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5.0 OBJECTIVES 

After going through this Unit you should be in a position to: 

explain the nature of expectations in Keynes' theory; 

explain the rational expectations hypothesis; 

identi@ the implications of rational expectations in macroeconomic policy- malung; 
and 

contrast rational expectations with alternative theories of expectations formations. 

Much of undergraduate macroeconomic theory is discussed on the assumption 
that, in the short run, the expectations of economic agents about the future values 
of macroeconomic variables are given. The rationale for this treatment of 
expectations in macroeconomic theory can be derived fiom Keynes' views on the 
nature of expectations, including his discussion in the General Theory. While Keynes' 
views on the nature of uncertainty and expectations form the basis for the writings 

, of many Post-Keynesian economists, most of modern macroeconomic theory treats 
uncertainty and expectations in a radically different manner. This latter approach 

i is characterised in economic theory by the assumption that economic agents 
i 



Raliorlal Expectations (housheholds, business firms and government) have rutionul expeclutions abL, 
macroeconomic variables. 

5.2 KEYNES' THEORY AND EXPECTATIONS I 
1 

i 
Expectations played a major role in Keynes' theory of the determination of aggregat 
output and employment in market economies in the short run. Expectations abou 1 future yields on investment projects underlie 'the nmgml eiEciency of capital' schedu1e.1 
However, the volatile nature of these expectations plays a major role in explaining why 1 
investment expenditure and therefore output and employment in t~iarket econorniesl 
are subject to fluctuations. I 

I 

5.2.1 Non-existence of Objective Probability Distributions 1 

Let us see why expectations are volatile in nablre? According to Keynes (1 936, pp. 149): ~ 
"Our knowledge of the factors which will govein the yield of an investmerit some years I 
hence is usually very slight and often negligible." We can consider several exanples: j) ( 
p s i  ble advances in production technology might make the currently installed machinery 
obsolete, ii) appearance of new substitutes might atrect demand for output, jii) changes 
in industrial, labour, trade and tax policies might affect revenues and costs, iv) wars, 
trade embargoes and changing international relations might affect possibilities of 
production and sale. One can, with a fair degree ofaccuracy, predict the pgssibility of 
such events in the short term. However, such prediction becomes pr~gressivel>~ more 1 
difficult, the farther ahead in the future is the time that such predictions relate to. 

Such problems will, of course arise in making any decision about the future which 1 
involves long-term expectations. One possible way of dealing with such proble~rls is to 
use a probability distribution over possible future outcomes. Keynes argued that in thz 
case ofvariables like the future yields of an investment project there can be no objective 
basis for the formation of aprobability distribution. 

Let us explain the problem of forming a probability distribution through an example. 
Suppose we have to find out the outcome ('head' or 'tail') of a single toss of a coin in 
the future. We can repeatedly toss the same coin and observe outcomes. Alternatively 
we can consider past experience of coin tosses for coins with almost identical physical 
properties. In this way, we can obtain relative frequencies of the outcomes ('head' and 
'tail') in the case of these tosses. 

What are the factors presumably affecting tbe outcome of a single toss? Broadly, these 
are the nature of the coin, the method of the toss and the physical envsonment in which 
the toss is camed out. Certain factors can be broadly compared across different tosszs 
and kept constant (so that only tosses under essentially similar conditions are studied), 
viz., the nature of the coin and the method of the toss. Other factors which might 
presumably affect the outcome are the exact initial position of the coin and the hand 
tossing the coin, the exact initial impetus given to the coin, the exact velocity of the 
wind blowing at the time the coin is tossed, and certain othzr factors in the physical 
environment. All these minute details may matter, but there is no way in which we can 
measure all these factors or keep them constant. For a particular coin the outcome 
(that is, obtaining 'head' or 'tail') depends upon the configuration ofthese factors. 

However, suppose we compare sufficiently long sequences of coin tosses canied out' 1 
under essentially similar conditions. Depeilding upon the configuration of these ffacors 
we can represent a sequence of coin tosses in the form of relative frequencies for the 

\I 



outcomes. It implies that given a combination of factors the proportion of 'head' and Rational Expectations and 

'tail' in a long sequence should remain the same. Economic Theory 

In fact, it has often been empirically verified that for a sufficiently large number of 
tosses of a coin under essentially similar conditions, the relative fiequencies of different 
outcomes tend to stabilise around fixedvalues. For example, for coins whose physical 
properties do not in any way appear to favour one outcome over the other, the relative 
frequency of the outcomes 'head' and 'tail' would both tend towards the value %. 
'Ihese long-run relative frequencies then represent the objective basis for the probabilities 
assigned to different outcomes for a single toss of the coin in future. 

Now, let us consider the case of an investment project. Certain pieces of information 
relating to past and present time periods are currently available which are relevant for 
forecasting possible future trends - for example, current yields on similar projects, 
past and current trends in these yields, c m n t  trends in science and technology (research 
and developmeilt) in related areas, current political developments and past political 
history. These, together with the nature of the investment project, can be considered 
as the observable conditions under which the experiment of investing in a project 
rather than tossing a coin is being made. 

Unlike the case of coin tossing, we cannot undertake an investment project repeatedly 
and study the distribution of relative fkquencies by outcomes. Therefore, one can only 
obtain this distribution by studying instances in the past where essentially similar 
conditions had prevailed. However, according to Keynes, there would be a very 
large number of pieces of information available at present, which could be considered 
relevant for predicting the long-run yields on any investment project. However, not all 
of these pieces of infornlation are adequately quantifiable or comparable over time. 
Therefore, it is difficult to obtain sufficiently large numbers of instances in the past 
where investments have been made under essentially similar conditions. 

Alternatively, suppose we wanted to use a limited number of quantifiable factors in 
defining the conditions under which investment is being carried out. In this case there is 
no reason why, if we consider sufficiently long sequences of these instances, it should 
necessarily be true that the distribution of relative fbquencies of different cordlgurations 
of the factors left out should be the same for all sequences.Science and technology or 
politics (human or social phenomena) are hardly of the same nature as physical (natural) 
phenomena. Consequently relative frequencies in the past might not be a good guide 
to relative fiequencies in the future. 

5.2.2 Conventions as a Basis for Forming Expectations 

Since there is little objective basis for probability distributions about future yields, 
decision-makers have to act on the basis of subjective judgments. It means there must 
be some element of arbitminess involved in the formation of expectations and therefore, 
in the decisions taken on the basis of those expectations. In such situations individual 
decision-makers, in forming their expectations, usually tend to fall back on practical 
norms or conventions generally prevailing in society. 

For example, one convention for estimating the expected rate of return on an investment 
project may be as follows: Assume that an objective probability distribution for future 
returns on an investment project can be determined fiom quantitative historical data. 
Hence, estimate regression equations which have the rate of return on such projects as 
the dependent variable and particular subsets of a set of variables as independent 



Rational Expectations variables. Then, on the basis of some given statistical criterion (convention) choose the 
'best' estimated regression equation. Use this, given values of the independent variables. 
to obtain an estimated probability distribution for the rate of return on the investment 
project. 

The tendency to rely on conventional wisdom might be due to a variety of reasons. ~ 
Individuals might feel that conventions reflect the collective wisdom of others who 1 
have been in similar positions and therefore would be less arbitrary as a guide to I 

decision-making. Besides, individual decision-makers can justify their decisions as 
being of the same variety as that taken by many others placed in similar position. In this , 
case it appears less the outcome of individual whim or sentiment or prejudice. I 

I 

Mareover, in following conventions, padcularly in relation to the valuation of investments 
or assets, the individual enkpreneur might minimising risks. If a majority of investors 
follow the same conventions in calculating values then the individual entrepreneur would 
have a good idea about the market value of his investment over the short tenn. Once 
the investment has been made on the basis of such valuation, the entrepreneur will be 
exposed to the risk of a sigdicant loss. Since individuals have relatively greater certainty 
about the near future, the chance of increasing losses over a short time period is small. 

5.2.3 The State of Confidence in Conventional Judgements 1 
While individuals fall back on conventions to guide their behaviour in the face of I 
uncertainty, they are also aware that these conventions might prove to be misleading 
guides to the future, because the future might well be very different from the past. 
Consequently, individual decision-makers depending on their level of confidence decide 
whether or not to act on the basis of these conventions in the face of such uncertainty. I 

Thus, while a particular convention or norm for estimating the future returns on an ' 
investment project might suggest that investment projects should be carried out in two 

, different instances, the actual investment may be carried out in only one, if the state of 
confidence is high in one and low in the other. In the latter case, the same predictions 
about future yields using prevailing conventions would as it were be discounted by a 
factor reflecting the decision-maker 's confidence about whether the prediction would 
actually be correct. 

Thus, it is not only various 'objective' factors in the economy, which through prevailing 
norms for forming long-term expectations, determine the volume of investment in the 
economy. The same set of values for the 'fundamental factors' (according to prevailing 
conventions) can influence investment decisions in either direction, the relation of these 
'fundamentals' to expectations about the future being governed by the prevailing 
psychological state of businessmen and entrepreneurs. Thus, according to Keynes 
(1 936, p. 161)' a certain degree of optimism, "of animal spirits - of a spontaneous urge 
to action rather than inaction," is necessary for enterprise and investment. 

The preceding discussion assumes that the 'marginal efficiency of capital', which is 
relevant to the decision to invest, is derived fiom the expectations of the professional 
entrepreneur or businessman who actually undertakes the investment. However, Keynes 
believed that the rate of investment was significantly Influenced by movements in the 
share market values of existing enterprises. According to him (Keynes, 1936, p. 15 1): 1 
". . . there is no sense in building up a new enterprise at a cost greater than that at which ~ 
a similar existing enterprise can be purchased; while there is an inducement to spend 
on a new project what may seem an extravagant sum if it can be floated on the Stock 1 



Exchange at an immediate profit." Thus, it is the marginal efficiency of capital Rational Expectations and I 

correspond+g to the "average expectation of those who deal on the Stock Exchange Economic Theory 

as revealed in the price of shares" which is actually relevant in many cases. . 
In this case, the role played by psycholbpic~ factors represented in the state of 
confidence, increases with tbe share of tohl equity capita1 held by market investors 
who (compared with professional entrepreneurs or businessmen) are relatively 
uninformed. Since the factual basis underlying the expectations of the relatively 
winformed investor is smaller, the level of confidence in these expectations is also 
subject to greater instability. 

The volatility of expectations (and of investment) arises because the state of confidence 
of investors is subject to waves of optimism and pessimism, sensitive to the extent to 
which even single small events seem to confirm or refute currently held expectations 
based on existing conventions. According to Keynes (1 936, pp. 153-4): "Day-to-day 
fluctuations in the profits of existing investments, which are obviously of an ephemerd 
and nori-significant character, tend to have an altogether excessive, and even an absurd, 
influence on the market." 

'Also, nlajor events, which take place in the present and whose impact on future events 
cannot be gauged to any adequate degree, increase the extent ofuncertainty and make 
the state of confidence even more sensitive to the single sinall events. "In abnornlal 
times in particular: when the hypotl~esisof an indefinite continuance of the existing state 
of affairs is less plausible than usual even though there are no express grounds to 
anticipate a definite change, the market will be subject to waves of optimistic and 
pessimistic sentiment, which are unreasoning and yet in a sense legitimate where no 
solid basis exists for a reasonable calculation." [Keyi~es, 1936, p. 154) 

I 

Nowadays, there is often reference in the media to the 'feel good' factor, whereby a . 

set of unrelated but favourable events taking place elsewhere in society might induce a 
high degree of c$nfidence in positive judgments. Sirnilary], a sequence of unrelated but 
unfal ourable events might induce pessimism about positive judgments. In the words of 
Keynes (1 936, p. 162): ". . . economic prosperity is excessively dependent on a political 
and social atmosphere which is congenial to the average businessman. If the kar of a 
Labour Government [a government favouring greater state intervention in the economy 
and p t e r  support for or$anised labour] or aNew Deal [a policy programme involving 
increased public intervention and expenditure] depresses enterprise, this need not be 
the result either of a reasonable calculation or of a plot with a political intent - it is the 
mere consequence of upsetting the delicate balance of spontaneous . optimism." 

5.2.4 Nature of Expectations in Keynes' Theory 

The above discussion on the nature of expectations in Keynes' theory may be 
summarised as follows: 

1) In forming long-term expectations, there exists no basis for infening an objective 
probability distribution over future o-utcomes on the basis of past experience. 

2 )  In forming long-term expectations, decision makers fall back on prevailing' 
conventions. This could, for example, iticlude the convention of using an estimated 
probability distribution from historical data for forming expectations about the 
film. 



Rational Expectations 3) Decision makers are however aware that these methods for forming expectations I 
have evolved as conventions (maybe, because they have been more successful 
on an average in the past compared to other methods). There is no objective 
rationale for thinking that they would always form a more accurate basis for 
judgments about the future. 

4) The decision on whether or not to go by these conventional judgments depends 
on the confidence that decision makers have in these conventions as an adequate I 

. basis for forming expectations about the firmre. The state of confidence is a volatile ~ 
factor. Therefore expectations also become volatile as economic actors go by 1 
conventional judgments or discount them. I 

5.2.5 Implications for the Role of Economic.Theory 

Like the schedule for the marginal efficiency of capital, expectations about the future 
market rate of interest underlie the liquidity preference schedule. In Keynes' analysis, 
there are three factors which influence influence the level of output and employment in 
the economy in the short-run significantly. These are i) the quantity of money in circulation, 
ii) the money wage rate, and iii) certain hdamental psychological factors, namely, the 
psychological propenL'tv to consume, the psychological attitude to liquidity and the 
psychological expectation of future yield from capital assets. 

In analysing the determination of aggregate output, Keynes therefore takes the above ~ 
1 factors including 'the psychology of the public' as given. For example, he takes marginal I 

efficiency of capital and liquidity preference schedules as given. Changes in these factors ~ 
are then studied separately in terms of their effect on output and employment. 

I 

Psychological factors do not necessarily denote random factors. These might depend 
(though not necessarily reasonably) on specific social and political circumstances. 
Two major implications follow fkom the fact that psychological factors are important in 
the determination of output. First, the level of output and employment and other relevant 
variables in the economy will not, in general, be predictable (in the form of an objective 
probability distribution) on the basis ofhistorical data on a limited number of measurable 
factors alone. Second, changes in independent variables brought about as a measure 
of policy may also lead to changes in other determining factors, but not necessarily in 
a predictable manner. For example, Keynes recognises that monetary policy can have 
different effects on output depending on its impact on expectations about future 
monetary policy and therefore on the liquidity preference schedule. Similarly, there is 
recognition (Keynes, 1936, p. 120) that a government programme of pub@ works 
may "through its effect on 'confidence7, increase liquidity-preference or diminish the 
mar& efficiency of capital, which, again, may retard other investment unless measures 
are taken to offset it." 

5.2.6 The Nature of Policy-Making 
I 

/ 

It follows that recommending policy must itself be a subjective exercise. The effects of 
particular-policies at aparticular historical juncture will depend not only on the values 
of current measurable variables, but also on knowledge of the current psychology of 
economic agents. Moreover, it will depend on how we organise and interpret the 
historical evidence of different instances in the past in terms of the light they throw on 
present circumstances. 

According to Keynes, the role of economic theory was not to provide quantitative ~ 



predictions about the future. Rather, it provided a framework for thinking logically and 
in an organized manner about the problem under consideration. Past data on relevant 
variables could then be studied to obtain an idea about the nature of quantitative 
relationships that had prevailed in the past. However, in using such data for predictions 
about the future, it was necessary to make subjective judgments about the extent of 
similarity or dissimilarity between the present time period and different time periods in 
the past, not captured by objective measurable variables. 

The above approach has two implications. First, choice between alternative models of 
the economy for present purposes cannot be made on the basis of historical data on 
measurable variables alone. That is, such choice cannot be'made onpurely quantitative 
grounds. Second, if there are few close parallels in history to present circumstances, 
then there exists little basis for objective predictions about the future. 
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Rational Expectations 

THEORY 

We assumed above that the role of economic theory is not to provide quantitativ 
predictions about the future. Suppose we assume instead that the primary role o 
economic theory is the prediction of future values of variables of interest. Also, give 

i 
this role of economic theory, suppose we stipulate that under any particular set o 4 
circumstances, the choice amongst alternative theoretical models should be possible( 
on the basis of quantitative historical data alone. It implies that models should provide/ 
predictions in the form ~~'rc1ation.s between objectively measurable variables, predictions 
which can be checked using past data on these variables. I 

I 

I 
Note also that the above assumption implies any one af two things: i) the same relati04 
between variables have prevailed for the times and places that the past data relates to1 
and will prevail under the present circumstances, or ii) differences in time and space1 
can bds acc~u~~ted  h r  as difTcrent values of quantifiable variables within the model. 1 

i 

Thcrefi~re, once a mcdel is chosen on tlis basis it can be asstuned to provide, together 
bc it11 historical datacsn the variable5 in thc model. objective quantitative predictions.~ 
Traditionally. tl ris has meant that models have been used to yield predictions in the1 

I 
f m ~  of an o@ect:tive probability distribution foithe futilre values of dependent variables,~ 
given (conditioned on) current and past values of a set of vatiables. 1 

This objecthv conditional probability distribution has been derived by econonlciricl 
methods on the basis of past data on the variables appearing in relationships derivedl 
from theo&. The basic assumption underlying such an approach is that either there isi 
an objective conditional probability distribution relating these variables which does 

terms of quantifiable variables in the model. 
t not change with time and space or that time and space ban themselves be specified inl 
I 

I 

/ 

! 5.3.1 The Hypothesis of Rational Expectations 
\ 

In the General Theory (Keynes, 1936) we noted that the state of expectations was1 
taken as given. There was, in addition, explicit recognition that changes in other 
independent variabks including policy variables could lead to changes in expectations. 
However, nbthing cduld be said in general about the nature and extent of such shifts 
without specific knowiedge of the prevailing psychology ofthe economic agents, which 
would be influeneed by hirailing social and political c i rc i i tns~eS-  - ', I 

I 
I 

1n a model that aims to provide aprobability distribution for dependent variables using ~ 
&$a on objective meastdrable variables, however, changes in expectations cannot be ~ 
assumed to be dependent on non-quantihble factors outside the model. Expectations I themselves must therefore be explainable in terms of objective measurable variables. 

I 



Suppose economic agents are assumed to be rational in the sense that they seek to Rational Expertations and 

best achieve their objectives, subject to external constraints on their choice of actions. Economic ~he<sry 

Suppok also that the degree of 'correctness' of the expectatioq on the basis of which 
econolmo;igents act is a ~ufficiently'im~ortant factor determining their welfire. Then 
hdividui <=cision makers too, like the economists who make predictions on the basis 
of ohjectzv4 conditional probability distributions, will try to learn about and make 
decisions oq the basis of these objective conditional probability distributions. 

The above ip the hypothesis of rational expectations. It implies that the subjective 
(indiviciua)) probability distributions that individual econoyic agents are assumed to 

-;nsein making their decisions in an economic model are consistent with the objective 
condityi nal prebability distribution implied by the mbdel. 

In most economic models, it is assumed that the decisions of economic agents are 
dependent only on one or two parameters of the subjective probability distribution 
they have for future values of relevant variables and not on the entire distribution. 
OAen under the assumptions of amdel, only the mathematical expectation'or expected 
value of this probability distribution is =levant for decision-malung. In this m e ,  instead 

-ofassuming that the subjective probability distributions that economic agents have 
coincide with the objective probability distrib~ltion hplied by the model, it is suflicient 
to assume that the expectedv@es or expectations of these distributions are equal. - 
The latter case may therefore be called the weakversion of the rational expectations 
hypothesis in contrast to the strong version, which assumes that the entire objective 
probability distribution is known. 

If a podel assumes a world of perfect certainty t h y  it provides deterministic predictions 
nbdut dependent variables on the basis of values of independent variables. In the 
context of such a world, the hypothesis of rational expectations implies that the 
exptidons held by economic agents in the m~del  must be the m e  as the predictions 
of the model. Since the expectations held by different economic agents are the same, 
it follows that in a mdel  with perfect certainty, the assumption of rational expectations 
is equivalent to the assumption ofperfectjoresight for economic agents. 

5.3.2 Phillips Curve and Inflation-Unemployment Trade-off 
-- 

in Policy-making # 

171e hypothesis of rational expectations is beaer understood if we consider the debate 
on the inlplication of the Phillips curve for macroeconomic policy making. Keynes, in 
the General Theory, had explicitly recognised that increases in effective demand would 
not only lead to inoreases in output but dso lead to increases in the money wage rate 
and the price level, It followed, therefore, that policies aimed at reducing unemployment 
would also lead to some amopt of inflation in the economy. Policy-making would be 
simpler if one knew that a given change in the unemployment rate would be accompanied 
by a given change in the rate of wage inilation;In that case, one could decide whether 
it was worthwhie bo pursue apolicy of reducing unemployment given itscosts in terms - 
of an increased ratle of inflation. 

In 1958, A. W. Phillips published the results of his empirical work on the relatiomhip 
between the average rate of unemployment and the average rate of change of nomirl& 
wages in a business cycle. His work was based on data for the united ~ i n ~ d o m  over 
[he period 1 861 -1 957. Phillips was interested in testing the hypothesis that the lower 
the rate of unemploymen~, the more rapidly would firms ha3e to increase wages in 



Rational Expectations order to attract new workers and retain existing ones. He also hypothesised that thd 
lower the initial rate of unemployment, the greater would be the rise in the rate of wagd 
inflation corresponding to a given rise in the rate of unemployment. I 

Phillips fitted a hyperbola relating the rate of nominal wage inflation to the rate of 
unemployment for the UK economy for a ,ong period of almost a hundred years (1 86 1 4 
1957). The remarkably good fit of the data provided support for the hypothesis1 
However, it is to be noted that Phillips excluded periods of high inflation from hid 
estimates and analysis, since he felt that \%age inflation during such periods would be) 
explained more by the rise in the cost of 1:ving than the unemployment rate. 

However, beginning with a famous paper by Samuelson and Solow (1960), the Phillip4 
curve was subsequently interpreted as representing a stable relationship between the/ 

. rate of wage inflation and the rate of unumployment over any particular businesd 
cycle. Moreover, based on the assumption that the ratio between prices and nominal 
wage nate is constant in the short run, the curve was also seen as providing the relatiori 
between the rate of price inflation and the unemployment rare. Once this interpretatiod 
of the curve became standard, Phillips e w e s  were estimated for almost all 
for which data were available and yielded similar inverse relationships between inflatio 
and unemployment. 

The Phillips curve was thus represented as a stable relation betwetn inflation and 
unemployment over time, which provided a menu of policy choices. An economy 
could choose whether to have a combination of relatively low unemployment and 
~latively high inflation or acombination ofrelatively high unemployment and relativeld 
low inflation. 

5.3.3 Inflation-Unemployment Trade-off under Adaptive 
Expectations I 

I 

By the late 1960s. the inverse relation between inflation and unemployment as wgge 
by the Phillips curve was increasingly questioned, especially in the United States. "c9 I 
was because prevailing rates ofunemplojment seemed to be associated with rates of 
inflation much higher than would be expected on the basis ofPhillips curves estimat 
from the past. There was economic stagnation depicted through negligible GDP gro 
on the one hand and high rate of inflation on the other, a situation termed in economi 4 
jargon as "stagflation". In his presidential address to the American Fmnomic Associatio~ 
in 1968, Milton Friedrnan advanced an argument as to why the Phillips curve might not 
represent a stable exploitable trade-off for policy making. Subsequently, this argument 
gained wide acceptance. - I 

Friedrnan argued that workers, in making their labour supply decisions, were concern4 
not with their money wage rates but with their real wage rates. Moreover, given th 
structural characteristics of an economy, there was a unique equilibrium rate o 
unemployment in the economy called the natural rate of unemployment. At this rat 
of unemplojment, f m s  and empl-oyed workers would be satisfied with the real wag 
rate paid for work done and it would not be desirable, given the constraints the 
faced, for both f m  and unemployed workers to establish an employment relationshi 
at a lower real wage rate'. 

I P 

' Note that, unlike in Keynesian theory, the presumption is that at higher rates of unemploymen 
' there would be a natural tendency for not only the nominal wage rate but also for the rea 

wage rate to decline in the economy. 
t ~ 



It might be due, for example, to the fact that because of the heterogeneous nature of Rational Expectations and 

jobs and the work force, some time is required by firms and workers to respectively Economic Theory 

find information about and search for appropriate workers and jobs. Or, it might be 
due to the fact that some unemployed workers due to costs of mobility (between 
geographical places or occupations) or due to other labour market imperfections (such 
as the actions of organised labour - trade unions) are not in a position to seek 
employment by lowering wages. Other possible causes will be discussed later when 
we consider theories of unemployment. 

At rates of unemployment lower than the natural rate, firms, employing more labour, 
would want to pay a real wage kte  lower than what they pay at the higher natural rate 
of unemployment, while a higher,real wage rate must prevail in order for workers to 
supply more labour. If workers and firms entered into an employment relationship in 
terms of a stipulated real wage rate, then a rate of unemployment lower than the natural 
rate would never prevail. 

However, workers and firms actually enter into an employment relationship on the 
basis of a stipulated nominal or money wage rate. Now, suppose that at a particular 
time, workers when they make their decisions on whether to accept job offers at a 
particular money wage rate, expect a lower future price level than firms expect when 
they decide to make these offers. That is, workers expect a lower rate of price inflation 
in the economy than do firms. Then a rate of unemployment lower than the natural rate 
might prevail because the expected real wage rate for workers would be greater than 
the expected real wage rate for firms. b 

Suppose that firms correctly perceive the state of demand in the economy and the rate 
of price inflation. Then. the actual real wage rate in the economy would always be 
equal to the real wage rate on the basis of which firms decide how milch labour to 
demand. Then, if the economy is to remain at a fixed rate of unemployment, the real 
wage rate must be constant so that the rate of growth of the money wage rate must 
equal the rate ofprice iflation. That is, if w(t) denotes the money wage rate andp(4 
the price level in the economy in period t: 

w(t)/p(t) = w(t+l)/p(t+l) = o(a  positive constant), so that 

w(t + 1) - w(t) 
Remember that 

w(t) 
gives the growth rate in nominal or money wage in 

period t. - 
However, suppose that the fixed rate of unemployment is lower than the natural rate. 
Then, for the amount of labour corresponding to this rate of unemployment to be 
supplied, suppose that a higher real wage rate o'must be expected by workers. 
Workers therefore will supply the amount of labour corresponding to this rate of 
unemployment, if and only if 

w(t+l)/p'(t+l) = w', . . .(5.2) 

wherep"(t+I) denotes the price level expected by workers in period t + I. 

By re-arranging terms in (5.2) we find that 

p'(t+ I)] = (l/o?w(t+ I) . . .(5.3) 

That is, [pe(t+l) -p(t)]//7(t) = (l/w?[w(t+l)/p(t)] - 1 



Rational Expectations That is, [pe(t+-I) -p(t)]/p(t) =: (WIu~[p(t+lI~p(t)/ - I 

That is, (u'/w)[pe(i+l) -p(t)]/p(t) + [@'/w) - 11 =- [p(t+l) -p(l)]/p(t) ...( 5.4)  
Since u'/w> I it follows that the rate of growth ornominal demand in the economy 
must be such that the actual rates of n o d  wage and price inflation, given by [p(i+l) 
--p(t)]/p(t), must always be greater than the expected rate of price inflation [p'@+l,,~ 
- ~(l)l /p(t) .  

If despite the actual rate of price inflation k ing  greater than the expected rate of piice 
inflation, the workers expected that the hate of price inflation remain4 the same over 
time, then the actual rate of price inflat- on required to maintain the given level of 
unemployment would be constant over time. There would be a stable relation between 
.the rate of unemployment and the rate of inflation as given by the Phillips curve. 

However, if the actual rate of price inflation in any period is greater than the expected 
value there would be a natural tendency fo9 the expected rate of inflation to rise. For 
example, if $0 and @(q respectively denote the actual rate of inflation and the expected 
rate of inflation in any period t, then a possible assuinption about formation of 
expectations about the rate of inflation in period t + I ,  is given by 

@(t+l) - @(t) - /zlKi) - @(it)/, where 0 < i l l .  . . .(5.5) 
The above equation shows that expectations about the rate of inflation d p t  (completely 
when i2 = 1 ,  or partially, when i2 < 1 )  to deviations of the actual value fiom the 
expected value for the rate of inflation in the current period. In other words, expectations 
for the next period adjust fgr the prediction error in the current period. 

k i s  hypothesis about formation of expectations is therefore knoun as the kypothesis 
of aduptive expectations. The hypothesis implies that if the actual rate of inflation is 
always greater than the expected rate, then the expected rate would be rising over 
time. Therefore, in order to maintain a coastant rate of unemployment lower than the 
natural rate, the actual rate of inflation must be rising overtime. Otherwise, the difference 
between the expected ieal wage rate of workers and the actual real wage rate (expcted 
by firms) would be falling in the economy 

In fact, substituting from (5.4) for the ach1rl1 rate of inflation &t) in (5.9, we can show 
that 

Since wYu> 1, the coefficient of @(t) in the above first-order difference equation is 
greater than one and the constant tqm on the right hand side is positive. It can therefore 
be easily shown that @@,I -+ mas t + a,. Hence, if the economy is to maintain a 
constant rate of unemployment lower than the natural rate, the actual rate of inflation in 

. the economy will not only be increasing but will be increasing wlithout any upper bound. 

l l e  stable relation between inflation and unemployment suggested by the Phillips curve 
is therefore illusory. The same rate of unemployment, if lower than the natural rate, 
would be associated with increasing rates of inflation over time. Similarly, it can be 
shown that a rate of unemployment greater than the natural rate;must, in the above 
case be associated with an increasing rate of deflation over time. The only rate of 
unemployment which can be maintained in the long run with a constant rate of inflation 
is the natural rate, where the actual rate of inflation is equal to the rate historicaily 
expected by workers. Thus, it follows that there exists no policy trade-off between 
inflation and unemployment in the sense that a permanently lower rate of unemplojment 



can be established through policy at the expense of a permanent but fixed increase in Rational Expectations and 

the rate of inflation in the economy. Economic Theory 

5.3.4 Inflation-Unemployment Trade-off under Rational 
Expectations 

Robert Lucas (1 972) pointed out another implication of the above hypothesis of adaptive 
expectations. Suppose in a particular period (say period 0) the unemployment rate is 
lower than the natural rate. Then @), the actual rate of inflation in period 0 must have 
been greater than @(0), the rate of inflation expected by workers. Now suppose that 
the rate of growth of nominal demand is such that over time there is a constant rate of 
inflation M). 'Ihen, from (5.5) it follows that for all t 20, 

That is, @(t+l) - KO) - (1 - IZ)[@(r) - KO)] . . ,(5.7) 

By solving equation (5.7), we get, @(t) - NO) = (1 - IZ)'[@(O) - NO)] . . .(5.8) 

Let us interpret the equation (5.8). If IZ < 1, it follows that, if @(O) < KO) then @(r) < 
W;O) = Wi) for all t > 0. That is, if the expected rate of inflation is less than the actual 
rate of inflation in m o d  0 it will continue to be so in all future time periods even though 
the difference between the two rates converges to 0 as t -+ a. 

The implication is that together with a constant rate of inflation, the economy can have 
a rising rate of unemployment (because the difference between the actual rate of inflation 
and the rate of inflation expected by workers diminishes over time) but the rate of 
unemployment can still be lower than the natural rate in every time period (because the 
actual rate of inflation is always greater than the rate expected by workers). That is, 
over the long run, together with a constant rate of inflation, the economy could still 
have an average rate of unemployhient lower than the natural rate. 

Moreover, the above solution alsd implies that eeterirprnibw the greater the value of 
KO), the pater would be the W o n  ofthe actual from the expected rate of inflation 
in any tinie period. Therefore, the greater would be the deviation of the actual rate of 
unemployment from the natural rate in any time period. Hence, the higher the constant 
rate of inflation in the economy, the lower would be the long-run average rate of 
-10- 

This implies that while macroeconomic policy cannot achieve a constant and 
permanently lower rate of unemployment in an q n o m y  by choosing a constant but I 

pemmently higher rate of W o n ,  an inflation-unemployment trade-off still exists. By 4 

choosing a constant but permanently higher rate of inflation policy makers can still - 

achieve a permanently lower rate of unemployment in each period resulting in a lower 
long-run average rate of unemployment. 

Now, consider what happens if we suppose that workers have rational expectations 
about the rate of inflation First, this implies that, dependq on information available to 
workers in any period t denoted by I@, it is possible to define an objective probability 
distribution for the rate of inflation in the economy in period t + 1. Thus, there exists a 
conditional probability density functionANt+l) I I(r)). Let E[&+l) 1 I(r)] be the 
expectation of this conditional probability distributiin. 

The rational errpectation.. hypothesis then implies that 



Rational Expectations @(ti 1) = EL &t + 1) I(t) J . ..(5.9) 

Suppose &@+I) represents the deviation of the actual rale of intlation in perinii r +- 1 
from the rate of inflation expected by workers in pzriod /. That is, Hl+ 1 I represents 
the prediction error of workers about the rate of inflation in pcriotl t t I .  

'That is, ~( t4 - I )  = #(if 1) - @(ti-I). 

It follows that E[&i + I) I I(t)l - E[@(t+ 1) (l(si] + EL~tt i -  I) J(r)] . ..(S.IO) 

In (5. I 0) the first term on the right hand side gives the expectation, given the infoim&a~ 
set I(t), of the inflation rate in period t+ 1 which would be expected by xvorkcrs on @w,: ~ 
hasis of the same information set. Workers have a single-valucd expectation equal to i 
@(t+l), which, given information set I(9, is always equal to El #+l)/I(tlj. I 

I 

I 
I 

Therefore, E[@(t + 1) 1 I(t)] = E[#+ 1) lI(t)]. I I 

Hence, E[E(t+l) (I(t)] = 0. ...( 5.11) 
I 

Suppose we consider the conditional probability distribution of the prediction error for 
the rate of inflation in period t - t l ,  ~ ( t +  I), given that the set of' information /(t) is ~ 
available in period t. If, workers do not make systematic errors in prediction, like I 

consistently predicting avalue higher than the actual or avalue lower than the actual, 1 
then for a sufficiently large number of predictions based on the s m  information set, 
the average error in prediction must be zero. This is what is implied by the condition 
E[E(t+ I) JI{l)] -- 0, which, in turn is iln implication of our assumption that workers 
have rational expectations about the rate of inflation. I 

I 
I 

'Thus, if workers have rational expectations about the rate of &lation, the11 the expe~tqd 
rate of inflation of workers can never consistently undqrestirnate the actual rate of I 
idation. In fdct, over the long run, the sum of positive prediction errors for workers 1 
must be equal to the sum of negative prediction errors. I 

The deviation of the actual rate of unemployrnent from the na~ural rate, according to 
I 

I Friedman, is in the opposite direction to the prediction error for the inflation rate. 1 
However, the absolute size of this deviation is positively related to the absolute size of 1 
the prediction e m  Therefore, over the long run, the sum of positive deviations of the ~ 
actual h m  the natural rate of unemployment must equal the sum of negative +viatiom. ' 
Hence, the long-run average rate of unemployment must equal the na~wal rate of ~ 

I 

unemployment. This is, in contrast to the case of adaptive expectations, where the 
average rate of unemployment in the economy, wer the long could beklow the ~ 
natural rate of unemployment, 1 

* I 
The hypothesis of rational expectatiom, tagei+er with Friedman-s argup~ent about the 
determination of the rate of unemployment, &refore implies that the low-sun average 
rate of unemployment cannot be anyhng other than the natural rate, whatever be the , 
nature of the government policy for controlling nominal demand. Thus, even if we 1 

interpret the existence of a policy trade-~ff to mean that the economy can enjoy a 
smaller long-run average mte of unenqloyment ~ 4 t h  a higher but constant rate of infl~lion ~ 
in the economy, this trade-off no longer exists once rational expectations are introduced I 
into the Friedman model. 1 
* This will be exactly true if the deviation of the actual rate of unemployment from the natvalrate 

is linearly related to the deviation ofthe actual rate of inflation hrn the expected ratq. Otherwise, 
one has to consider this to be approximately true. However, there is no reason to argue that, in 
general, the average rate would be either greater pg smaller [han the ngturahrate. 

I 



More generally, our analysis sugests that any economic policy, which seeks to achieve Rational Expectationsand 

its objectives over the long run on the.assumption that private economic actors can Econoihic Theory 

make systematic errors in prediction, will fail to do so if economic actors satisfy the 
hypothesis of rational expectations. 

There is, however, a diEerent role that the government can play in the economy. Note 
that the dispersion around the m a n  of the conditional probability distribution of E(t+l), 
given I&, gives an indication of the average magnitude or scale ofgrediction errors 
(whether positive or negative). Ceterispuribus, one expects the measure of this 
dispersion to be smaller the grcater is the extent of information avaihble to workers in 
period I .  Since. the size of deviations of the actual rate of unemployment from the 
natural rate are related to the size of prediction errors by workers, it follows that the 
avemge rmgnitude of fluctuations in the actual rate of unemployment around the nahml 
rate is smaller, the greater is the extent of information contained in I(0. 

Suppose, given a natural (long-run average) rate of unemployment, social welfare is 
greater for a smaller average fluctuation in the m e  of unemployment aroundthis natural 
rate. Then, thc above discussion suggests that the only poSdbla rok'f6r govahment 
policy, given rational expectations, is to ensure that workers in the economy have as 

... much vlevant inforination as.wssible while forming their expectaf.ions - 

1) 1 Explain , ,, the rational expectatioF hypo~b~sis. * 

! I * * '  

2) ~ i s t i n ~ i s s  &yeen adaptive expectaiions and rational expcations. 
r G  . 

. . 
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Rational Expectations 3) How do you explain the unemployment inflation trade-off on the basis of rational 
I 

expectations. 

5.4 LET US SUM UP 

Expectations about f&ue values of macroeconomic variables play an important role in 
determination of output and employment. Economic agents such as households, business 
h s  and government take decisions on the basis of current as well as expected future 
values of relevant variables. Prediction of future values becomes increasingly difficult 
as we attempt to predict farther into the future. To deal with such a problem we can 
make use of an objective probability distribution based on past data, which of course 
is quite dacult. 

In this unit we discussed about the basis on which expectations formation takes place. 
The basis could be simple conventions or certain hypothesis such as adaptive 
expectations and rational expectations. In adaptive expectations we assume that 
economic agents use current and recent past information to predict future values. On I 

the other hand, in rational expedations we assume that economic agents use all possible ~ 
information including prospective policy changes to predict the future. We applied , 
both the types of expectations formation to a particular situation, that is, the trade-off I 

between unemployment and inflation. 

Historical data from market economies shows that the avexage rate of unemployment 
in a business cycle is negatively related to the average rate of nominal wage inflation. 
The gmphical repmentation of this inverse relationship is called a Phillips curve. The 
Phillips curve was initially interpreted as representing the possible combinations of 
inflation and unemployment rate achievable through policy. The idea was that this 
relationship between inflation and unemployment would remain stable even when the 
government sought to use this relationship as a basis fog policy-making. 

Milton Friedman argued that there was only one real wage rate and one rate of 
unemployment (the natural rate of unemployment) at which firms and workers would 
be in equilibrium in the economy. In order to maintain a rate of unemployment lower 
than this rate, there had to be a constapt positive differential between the rate of inflation 
expected by workem and the actual kte  of inflation. 

Under the hypothesis that workers' expected rate of inflation followed the rule of 
ada@ve ercpectations, Friedman showed that maintaining a of unemployment lower 
@%her) than the natural rate would imply an unbounded increase in the rate of inflation 
(deflation) in the economy. Macroeconomic policy could not secure a constahf and 



permanently lower rate of unemployment in the economy at the expense of a fixed Rational Expectationsand 

increase in the rate of inflation. Economic Theory 

However, Robert Lucas showed that the hypothesis of adaptive expectations also 
implied that macroeconomic policy could attain a permanently lower (though rising) 
rate of unemployment in the economy at the expense of a fixed increase in the rate of 
inflation in the economy. If the hypothesis of adaptive expectations is replaced with 
that of rational expectations this policy trade-off no longer exists because the long-~un 
avemge rate of unemployment must always be equal to the natural rate of unemployment. 

5.5 KEYWORDS 

Adaptive Expectations 

Business Cycle 

Deflation 

Expectations 

Expectations are said to be adaptive when 
people form their expectations on the basis 
of past behaviour. 

Fluctuations in output, employment and 
income which is widespread across all sectors 
of the economy. 

A sih;ation when general price level is falling. 

It means views or beliefs about future macro 
variables such as prices, interest rates, tax 
rates, etc. 

Natural Rate of Unemployment The rate of unemployment which prevails in 
the long run. It varies across countries and 

I over time. However, empirical studies 
estimate it to be around 6 per cent for some 
developed economies. 

Price inflation 

Rational Expectations 

Wage inflation 

Inflation is a situation when overall prices are 
rising. We have used the term price inflation 
to distinguish it from wage inflation. When 
nonlinal wage rate is increasing on a sustained 
basis we call it wage inflation. 

Expectations are said to be rational when they 
are formed on the basis of all available 
information. Under this assumption, 
expectations are never biased. 

A situation when nominal wage rate, on an 
average, is increasing. 
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5.7 ANSWERSMINTS TO CHECKYOUR 
PROGRESS EXERCISES I 

Check Your Progress 1 

1) Explain the formation of probability distribution through an example. In sub-section 
5.2.1 we have given an example of tossing of a coin. 

2) Go through sub-sections 5.2.5 and 5.2.6 and explain. 

3) i) See sub-section 5.2.2. 
ii) See sub-section 5.2.4. 

Check Your Progress 2 
I 

1) Go through sub-section 5.3.1 and answer. Link your answer to the formation of 
objective probability distribution of expectations. I 

2) Bring out the point that in adaptive expectations we take into account past data 
white in national expectations we consider all available information. 

3) Lender rational expectations economic policy is ineffective in bring out a trade- 
off between unemployment and inflation and the prevailing rate of &mployment 
in the long run hover around natural rate of unemployment. I 

1 



UNIT 6 POLICY-MAKING UNDER 
UNCERTAINTY 

Structure 

6.0 Objectives 

6.1 Introduction 

6.2 The Lucas' Critique of Econometric Policy Evaluation 

6.3 Significance of the Lucas' Critique 

. 6.3.1 Micro Foundations 

6.2.2 Rational Expectations and Policy Rules 

6.2.3 Some Qualifications 

6.4 Rules versus Discretion 

6.5 Let Us Sum lJp 

6.6 Key Words 

6.7 Some Useful Books 

6.8 AnswerslHints to Check Your Progress Exercises 

OBJECTIVES 
- - - - 

After going through this Unit you should be in a position to: 

explain the rationale behind Lucas' critique: 

bring out the implications of Lucas' critique; 

bxplain the significance of Lucas' critique; and 

explain the need for microeconomic foundations of macroeconomic models. 

6.1 INTRODUCTION 

In most undergraduate courses in economics, the effect of government policy is studied 
primarily as once-for-all changes in policy pammeters embedded in hditional Keynesian 
macsoeconomic models, like the IS-LM model. Since the 1970s, related to the 
introduction and gradual acceptance of rational expectations as a hypothesis for the 
formation of expectations, there has been increasing discussion about how the nature 
of macroeconomic theory and macroeconomic models might facilitate or hinder proper 
evaluation of alternative macroeconomic policies. A landmark in this discussion has 
been Robert Lucas' criticism of traditional macroeconomic models as inadequate bases 
for policy evaluation. Our discussion in this block therefore begins with the Lucas 
critique in Section 6.2. Since the critique was addressed to the nature of traditional 
macroeconomic theory, it had important implications for rnacroemnomic methodology 
- the way macroeconomic models should be constructed. The methodological 
significance of the Lucas critique, its influence on the nature of macroec6nomic models 
that were subsequently constructed, is considered in Section 6.3. 

An important implication of the critique was that policy. should be evaluated not as 
one-time changes in the vdae ofpolicy variables but as part ofpolicy rules which also 
outline how future pcl~cy would be determined. T!>,-;L S b v i o u s  costs associated 



Rational Expectations with considering only rules-based-policy in terms of the failure to react to unfbreseen 
eventualities or to correct for miscalculations already embodied in the rule. Despite 
this additional arguments have been advanced in favour of adherence tcr polity rilles , 
and restriction of discretionary policy-making, U'c consider these arguments in sectiop 4. I 

THE LUCASTCNITIQUE OF ECONOMETItIC 
POLICY E.VALUATION 1 

Keynes' General Theory was the origin for the development of macroeconomics as a 
branch of economics. Elowever, the teaching of macroeconomics as a subject, especially 
in the United States, was based on a number of mathematical formalizations, which, 
correctly or incorrectly, were widely perceived as containing the essence of Keynes' 
economic doctrine. The simple Keynesian model, and the IS-I,M and AS-AD models 
(see Block- I), provided the backbone of undergraduatemacroeconomic textbooks 
for a very long period of time. These models also served as the basis for 
r~lacroeconometric models, which were used in various countries to predict the impact 
of alternative policies on targeted macroeconomic variables.' 7fllough Keynes himself 
largelj disapproved of the use of suchnlodels h r  policy evaluation. by the mid-1 960s 
macroecenornic policies in most industrialized ewnomies utilized, in varying degrees, 
such models for pollcy making. 

In any macroeconomic model there are certain features of the econoiny which arc 
assumed to remain constant. The whole coinplex of features that do not change is 
called the economic struct~lre or simply, the stmct14re of the model. Nunierical constants 
characterizing the structure are called structurulparumetcrs. Characteristics of the 
economy which are subject to change are the variables in the model and they can be 
divided into two categories: endogeous and exogcnow fin,Iogenoals variables are 
variables whose values are sought to be explained within the model whilc exogenous 
va~lables are those which can be assumed to be know in ad\i:mce, being determined 
outside the n~odel. 

k t  us consider the fi~llowing simple model of income detemination for illuslration: 

where c : aggregate real consumption expenditure, i : aggregate real investment 
expenditure, y : real national income, and t : (real) revenue from direct taxes (less 
government transfer payments) as a proportion of national income. Here u and b are I 

positive constants (0 <a, h < I) which represent structural pararncters, c. and y are 1 
endogenous variables and i and tare exogenous variables. In (6.2) M e  can say that 
(1--t)y is the personal disposable income. 

I 

The above is a deterministic model where the endogenous variables c and y are 
entirely determined, given the values of the exogenous variables.-Since there are bvo 
equations with two endogenous variables we can find out the equilibrium value of c 
and y. Thus, fiom (6.1) and (6.2) we get, 

I 

I 

c ={a(l  - t ) i  + b } / { l  - a ( ]  - t ) )  . . . (6.4) I L 

I 

Probably the two most important tigures in the history of macroeconomstric modr%.-building 
were the Dutch economist Jan Tinbergen and later, the American eco~~omist  1,awr~ ;;L: Klein. 



. . 
I Iowever, a deterministic model is usually used to isolate the most important detmmmng Policy-Making under 

factors for the variables of interest; in this casey, and to represent the relationships Uncertainty 

between the variables in the model in a simple and clear manner. These models therefore 
are necessarily simplified representations of reality which do not take into account 
ever?/ factor which can affect the variables of interest. Therefore, economists accept 
that deterministic equations (such as (6.2)) will not exacply describe the relationship 
between endogenous variables (such as c and y) and exogenous variables (such as i 
and t) which is revealed by actual data. 

The usual strategy, which is followed in order to relate deterministic economic models 
to actual data, is to separately introduce new variables invarious deterministic equations 
of a modei. The new variable(s) corresponding to each equation is supposed to 
encapsulate the effats of all other factors which can affect the exact relationship between 
\. ariables given by that kquation. 'The variables which are introduced are taken to be 
random variables representing random disturbances to the deterministic relationship 
between endogenous and exogenous variables in the model. Thus, the income- 
determination model in (6.1 X6.2) may be modified to 

where u represents an additive disturbance term introduced into the exact relationship 
given by (6.2). In contrast to ihe equation (6.2), which is deterministic, we call (6.2) a 
stochastic equation as the stochastic or error term 'u' is added here. No disturbance 
term is introduced in (6.1) because it is a definitional identity. 

Equations (6.1) and (6.2') represent a very simple macroeconometric model, once the 
variables are all dated (that is, it is specified whether these variables all correspond to 
the same time period or whether lagged values of some variables should be taken) and 
assumptions about the probability distribution of u are specified. Actual 
macroeconometric models which are used for policy analysis in real economies ate, of 
course, much larger, including many more variables and equations. For example, even 
the classic macroeconometric model for the United States developed by L. R. Klein 
and A. S. Goldberger in 1955, had twenty stochas~ic equations, twenty endogenous 
variables and 4ghteen exogenous variables. 

In the simple income-determination model we considered above, t is a policy variable. 
If we assume that the random variable u is distributed with expected value 0, then fiom 
(6.1 ) and (6.2') it follow$ that the expected value ofy (given the values of i and t) is 
given by 

E(v) = (i + b)l{l - a(1- t)) 

In order to evaluate (assuming that i is known in advance) the impact of alternative 
choices oft on the expected value of national income y in an economy, one needs to 
obtain estimates for the structural parameters a and b for the economy. This can be 
done through statistically estimating the parameters in the model (6.1H6.2') using 
past dikon the variables in the model. 

Broadly speaking, the statistical estimate of a gives us 'an estimate of the average 
change in aggregate consuinption expenditure, which, in the past, has been associated 
Gith a unit change in disposable income in the economy. Note that theories of 
consumption like the life-cycle or the perrnanent-income theories (to be discussed in 
Unit 7) imply that con,cumption expenditure in the economy depends not only on current 



Rational Expectations disposable income but also on expected future levels of disposable income. Expected I 
levels of disposable income depend in turn on expected future values of the variable 
t .  The way consumption expenditure reacts to changes in current tax rates and I 

disposable income in a particular instance therefore depends crucially on how 
expected values of tax rates and disposable income change in response to changes 
in current values. 

I 
Therefore, the statistical estimate of a derived from data for a particular time period 1 

tells us how consumption expenditure could be expected to change following a change 
in tax rates and disposable income, but only in a context where current changes in tax 
rates would have the same kind of impact on future expectations of tax rates as in the 
period fiom which the data is taken. 

Now, suppose that in the past the policy environment has been such that most tax rate 
changes have been temporary in nature. Households, in this policy environment, will 
have adjusted their expectations keeping in mind the nature of policy changes. Thus, in 
the past, changes in current tax rates would have been interpreted by households as 
implying little change in expected future tax rates and therefore little change in future 
levels of disposable income. Hence, in such a policy environment, permanent incomes 
of households and consumption expenditure in the economy would be weakly related 
to changes in current tax rates and disposable income. The estimated value of a would 
therefore be relatively small. 

Suppose, however, the government now contemplates a more stable tax policy in 
which changes in tax rates are to be of a more permanent nature. If households in the 
economy understand this change in the policy environment, they will interpret any 
change in current tax rates as having a significant implication for expected values of 
future tax rates and disposable incomes. Any change in current tax rates will therefore 
have a strong impact on the permanent incomes of households and on the level of 
consumption expenditure in the economy. Hence, if policy makers use the statistical 
estimate of a derived from past data they will underestimate the impact of tax policy 
changes on consumption expenditure and income in the economy. 

The problem with econometric policy evaluation of the above kind can be traced to 
certain distinctive features which are also present in the above exercise. First, the 
macroeconometric model used to evaluate policy [(6.1) and (6.2') in our example] 
includes equations elating the behaviour of various aggregate variables. For example. 
(6.2') relates -gate consumption expenditure in the economy to aggregate disposable 
income in the economy, Second, the actual behavioural relations between various 
aggregate variables are the resultant of the multitude of decisions made by different 
individual agents (households, f m s ,  etc.) in this economy. Thus, the actual relation 
between aggregate consumption expenditure and disposable income in the economy 
is the result of the consumption decisions made separately by different households. 
Third, decisions made by individual economic agents are of an intertemporal nature. 
That is, current decisions are made taking into account objectives and constraints 
relating to future points in time. For example, in deciding on current consumption, 
households might wish to consider trade-offs between current and future utility derived 
from consumption and evaluate total consumption possibilities by taking account of 
both current and future disposable income. 

The relation between different aggregate variables will therefore depend on how 
expected future values of variables change with current values. In particular, these 
relations will depend on how expectations about future values of policy variables are 



affected by changes in current values of policy variables. Suppose the same change in 
the current value of a policy variable can induce, at two different points in time, different 
effects on expectations of private economic actors about future values of the policy 
variable. Then, the behavioural relations including the policy variable and other -gate 
variables could be different at different points in time. 

The implication is that the parameters of the behavioural equations which are assumed 
to be unchanging over time in amacroeconometric model, forming a part of the structure 
of the model, actually cannot be considered to be so. This, in essence, is Lucas' critique 
of the use of macroeconometric models for policy evaluation. 

L R ~  US illustrate the Lucas' critique through our discussion ofthe inflation-unemployment 
trade-off in the previous unit. So long as the government does not attempt to manage 
the level of nominal demand in the economy, workers accept that fluctuations in growth 
rates of nominal expenditure in the economy due to government policy are random in 

- nature (not implying any systematic effort on the part of the government to control the 
level of demand) and continue to expect the same average growth rate of nominal 
expenditures as in the past. Therefore, they have fixed expected rates of inflation and 
the histoiical data relating fluctuations in ~nernplo~pent to actual fluctuations in the rate . 
of inflation traces out a Phillips curve. 

If workers now believe that there is a change in the policy regime and that the government 
seeks to systematically exploit this trade-off by targeting a level of unemployment 
lower than the natural rate, workers would expect a higher growth rate of nominal 
expenditure and a higher rate of inflation in the future. Consequently, if the government 
now tries to evalwte the effects of a higher rate of inflation on unemployment on the 
basis of the Phillips curve estimated h m  past data, the government would overestimate 
the effect of this policy on unemployment. This is because the rate of inflation expected 
by workers would be higher than that in the previous policy regime. 

Check Your Progress 1 

I)  Give an example of a simple stochastic macro econometric model. 

2) What is the main criticism of macroeconometric models by Lucas? 

Policy-Making under 
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Rational ~ x k t a t i o n s  ~ 6.3 SIGNIFICANCE OF THE LUCAS' CRITIQUE I 

The development ofmameqnomic theory since the 1970s was significantly influenced 
by the Lucas critique. This critique implies that we cannot apply econometrics using' 
macroeconomic models, which directly assumed certain behavioural relations between 
macroeconomic variables, in order to check the effects of alternative policies. The 
basic problem lies in the fact that the parameters in these behavioural equations cannot 
be assumed to be invariant with respect to policy if there are changes in the policy 
environment as a whole. This is, in turn, because the reaction of individual economic 
agents to policy changes usually differs under different pplicy environments orpolicy 
regimes. 

6.3.1 Micro Foundations 

The Lucas critique implies that in order to correctly evaluate policies it is necessary 
in macroeconomic models to take into account how differences in the policy regime 
influence individual reactions to a particular policy. This can only be done if 
macroeconomic models make explicit assumptions about how individual economic 
agents make their decisions (including how current and future government policies 
enter into their decision-making processes), how their expectations about the future 
(including future government policies) are formed and how individual agents interact 
in the economy to determine the values of macroeconomic variables. Any relation 
between aggregate variables in the model must be derived from these 
microeconomic assumptions. In other words, the Lucas critique implies that every 
macroeconomic model must be endowed with microfoundations. Many of the 
macroeconomic models that we will consider in the remainder of this course have 
explicit rnicrofoundations. 

There is another rationale for including micro foundations. Traditional 
macrneconomic models such as the IS-LM model contain various behavioural 
.relations such as the aggregate consumption function, the investment function and 
the demand-for-money function. However, economists who used these models 
have tried to justify the assumed behavioural relations between macroeconomic 
variables in terms of inicroeconomic behaviour. For example, in the 1950s, William 
Baumol and James Tobin tried to explain the form of the Keynesian demand-for- 
money function by building models explaining the demand for transactions balances 
in an economy and James Tobin tried to do the same by modeling the demand for 
speculative balances in an e~onomy.~ 

Thus, any traditional macroeconomic model can also be thought of as im~licitly 
making a set of microeconomic assumptions. However, various behavioural 
equations in a model (each probably justified independently by various economists 
at various points in time) are not derived explicitly from exactly the same set of 
assumptions about the microeconomic structure of the economy. The consistency 
of these implicit microeconomic assumptions and of the behavioural relations in 
the model, can therefore only be considered at a fairly superficial level. If one 
desires a stricter check on the consistency of the assumptions in a macroeconomic 

William J. Baumol(1952)"The Transaction Demand for Cash: An Inventory Theoretic Approach," 
Quarterly Journal ofEconomics, v.66, pp.545-66; James Tobin (1956)"The Interest-Elasticity 
of the Transactions Demand for Cash," Review of Economics andStatistics, v.38, pp.241-47; 
James 'robin (1958)"Liquidity Preference as Behavior Towards Risk," Review of Economic 
Studies, v.25, pp.65-86. 



model it becomes necessary to explicitly derive the behavioural equations in the 
model from the same set of assumptions about the microeconomic structure of the 
economy. This would involve endowing all macroeconomic models with explicit 
microfoundations. 

6.3.2 Rational Expectations and Policy Rules 

Suppose we have a macroeconomic model endowed with microfoundations. We know 
that any plausible set of microfoundations must incorporate the fact that individual 
economic agents make decisions based not only on the current values ofpolicy variables 
but also on expected future values of these variables. In order to predict the effect of 
choosing a particular current value of a policy variable it is necessary to specify how 
such a choice would affect expected future values of the variable. 

We have already discussed how, in order to reduce the dependence of economic 
predictions on the subjective judgment of the policy maker, macroeconomic models 
usually assume that economic agents have rational expectations. Rational expectations, 
however, imply that there is an objective probability distribution associated with future 
values of the policy variable, with at least the expected values of such distributions 
being known. 

Therefore, in order to evaluate policy using such a macromodel, the policy maker 
himself must know the objectively expected value for the future value of the policy 
variable. This implies that the policy maker himself must know the specific values of 
the policy variable which will be targeted by policy under various circumstances in the 
future. Therefore, in order to evaluate the effects of choosing a particular policy in the 
current period, the policy maker must already have apolicy rule in mind. Thus, in 
models endowed with microfoundations and assuming rational expectations, it is not 
possible to evaluate the effects of a particular current policy but it is only possible to 
evaluate the effects of a particular current policy as part of a particular policy rule. 

For example, in such a model it will not be possible to evaluate the effect of a particular 
rate of growth of money supply in the current period. It will only be possible to evaluate 
the effect of choosing, for example, arule that stipulates a particular constant rate of 
growth of money supply in the current and in all relevant future periods, or a rule that 
stipulates a particular time path for money supply over a time horizon encompassing 
the present and all relevant future time periods, or a rule which makes the rate of 
growth of money supply a function of the rate of inflation and the rate of unemployment 
in the previous period. 

6.3.3 Some Qualifications 

The requirement of microfoundations clearly imposes additional restrictions on 
macroeconomic models. Only those sets of behavioural equations between aggregate 
variables can be postulated for which every member of the set is derivable from the 
same assumptions about the microeconomic structure of the economy. This suggests 
that the set of models whichcan be constructed with microfoundations at any given 
point in time is dependent to a greater degree on the boundaries of mathematical 
knowledge possessed by economists at that point in time. Since the tractability of 
macroeconomic models - the ease with which assumptions in a model can be 
manipulated to logically yield interesting implications - is also adesirable feature, it 
follows that there will be significant restrictions on the nature of microfoundations with 
which macroeconomic models can be endowed zit any given point in time. 

Policy-Making under 
Uncertainty , 



Rational Expectations A possible coils y uence of the above limitation is that economists might be cod ied  in I 1 
their analysis to models with microeconomic structures far removed from reality. Note 
that the possible policy alternatives which can be suggested by amodel and an evaluation 
of the effects of these policies will be entirely determined by the model's microeconomic 
structure. Therefore, even if such models successfully mimic the working of the real 
economy over a period of time in the past, the policy conclusions of the model might 
be seriously misleading for the real economy in the future. This implies that, while 
macroeconomic mode@ withmicrofoundations may be a worthwhile endeavour, one 
must always be alert to the possibility that in simplifjmg reality, microfoundatiors may 
also distort reality to ah unacceptable degree. 

Moreover, while macroeconomic models equipped with microfoundations might 
perform better in time periods involving a change in policy regime, within a particular 
policy regime there is no reason why they should perform better. Also, if individual 
economic agents find it costly to gather and process information about changes in 
policy regime or to make changes in decision making procedures, then they might 
resort to using 'rules ofthumb' or procedures which are approximately satisfactory for 
a large range of policy regimes instead of procedures which are designed optimally for 
single policy regimes. In this case, unless changes in policy regimes are distirict in 
nature, economic agents might ignore the impact of such changes on the relation between 
current policy and expected future policy. The Lucas critique would in such 
circumstances lose much of its significance. 

6.4 RULES VERSUS DISCRETION 

We saw earlier that in models endowed with microfoundations and assuming rational 
expectations on the part of economic agents, choice amongst alternative policies took 
the form of choice amongst alternative policy rules. However, such rules could also 
take the form of choosing, at any given instant oftime, apolicy which is best according 
to some well-defined criterion at that instant of time. What is required is that future 
policy intentions be ~ ~ c i e n t l y  unambiguous so that policy makers themselves can 
correctly gauge the (rational) expectations of private economic actors (households, 
business fitms) about future policy. 

For example, suppose that a government in its choice of current and future policy is 
entirely governed by what would be the effect of such policies on its electoral prospects 
at the next general elections, subject to the constraint that as a result of these policies 
it should not be forced out of office in the intervening years. Moreover, suppose it is 
clear to the public which sequences ofpolicies the government feels would best serve 
this purpose under alternative sequences of relevant events in the intervening years. In 
that case, private economic actors would rationally expect the government, depending 
on the unfolding sequence of events, to follow the corresponding sequence of policies. 
If there is an objective probability distribution associated with the possible sequences 
of relevant events, private economic agents would have an objective probability 
distribution associated with the future sequence of policies. 

First note that every sequence of events relevant for government action cannot be 
anticipated in advance. Therefore, in defining apolicy rule one necessarily rules out the 
possibility of discretionary government action in the case of events, which are completely 
unanticipated. Revision of policy rules within the time period for which they are 
announced is a difficult matter because policy rules must be credible. The expectations 
of private economic agents about future policy will be in accordance with the policy 
rule announced by policy makers only if they believe that in the future the government 



wil I stick to this rule. Therefore, the greater the deviation kom rules that a government Policy-Making under 

displays in undertaking discretionary action even in circumstances where intervention Uncertainty 

is unanimously demanded, the 1css will be the credibility of policy rules announced by 
the government in the future. Thus, even when faced with unanticipated eventualities 
requiring policy intervention or even after realizing that announced policy rules were 
h e d  under certain mistaken assumptions, governments might be reluctant to revise 
announced policy rules. 

Note also that in order for an objective probability distribution to be associated by the 
public with the possible sequence of relevant events and to know the desired policy 
sequences corresponding to alternative sequences of relevant events, these alternative 
sequences must be definable simply (not using too many characteristics) and precisely. 
The possibility of government policies being designed very specifically according to 
circumstances or according to qualitative judgments about the economy is therefore 
also eliminated if policy rules have to be followed. 

While the inflexibility imposed by the use of policy rules has obvious costs, some 
ecor~omists have argued that this inflexibility might have advantages as well. Milton 
Friedman has been the most noted proponent of this view. In Friedman's opinion, 
allowing governments flexibility in reacting to current circumstances is eounterprodhctive 
because governments often abuse this discretion by framing policy for narrow short- 
term political gains.  oreo over, policy makers are tempted to fine tune the economy, 
reacting to every short-term or small disturbance. This may be costly when there are 
substantial time lags between the recognition ofthe need for intervention and its ultimate 
impact on the economy and when here is substantial uncertainty as ~gards  the magnitude 
and tinling of the impacts of various alkmative policies. Time lags may arise, for example, 
froin the time required to draw up an appropriate policy, the time required to obtain 
executive and legislative approval for the policy or the time required to adjust the 
dninistrative mechanism for implementation of the new policy. Given the uncertainty 
surrounding the effects of policies, Friedman suggests that discretionary policy actions 
might themselves become the source of mdom disturbances in the economy. 

The credibility of an announced policy rule depends not only on past experience regardug 
a government's ability to adhere to commitments but also on a rational evaluation 
about the future possibility of a government adhering to a policy rule. From this 
perspective, governments like private agents in the economy have objectives, which 
they aim to achieve through policy actions. Suppose we define a policy rule to be 
time-consistent or dynumically consistent if at every instant over a given time-horizon 
the policy chosen under the rule is optimal for the remaining part of the time-horizon, 
taking as given the policie&at have been chosen before that instant and assuming that 
at every fi~ture instant, policy will be similarly optimally chosen. Ifgovernments have 
the discretion to change policy at future points in time then an announced policy rule 
will not be cr$ible unless it issirneeamistent. If a policy rule is not time-consistent, at 
some pint  in time it will nbt be optimal forthe government to follow the policy dictated 
by the rule. The government will then benefit by deviating from the rule at that point in 
time. 

A problem might arise because the policy rule which is optimal over the entire time 
horizon may not be timeconsistent. This possibility was initially raised by Finn Kydland 
and Edward Prescott in a research paper published in 1977. In a celebrated example, 
Kydland and Prescott illustrate their argument by considering the case of policy designed 
to safeguard against flood hazards. Suppose the socially desirable outcome is not to 
have houses built in a flood-prone area but, if there already exist settlements there, to 



Rational Expectations undertake certain costly flood-control measures involving the building of dams and 1 

embankments. Ifthe government announced that it would never undertake flood control 
measures in a currently uninhabited flood-prone area and if private agents believed 
that the government would adhere to this policy rule then nobody would erect buildings 
in that area However, the rational agent will not find this policy rule credible because 
he knows that once he and others construct buildings in that area, the government wi 11 
find it optimal to take flood-control measures. Therefore, society will be forced to I 

accept a sub-optimal outcome under which private agents erect buildings in the flood- 
prone area and the government then steps in to build dams and embankments. 

If we rule out the possibility of enacting a law to prevent the construction of buildings 
in the flood-prone area, then the only way that the government can make the policy 
rule (that it is not going to ever undertake any flood-control measures in a currently 
uninhabited flood-prone area) credible is to somehow bind itself to the implementation 
of such a policy rule over time. The government must be able to convince that it is not 
going to be able to pursue policies in the future which will be optimal for it to pursue at 
future points in time. Thus, according to this view, not only might policy rules allow for 
more optimal outcomes than discretionary policy choices over time, the possibility of 
using discretion in policy making must itselfbe restricted if optimal policy rules are to 
be made credible. 

An obvious way by which the government can commit to a particular policy rule is to 
enact legislation making it costly to deviate from the rule in the future. However, it 
might be cliflicult and timeansuming to amend this legislation ifthere a r i s  unanticipated 
eventualities which urgently require deviation h m  the rule or if it is found that important 
assumptions made in framing the rule are erroneous. An alternative way by which an 
optimal policy rule may be made credible without losing the flexibility for using discretion 
in emergencies is for the government to delegate responsibility for this policy to sonle 
autonimous agency which the public perceives as having a different objective function. 
Thus, often governments make monetary policy a responsibility of an independent 
central bank, the idea being that a monetary policy rule aimed at lower inflation would 
be more credible if it is executed by financiers known to be averse to inflation rather 
than by politicians. 

Ofcourse, some politicians or political parties might have longer time horizons over 
which they wish to attain their objectives compared to others. In this case, they might 
build up a reputation while in government for following policy rules. While initially 
these politicians or parties might have to incur certain costs (people who build houses 
expecting the government to take floodcontrol measures might find their houses washed 
away by floods), in the long run they might be able to benefit from being able to 
enforce the socially desirable outcome (the public might begin to find the government's I 

claim of never taking floodcontrol measures in currently uninhabited flood-coiltrol 
areas credible and stop such building). 

Check Your Progress 2 

1) How does discretion results in sub-optimal outcomes of apolicy even ifa time- 
consistent policy is followed? 
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2) What is the rationale of including microfoundations in policy making? 

6.5 LET US SUM UP 

In this Unit we discussed the issue of policy formulation given the uncertain nature of 
~ u r e  economic environm&t. In most cases we resort to rnarroeconotnic model buildmg 
on the basis of past data. Such models, however, implicitly assume that the past trend 
is likely to continue in future also. When the economy is in transition or past policies 
were ad hoc in nature then the estimates of macro econometric models may not give 
reliable outcomes. Robert Lucas pointed out the limitations ofmacro econometric 
model building which is known as Lucas' critique. 

Another issue that we discussed in this unit is the ~levance of micmeconomic foundations 
for macroeconomic models. We explained the concept of microeconomic foundation 
through Keynesian consumption function. Moreover, the role of rational expectations 
should be taken into account while interpreting macroeconomic models. 

In p~actice policy formulation needs to be based on certain rules or procedures. 
However, there is a need for revision of policy rules against unanticipated developments 
which may be t i m e - w g  and costly. In order to tackle such eventualities the government 
can delegate the responsibility to some autonomous body. The possibility of following 
a sub-optimal policy over time cannot be ruled out. 

6.6 KEYWORDS 

Endogenous Variable The variables determined within the system 
of equations. 

Exogenous Variable The variables given from outside the model. 

Micro foundations 

permanent Income 

Rational Expectations 
i 

The procedure where macro-behaviour of a 
model is based on micro-behaviour. 

That part of the current income that is 
expected to remgn stable over the long run. 

The hypothesis that expectations of people 
on the whole is unbiased. 



Rational Expectations 6.7 SOME USEFUL BOOKS 

The classic reference for Section 6.2 is the original paper by Lucas: 

Robert E. Lucas, Jr. (1976) "Econometric Policy Evaluation: A Critique," in Karl 
Brunner and Allan H. Meltzer (eds) 771e Phillips Curve and Labor Murkets, Camegie- 
Rochester Conference Series on Public Policy, Vol. 1. Amsterdam: North-Holland. 
Reprinted in Robert E. Lucas, Jr. (1 98 1) Studies in Business Cjrle Theory, Oxford: 
Basil Blackwell, pp. 104-1 30. 

See also Thomas J. Sargent (1 980) "Rational Expectations and the Reconstruction of 
Macroeconomics," Federal Reserve Bank of Minneapolis Quarterly Review, 
4(Summer). Reprinted in Preston J. Miller (ed.) The Rational Expectations , 
Revolution : Readingsj-om the Front Line, Cambridge, Mass.: The MIT Press, 
pp.3 1-39. 

An important reference for Section 6.3 is: 

Robert E. Lucas, Jr. (1 980) "Methods and Problems in Business Cycle Theory," 
Journal of Monej: Credit and Banking, 12(4, part 2). Reprinted in Robert E. Lucas, 
Jr. (1 98 1) Studies in Business Cycle Theory. Oxford: Basil Blackwell, pp.27 1-296. 

See also the discussion of Lucas' paper by Edwin Burmeister and James Tobin in the 
same issue of Journal of Money, Credit and Banking and Sargent's paper cited 
above. 

A critical overview of the endeavour to introduce microfoundations is provided by: 

Kevin D. Hoover (2001) The Methodology of Empirical Macroeconomics, 
Cambridge: Cambridge University Press, Chapter 3. 

For Section 6.4, refer to: 

Milton Friedman (1948) "A Monetary and Fiscal Framework for Economic 
Stabilization," American Economic Review, 38, pp.24544. 

F. E. Kydland and E. C. Prescott (1977) "Rules Rather than Discretion: The 
Inconsistency of Optimal Plans," Journal ofPolitica1 Economy, 85(3), pp.473-92. 

David Romer (1 996) Advbnced Macroeconomics, Singapore: McGraw-Hill, 
t Chapter 9. 

6.8 ANSWERSIHINTS TO CHECKYOUR 
PROGRESS EXERCISES 

Check Your Progress 1 I 

1) We have presented the simple model of income determination in section 6.2. 
' 

Think of another example. 1 

2) ; Go through section 6.2, particularly pages 26 and 27. 

Checkyour Progress 2 

1) Go through section 6.4 and answer. 

2) See sub-section 6.3.1 and aqswer. 1 


