynt' 

and a cyclical component, Yet' which is the deviation of 

actual output from its natural level, the deviation caused 

by forecast errors, as explained earlier. (yt = Ynt + Yet>• 

For empirical purposes, ynt is approximated by the trend 

(35) 

In Luca-s' scheme, demand fluctuations, ~ ')(.t: (caused 

by monetary expansions, for example), are the major source 

of variation in the rate of inflation, ~p~ And as 

information on current economic aggregates (including the 

price level) 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 natural level. That 

is, fluctuations in xt cause yet 

-- (36) 

where b measures the responsiveness of output to a nominal 

demand shock; Yc,t-1 is introduced to capture lags in 

output adjustments. The value of b is 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 higher 

the value of this ratio, the lower is b. Hence, the 

variance of A ,Co\: (the demand fluctuation) is hypothe­

sised to be positively related with the variance of 

(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. In two countries, Argen­

tina ··and Paraguay, the estimated variance of A X-t 

was 0.01555 and 0.0345 respectively, atleast 10 times 

that of the remaining 16 countries (including u.s.A., 

U.K., Canada, West Germany, Austria, Italy )etc.) Hen.ce, 

~gentina and Paraguay represent two points in the 

sample, presumably characterised by highly volatile 

policies, the remaining 16 countries by relatively 

smooth and moderately expansive policies. Comparing 

between the two sets of countries, 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 smaller. For example, the 

regression results of (36) for u.s.A. and Argentina 

are : 
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~ o.St.o 6 ><-~::- -+ o .~s=t- 'fe.,t-1. (37) 

lV·S·A•) 

"''et - -o.ooCo + o.o11 ~ ')(.t - 0·1.2.(p '/c,t::-1 (38) 

(.~r~e."\\nco..) 

.. 

In stable-price countries like u.s.A •• then. an in-

crease in nominal income has a larger initial effect 

on output. whereas 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 

remains unused. 

However. within the group of 16 countries charac­

terised by lower demand variance. the evidence is 

somewhat mixed. Countries with lower aggregate demand 

variance do not necessarily have a higher .responsiv­

eness coefficient 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 

countries. 17" In the cross ... country comparision 
----------------------------------------~-----------17. The countries are U.K.,France. West Germany. 

Switzerland, Netherlands,Belgium, Italy. U.S.A •• 
Canada and Japan. 
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they find the expected inverse correlation between 

b and the variance of ~Pt supported by the evi­

dence. However, the variance of the demand fluct­

uation c~~~ is not significantly correlated ei­

ther with the variance of the inflation rate~P0 
or with the responsiveness coefficient (b). The 

results, therefore, are not consistent with Lucas• 

hypothesised sequence of nominal income variations 

stimulating variations in the inflation 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 Germany, higher in the second sub-period. 
r However, the variance of nominal income changes shows 

no such pattern, but is, in fact, lower in the latter 

period in five countries, 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 value declined as 

hypothesised. 
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Froyen and Waud advance three possible for this 

mixed evidence. Firstly, Lucas• model postulates 

cyclical 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,!£ accompained by an exogenous 

disturbance which reduces outputs, may not be associ­

ated with a nominal income increase. S~condly, in the 

estimate~£ 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 

curve were not unit elastic the nominal income xt would 

no longer be exogenous, or determined ind-ependently of 

yt; a shift in the aggregate supply schedule (yt) • 

would cause a change in nominal income, whereupon ~~~ 

is contemporaneously correlated with the supply dist­

urbance. That is, reverting to equation (36), if we 

were to specifically incorporate the disturbance term, 

ut , then ~~ and ut are correlated, which would 

imply that OLS estimates of b are biased, in which 

case though the true responsiveness coefficient and 

the variance 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 camparision 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 then not entirely 

unfavourable to the New Classical Economics. ·As 

regards rationality in expectations formation, 

Heady and Kaldor•s survey study does indicate that 

market agents try to analyse and predi.ct demand and 

supply changes and the consequent price changes, ins­

tead of merely 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 teDms of the output­

inflation trade-off appears to be supported by the 

cross-country evidence. However, the hypothesised 

correlation· between nominal income changes and the 

inflation rate is rejected. 

In the context of the policy ineffectiveness 

proposition, one empirical exercise that stands out 

prominen~ly 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 establish­

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 performance 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 slowly. On the other hand 

Go•don'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 the 

specifications. of the equations estimated, the 

methodology employed in defining the money growth 

process, and so on. Sorting out these problems could 

perhaps yield a cleare~ verdict on the neutrality or 

non-neutrality of anticipated policy with respect 

to real variables. 
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CONCLUSIONS 

As intertemporal decision-making involves anticipations 

of what the uncertain future holds, and as dynamic economic 

processes are sensitive to these anticipations, economic 

theory must enquire into how expectations are formed. As 

discussed in Ch. r, an early important trend in economic 

thinking was to regard expectations as purely psychological 

in character : forecasts are either flashes of intuition, 

or subjective inferences from the present state of affairs, 

or the result of the mass-psychology 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 

formulations of expectations : expectations 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 I or past values of the 

relevant variables •. But, while these expectations schemes 

were fairly widely used in econometric research (especially, 

the error-learning model), one .of their major drawbacks was 

that they arbitrarily restricted the ~lormation sets upon 

which economic agents based their forecasts. They completely 

ignored the influence of related economic variables, the 
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impac~ 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 consequent 

misallocation of resources by economic agents, are costly, 

and rational individuals would have an incentive to weed 

out such regular errors. In fact, these expectations 

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 past history 

of the variable to be predacted, but would presumably try 

· to ascertain and estimate all the possible factors causing 
. 

change in it. 

The Rational Expectations Hypothesis is built on.this 

very assumption of ec9nomic behav~our. 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 these variables, conditional on a set of 

infor~ation 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 

question, the forecasts of rational agents will, on an 

average, be confirmed by actual realisations. In.individual 

instances or in particular periods, the forecasts may 

deviate from the actual values, but these forecast errors 

are serially uncorrelated. Agents consciously avoid 

committing systematic forecast errors, and if errors do 

display a reg~larity, then its cause is ascertained and 

forecasts accordingly improved. Hence, expectational errors 

fluctuate randomly around an (mathematically) expected 

value of zero. 

As has been argued in Ch.II, the Rational Expectations 

Hypothesis is a1 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 
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modelling is that it lacks a discussion of how agents 

actually acquire and process infoDnation. 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 actually be 

making biased forecasts. And all economic agents may 

not have the capacity to undertake a detailed and ela­

borate estimation of the underlying model. An optimi­

sing agent would assess the costs and benefits of gath­

ering additional infor,mation and may settle for a less 

expensive forecasting tramework that employs less than 

complete infoDnation even though the consequent forecasts 

may be bia~ed, and the errors serially correlated.. As 

has been shown in Ch.II, in such cases, an autoregressive 

forecasting·procedure may be the optimal one. 

But if a particular autoregressive forecasting 

scheme has been the optimal strategy in a given set of 

circumstances it does not necess.arily follow that it 

would be optimal in all conditions. As the nature of 

the economic process, including the policy regime, deter­

mining the future values changes, as costs of collecting 

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 this aspect of 

economic behaviour. The choice of a particular forecas-
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ting scheme should be viewed roughly as an optimisa­

tion problem, the selection of a particular scheme 

being sensitive to the particular s_ets of (information) 

constraints. As Muth has argued, it is importan~ to 

understand the kind of information that market partici­

pants use and how forecasts change with changing 

information, instead of arbitarily assuming that they 

adhere to a specific autoregressive forecasting proce­

dure. 

COnsequently, economic theory must enquire into 

the particular sets of information that are gathered 

by agents for expectations- formation, and their asso­

ciated costs. It would presumably be easier and relati­

vely less expensive for an economic agent to acquire 

information that is directly connected with his parti­

cular economic actvity. Information related 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. ~ 

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 availability of 

labour of the required 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. Ho~ever, he may not consider it necessary 

to be as accurately and exhaustively informed about 

various agricultural outputs, for example, and their 

prices, for they are not directly related to 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 progress that imp~ 

roves the process of collecting and providing infor­

mation, economic agents are likely to use broader and 

more detailed information sets. Hence, an expectations 

theory must adequately explain why ( and predict) a 

particul~r information set is used by an individual, 

what is 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 their 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 expectation of producers in the aggregate ( or.the 

market expectation) would be a rational forecast. But 

when expectations 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 compute the average of individual forecasts, but 

again there is 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_ decisions of fiDms in response to their price and 

sales anticipations, agricultural markets and the cob­

web cycle theory, stock markets, forward markets, the 

term structure 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 
-economy. 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 would only result in an 
)(.~~e. 

immediate, equi-proportionate/\in the inflation rate, 

leaving output and unemployment unaffected. · Of course, 

the neutrality proposition applies only to systematic 

and inherently predictable policy rules: any random or 

surprise component of policy rules will, by virtue 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 increases, 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 wages 

and prices may be costly (as explained in Ch.III). But 

if wages and prices are unresponsive to changes in nomi­

nal demand, then the authority's control over the real 

variables is restored. Then a perfectly (rationally) 
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anticipated 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 inflexibility: prices would not be expected 

to change in areas 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 original prices, producers find demands rising 

and accordingly raise their product outputs. Hence, 

during the period over which prices are 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 anticipated 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 pollcy makers sbould be cautious 

in using empirically estimated macro-relationships as a 

guide to their future policy decisions. Estimates of 

macro-relationships obtained when a particular set of 

policies was in force, could become obsolete when policy 

changes are proposed. 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 must first ascertain 

how economic agents• expectations and their responses 

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. 
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This implicitit assumes that individuals fully under­

stand the government's decision-making process and 

its responses 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 theory explaining the government's objectives 

and behaviour, which could then be used to forecast 

the policies tha~ will be adopted in different circu­

mstances. However, the existence of such a theory 

yielding a reasonably accurate description of goverft­

ment behaviour is perhaps doubtful. 

Empi~ical tests of rational expectations as a 

forecasting procedure yield evidence that is 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 future 

supplies, instead of merely reviewing the past ·behaviour 

of the relevant prices. The tests conducted by Pesando 

(1975) to examine the rationality of the Livingston in­

flation forecasts, however, may be subject to the follo­

wing criticisms. As a+gued in Ch.IV, the efficiency 

and consistency hy~otheses as defined by Pesando are 
-

not necessarily implied by Muth's rational expectations. 

If the inflation rate can really be described as a 



201 -

distributed-lag-function of its past values alone, then 

rationality ·in expectations would require equality bet­

ween the weights 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 consistency 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 earlier one, for it 

would be based on additional information that was not 

available at the earlier period. However, some of the 

tests do support the efficiency and consistency hypoth­

eses (e.g.f.esando (1975), Mullineaux (1978)}. Tests by 

Figlewski and Wachtel (1981) to check whether forecast­

ers make systematic errors rejected the Rational Expect­

ations Hypothesis: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 real 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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ineffec~veness proposition. McCallum's (1975,1976) 

estimates of the responsiveness of nominal wage rates 

to rationally anticipated changes 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 price 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 (197·7, 

1978) wo;k in this context yields impressive support 

for the New Classical Economics. The hypothesis that 

output and empl,byment vary in response to anticipated 

monetary growth is re~ected, 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 discussedi~ 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 ~ 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 obje­

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 the neutrality proposition. 

The tests conducted by Mishkin (1982) indicate that 

the responsiveness of output and unemployment to unanti­

·cipated and anticipated monetary expansions depends 

specifically on the lag length of the latter. Including 

additio~al lagged values of anticipated and unanticipated 

money growth (explanatory variables in the output, un­

employment equations), Mishkin finds that anticipated 

money movements are significant in explaining output 

and unemployment. This result goes against the neutra­

lity proposition. In fact, it also c~ntradicts 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 re~erting to their pre-expansion values. 

The policy ineffectiveness argument has been 

presented mainly in the context of demand management 

policies. One could argue that policy efforts on the 

supply side would still be effective despite rational 

expectations. For example, alterations 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 and output from 

their natural levels, it is still in a position to 

affect the natural rates themselves by improving the 

information on the availability of jobs and labour 

supplies in the labour market, by altering the mini­

mum wage legislation, 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 economy. Whether expectations of 

economic agents in India are formed rationally or 

not is an issue that can be empirically tested. 

However, one could visualise decision~akers trying 

to predict future values of variables important to 

them by first analysing their determinants, in the 

Indian context as well. One must then ascertain the 

information conditioning their forecaststwhether 

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 is an adequate explan­

ation of the government's decision-making whereby 

policy changes can be anticipated. The announcement 

of a long term fiscal policy, for 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, one obvious qualification to applying 

the policy ineffectiveness proposition in the Indian 

context is the observed presence of administered prices. 

All major fuel and fertilizer prices, for example, are 

fixed by the government or its administrative authori-· 

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 

pesponse to market demand. Similarly, the amount of 

sugar to be allocated through the public distribution 

system at the administered prices, ·is 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 afte~ 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. 

Amore 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 is really caused by expectational errors as per 

the Natural Rate Hypothesis. 

On the other hand, one could maintain the relevance 

of policies that consciously attempt to improve output 

levels, growth rates, employment, etc. by working on the 

supply side. 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 expectations formation, which is attrac­

tive in so far as it brings expectations theory closer 

to the mainstream 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 proposed, to·explore 

how economic agents• expectations and market decisions 

change with chanwigg policies. 
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