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THE DEVELOPMENT OF EXPECTATIONS GENERATING SCHEMES WHICH ARE ASYMPTOTICALLY 

RATIONAL 

1 INTRODUCTION 

The hypothesis that expectations are formed rationally has 

largely supplanted the hypothesis that expectations are formed adaptively 

(t.hough in some very simple cases the two hypotheses coincide) as the 

expectations generating scheme which forms part of the standard apparatus 

of macroeconomics and econometrics. However, although there has been a 

great deal of theoretical work developing the implications of incorporating 

the rational expectations hypothesis, the REH, into macroeconomic theory 

and a lesser, but still substantial, amount of work attempting to test the 

empirical implications of the REH there is a notable line of critical 

comment on the assumptions and implications of the REH. For example, 

tests of the REH on directly reported price expectations have led to 

widely differing conclusions - see, inter alia, Pesando (1975), Mullineaux 

(1978), and on related matters see also the debate generated by Figleswki 

and Wachtel (1981, 1983); for a critical analysis of the information 

assumptions underlying the REH see Friedman (1979), and for a rejection of 

the empirical implications of the REH on OK data see Pesaran (1982). 

The development of the REH does however suggest 

dissatisfaction with the adaptive expectations hypothesis, the AEa .  

some 

This 

may have arisen because of the inappropriate use of the AEH in situations 

which could be characterised by data which was not stationary. In such 

cases the simple form of the AEH which operated on the level of the 

variable would lead to a continual underprediction of that level. It was 

this kind of consideration which lead Flemming (1976) to suggest that if 

the level of the variable, on which an expectation was being formed, 

displayed a trend, then to avoid continual underprediction agents would 

use the AEa on the rate of change of the variable. In contrast to sorne 

forms of the REH this suggestion can be interpreted as implying sorne 

learning behaviour on the part of agents. In a relat.ed way the 
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examination by Davidson and Hendry (1981) of the relative merits of Hall's 

(1978) REH consumption function and the Hendry and von Ungern-sternberg 

(1981), hereafter HUS, consumption function and their finding in favour of 

the latter can be interpreted as evidence of learning behaviour on the 

part of agents, since the foundation of the BUS consumption function is in 

the error correction philosophy associated with Davidson et al (1978) and 

Phillips (1957). Indeed the latter article and the developments 

associated with it by Salmon (1982) provide a strong justification for the 

use of control rules with error feedback properties; and it is along these 

lines that this paper develops the concept of asymptotiC rationality, 

denoted ASR. 

An expectations generation scheme, denoted EGS. which is ASR 

avoids the continual under (or over) prediction associated with, for 

example, the simple � on a trended variable. The concept of ASR is 

however a conditional one in the sense that an EGS which is ASR for 

constant growth in a variable will not necessarily be ASR if that variable 

undergoes a sustained period of accelerating growth. Thus, 

an EGS will not, if it is to be ASR, be invariant 

characteristics under which it will operate. 

the deSign of 

to the data 

This paper is organised as follows. In the next section the 

concepts necessary to understand the definition of asymptotiC rationality 

are explained, and the constraints which are required for an EGS to be ASR 

of a given order are derived. It is shown that these constraints are 

linear, and hence should not provide undue difficulties for imposition and 

testing. In the third section we consider three important 

parameterisations (or models) which are developed as potential 

expectations generating schemes. The relationships between these models is 

also shown, which should serve to clarify the taxonomy of model 

specification in this area. In the fourth section we consider and apply 

the concepts and developments of the earlier sections on the Livingston 

price expectations data - see, for example, Carlson (1977); the results 

given here are likely to be of interest in their own right, but they also 

show the application of the ASR concept in a situation of some practical 

interest. The final section contains some concluding remarks. It should 

be noted that whilst the development which follows considers the 

construction of expectations generating schemes for prices, it will also 

be of relevance to other variables on which expectations are formed - for 

example, income, output, exchange rates and so on. 



2 ASYMPTOTIC RATIONALITY 

A central concept in understanding the def.inition and 

implications of asymptotic rationality is that of growth coefficients. 

Further detail on the derivation and proofs of. results given here is 1..0 be 

found in Patterson and Ryding (1982, 1984a) and Patterson (1984b), and 

illustrations of relevant applied analyses can be seen in Patterson and 

Ryding (1984b), Patterson (1984a) and Patterson (1985). 

Consider the general autoregressive distributed lag model, ADM ,  

relating expectations of the price level 1..0 actual prices 

(l-Y( L»� = .B( L )Pt 

X 
where P� js the expectation of Pt formed at t-l, Y(L)�E Y1L1 

1-=1 
J 

( 1) 

and .B( L )-=E .BjLj. (A stochastic disturbance t.erm would be added 1..0 (1) if 

j""l 

t.he circumstances warranted it.) The model of (1) is denoted ADM( K, J) 1..0 

indicate the order of the lag polynomials; and it implies a distributed 

lag response of P� 1..0 Pt with the lag generating function given by 

W(L)=.B(L)/(l-Y(L» . An alternative way of writing (1) which emphasises 

t.he dependence of P� on the level and rates of change of Pt is, 

CID 

p� :.. �(L)Pt where �(L)=E�i( l-L)i 

i=o 

(2 ) 

The �i have been termed growth coefficients because they swranar ise the 

impact of growth (or the level for �o) in the explanatory variable on the 

dependent variable. 

obtained from 

For the discret.e case the growth coefficient.s are 

i -1 
�i ... (-1) (il) 

( 3 ) 

and a table of the � i in terms of the coefficients of Y( L) and .B( L) is 

given in Patterson and Ryding (1982, page 10). 

The steady state for (1) and (2), is defined in the following 

way. Suppose Pt: follows a path described by a polynomial of degree n 
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in time, t; that is, 

(4) 

for example if n=l, and we assume that Pt is the log of the price level, 

then al is the constant rate of growth. If n is finite the number of 

terms in the summation of (2) is reduced since A
n+l

pt=O, and higher order 

differences are, by hypothesis, zero; (2) then gives the value of P� in a 

steady state of order n, ie 

n 

�, s
= D.

iA
i

pt 
i=o 

The difference between Pt 

(5 ) 

and P� in steady state defines the 

ateady state error, ie e�=Pt
-p� ' s 

. TWo other concepts will also be of 

interest; they are the integral error defined by 

regarding t=o as the starting date of the process 

and the steady state integral error defined by e��limit eIT as T�. 

we now define asymptotic rationality of order n, n)o, denoted 

ASR-n, in the context of an expectations generating scheme: 

the EGS defined by P�=P(L)Pt+Y(L)P� is ASR-n if (and only if) 

the steady state error is zero for Pt on a growth path of order n. 

Thus, if a particular EGS is able to track prices when the latter display 

a constant growth rate it would be denoted as ASR-l. Notice that if an 

EGS is ASR-n it is also ASR-( n-l); so if an EGS was designed to track 

hyperinflation, ie n=2, it would also track constant inflation. 

Asymptotic rationali ty of order 1 would seem to be an essential 

requirement of an EGS which is intended either as part of a macroeconomic 

model or as an explanation of directly observed price expectations data -

eg the Livingston series, see Carlson (1977), Figleswki and Wachtel 

( 1981). The use of an EGS which was ASR-2 might also be justified for 

some part of the post-war period, perhaps with a switch point from an 

ASR-l process - see Flemming (1976) for an exposition of related ideas. 
-4-



A necessary and sufficient condition for an EGS to be ASR-n is 

t..hat ).0=1, and ).i� for i=1. . .  n. If the steady state error is non-zero 

but finite it is given by -ann I ).n ' which will be the case for a process 

which is ASR-( n-l ) . For the steady state integral error to be zero, for 

growth of order n, the EGS must be ASR-( n+ 1); and if the £CS is ASR-n 

i..he steady state integral error is finite and given by - ann J ). n+ l' Thus, 

the growth coefficients allow a numerical evaluation of both the steady 

state error and the steady state integral error. The magni tude of the 

steady state integral error could be a useful measure to distjnquish 

between, or among, model specifications which are aliJte in their steady 

state error characteristics. 

TO illustrate some of these points consider Figure 1 which 

graphs the (log of the) following time pat.h for prices: a step change 

from one static level to another followed, in due course, by a change to a 

growth rate of 5' which is then increased to 15'. The tracking of this 

time path is shown for a model, denoted model 1, which is ASR�. Model 1 

tracks the step change but not the changes to posit.ive growth rates when 

it starts to incur a constant steady state error, which can be numerically 

evaluated, in this case, from -an).n: and since the models are in the logs 

of the variables the absolute divergences in the unlogged levels is 

increasing. Model 2, however, has been deSigned to be ASR-l, and hence 

will track the change from zero to non-zero growth rates wj thout incurring 

a steady state error. (TO antiCipate section 3, Model I is derived from 

the adaptive expectations hypothesis and Model 2 is a 'differences plus 

djsequilibrium' model). 

The definition of asyrnpt.otic rationality shows the conditional 

nature of t.he concept.. and leads to the question of what restrictions are 

required to ensure t.hat a particular EGS is ASR-n {or a choice of n. The 

first. requirement is ).0=1, so that Y( L-=l )..z,8( L-=l); then providing ).0-=1 
the restrictions implied by setting the higher order growth coefficients 

to zero are linear and can be conveniently expressed. For example the 

expreSSion for ).1 in terms of the coefficients of (1) reduces to 

).2 - [(tYttC2 + t,8jjC2)/(1-tYt)] 
-5-
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which is zero iff In general, if �o�l, and �i� 

for iL..I ... h then �h+l'-O if, and only if, 

where j� is 'lhe binomial coefficient for choosing h {rom j. 'nlese 

restrictions are easily expressed in 'lhe s'landard R/3-=r fOr1ll; for example 

for an EGS 1..0 be ASR-2 the restrictions are, 

r- � ( 1 l : J 11 1 1 1 1 1 1 1 ! 131 I i Il 2 3 J l 2 3 . . .  L j 
lo 1 3 �2 0 1 3 ···�2 PJ I 

Y1 

Y)( 

In the next section we consider some models which have been 

proposed, or are likely to be of interest, as expectations generating 

schemes. It will be shown that some of these models are convenient 

reparameterisations of an autoregressive distributed lag model which 

satisfies asymptotic rationality of a certain order. 

3 MODl:."L SPECIFICATION AND ASYMPTOTIC RATIONAL1 'l'Y 

3(i) Differences plus disequilibrium model - ODE 

Consider the specification given by 

r r 
e 

� I:9jflPL_j + E#i( Pt.-i-P{-i) 
j-=l i-=l 

(6) 

where Pt is 'lhe price level, and P� is 'lhe point. forecast. of P'l at 1..-1 

and lower case letters indicate logari'lhms. This consists of 'lwo se'ls 

of 'lenns: 'lhe lagged differences in 'lhe 'large'l variable, and t.he lagged 

disequilibrium 'lerms, P _pe This model will be referred 1..0 by 'lhe t-i 'l-i· 
mnemonic DDE(r)-l. A simple version of 'lhis model with r�l has become 

very popular in empirical work, part.icularly in 'lhe estimation of 

consumption functions, see Davidson e'l al (1978) and Hendry (1983). Part. 

of 'lhe usefulness of 'lhe arrangement of 'lerms in (6) is 'lha'l contrasted 1..0 
the ADM , of which it is a re-arrangement, t.he expLanatory variables are 
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likely t.o be re lat.ively less collinear; it. is also , by design, 

characterised by long run homogeneit.y, t.hat. is �o is identically equal to 

uni t.y in (6), so t.hat P� will be able t.o t.rack step changes in Pt.. It. 

is t.he case, however, t.hat. wi t.hout. further restrictions � 11<0, and hence 

the DDE( r)-l is ASR-o but not ASR-l. 

The further rest.riction which is necessary (and sufficient) to 

ensure t.hat �l-=O is easy t.o derive given t.he developments in section 

if � =1 0 then �l-=O requires EY 11�EPjj. Collecting like t.erms in 

t.his cond it. ion reduces to t.he simple linear constraint., E8j=1. One way 

imposing this constraint is to substitute out for 81 to give 

r 
e 6pt-6pt-l�E 8j(6Pt-j-6Pt-l) 

j:.2 

r 
(7) 

2 : 

(6 ) 

of 

This version of the DDE model wi 11 be referred to as DDE( r )-2, which wi 11 
be ASR-l and hence be able to track constant growth in the price level. 

Usi ng the results of section 2 the DDE model can qui te easily 

be constrained to achieve hi gher orders of asymptotic rationality. One 

case likely to be of interest relates to hyperinflations - or even fai rly 

sustained spurts in the inflation rate. To ensure that the DDF. model j s 

ASR-2, and hence able to track the price level in cases of hyperinflation, 

then given �o:..l and � 1:...0 it is necessary and sufficient to have �2:...o; in 

turn this requires from section 2, EYl1C2�-r..sjjC2' and it is not 

difficult to show that this is translated into E8jj:...o for the DDE model. 

Once again this is a linear constraint, which can either be imposed 

explicit.ly in est.imat.ion or by expressing 82, for example, in t.erms of 

other other coefficients. This result can be generalised in the following 

way·: for the DDE model to be ASR-n it is necessary and sufficient to have 

E8j�l and E8jjCh=O' for h-l . .. n-l; these constraints are linear and ensure 

t.hat. ).0=1 and �i=O for i-=1. .. n. The simplicit.y of t.hese const.raint.s and 

t.he int.erpret.ation of t.he coefficient.s of t.he DDE model suggest. t.hat. it. is 

an at.t.ract.ive candidat.e for empirical work. 

3(ii) The adaptive expectat.ions hypot.hesis - AEH 

(a) AEH on t.he price level 

The adaptive expectat.ions hypot.hesis was, prior t.o t.he rat.ional 

expectations hypot.hesis, probably t.he most widely used expectations 
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gene rat ion scheme . The AEH on the price level states t.hat expectations 

are revised in proportion t.o t.he most recently available forecast error. 

ie 

(8 ) 

The ADM form of (8) is P�=YPt-l+( l-Y )P�-l' which shows t.hat. t.he expected 

price level is a weighted average of t.he previous expectation and t.he 

actual price level. It is easy to verify in (8) t.hat �o=l but A l /-o. 

hence such a model is ASR-o but not ASR-l. A numerical assessment of the 

steady state error for constant growth in the price level is obtained by 

evaluating eS�annIAn' see section 2, for n�l. This gives a steady state 

error of -allY where al is the growth rate; for example, if Y=.5 and 
ss al.-.1 t.hen e �. 2, so that in steady state the rat.io of expected prices 

t.o actual prices is .818. Clearly t.his kind of result is unsatisfactory 

(even as y-n), and prompted Flemming (1976) t.o suggest t.hat if the price 
level has a t.rend agents would change to adaptive expect.ations on the 

inflation rat.e. 

(b) AEa on the rat.e of change of the price level 

The simplest version of t.his hypothesis is the extension of (8) 

t.o operat.e on t.he rates of change of the variables, ie 

6+�-6+�_1 � Pl(6Pt.-1-6+�-1) 

where 6+p�=P�-Pt.-l. 

(9) 

This extenSion of the basic AEH has been suggest.ed by Fleuming (1976) and 

est.imated on the Livingston price expectations data by Figlewski and 

Wachtel (1981). It can easily be verified from t.he analysis of section 2 

t.hat (9) is an AD(1,2) model with Ao=l !lJld �l-o, and it is therefore 
AR-I. 1�us, if the price level displays constant growth, (9) ensures that 

agents 'learn' on the appropriate difference of the price level. The 

degree of learning could be characterised by the integral error which 

summarises the error agents incur in 'catching' the trend in the price 

level. The steady state integral error for (9) is where 

�2:...-IIPl with limits �(�2(-1 for o(Pl (1; thus, the closer PI is to 
unit.y the smaller the t.otal error in picking up t.he t.rended price level. 

Using the definition of 6+� we can rewrite (9) in a revealing 
way as 

(10 ) 
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which can now be seen t.o be a particular example of t.he DDE( 1 )-2 model. 
Such a connection can be developed by considering 1.he generalisalion of 

( 9) t.o include further lags of the explanalory variable, ie 

s 
+ e 1: Pie APl-i-A Pl-i) (11) 

i-=l 

This model will be referred t.o by t.he mnemonic AEH( s )-2 1.0 indicate t.hat 

il is a second order adaptive expectalions hypot.hesis with s lags - for 

example (9) is AEH(1)-2. On similar lines t.he general AEH on the J�vel of 

the variable will be referred to as the first order AEH and denoted 

AEH(s)-l, in general. Now (11) can be re-arranged to become, 

s 
(12 ) 

and it is easily verified that., for this model, �o=l and �r-o. 

that (12) is a restri�te� form of the DDE( r )-2 model with 81:.1; 
progreSSion from (6), for s�r, to (12) forms a nested sequence. 

Nolice 

and a 

3(iii) Error correction mechanisms - ECMs 

'l'he error correction mechanism has become familiar through the 

work of Phi 1 lips (1954, 1957) and is developed by Salmon (1982) and 

Patterson (1984 b). The general form of an ECM of order r, denoted 

ECM-r, as an expectations generating scheme is, 

( 13) 

where A(L)=a(L)/(l+b(L» is a rational polynomial with a(L) and beL) 

polynomials in L of orders m and f-r, respectively. A fundamental 

characteristic of this model specification is that the growth coeffiCients, 

for ioal. .. r-l are identically zero; hence, such mode Is are 

aut.omat.ically ASR-(r-l). For more details on the derivation of these 

result.s see Salmon (1982) and Pat.terson (1984 b). 

To see how ECMs are related t.o some of the models outlined 

earlier consider t.he ECM wit.h r=2 and �(�2, ie 

(14 ) 
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NOW by design in (14) �O=l and �l�' hence (14) is ASR-l but. not. ASR-2. 
Following Pat.t.erson (1984 b) t.his can be re-arranged int.o t.he (rest.rict.ed) 

DOE form as 

( 15 ) 

Not.ice t.hat. (15) is ident.ical t.o t.he model given by AEH( 2 )-2, see (12) 
wit.h s=2. 

same model. 

Hence, in t.his case,t.he ECM and AEH formulat.ions lead t.o t.he 

The st.eady stat.e int.egral of t.his mode 1 (or const.ant. growt.h 

in t.he price level is obt.ained on not.ing t.hat. �2�l/(a�+a2)' or in t.erms 

of the AEH coefficients �2�-l/(Pl+P2). The necessary condition for 

stability of the difference equation implicit in (14) implies 

�<�2(-.5; thus, this model can achieve a 

smaller steady st.at.e int.egral error compared wit.h t.he AEH on t.he rat.e of 

change of t.he price level given by (9). 

we can generalise t.he ECM o( (14) t.o allow (or further lags on 

the target error, Pt-P�' to give 

k 

b
2p� t aiLi(pt-P�) 

i=l 
( 16) 

This will be denot.ed as ECM(k)-2 t.o indicat.e t.hat. it. is a second order ECM 

wit.h k lags on t.he urget. error; (16) can also be writt.en in (rest.rict.ed) 

DOE form as 

k 
e e e e 

bp( � bPt.-l+(al-l)(Pt.-l-P(-l) + (a2+l)(Pt.-2-Pt.-2) + t ai(Pt.-i-P(-i) (17) 
i=3 

It is also a simple step to show that if Jc--s then (17), and hence (l6), 
is equivalent to the AEH(S)-2 of (12) with Pl�l-l, P2�2+l and Pi�i for 

i> 2. 'l'he equivalence holds for k)2. For k=l( --s ), however, the models 

o( (16) and (12) are different even t.hough bot.h have ).1-'<> and hence are 

ASR-l; in particular they imply very different dynamJc responses as (16) 
will, in this case, be a 2nd order difference equaUon with complex roots 

whereas (l2) will be a first order djfference equaUon wjth a delayed 

geometric lag. This serves to emphasjs that whjlst an ECM-2 is sufficient 

to ensure the ASR-l property, it is not necessary. 

This section has int.roduced a number of models which are 

convenient. paramet.erisat.ions of aut.o-regressive dist.ribut.ed lag models wit.h 

const.raint.s on the growth coefficient.s t.o ensure asympt.ot.ic rat.ionalit.y of 
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'the required order, and some of 'these models were shown 'to be relat.ed or 
equivalent.. I't may 'therefore be helpful if we give a 'tabu lar 

represent.at.ion of 'the nest.ed st.ructure of models which are ASR-l. 

TABLE 1s 

r>l 

NESTED STRUCTURE OF EXPECTATIONS GENERATING SCHEMES WHICH ARE 
ASYMPTOTICALLY RATIONAL FOR CONSTANT GROWrH IN THE PRICE LEVEL 
(ASR-1) 

ADM(K,J) with K)r, J)r+l, Po�' �o�l, �l� 

(K+-'-2r-l >1 
DDE(r)-2xAD(r,r+l) wi'lh Po�' �o�l, �l� I 
I 

(r-l) I 

1 
F.CM( r )-2 � AF:H( r )-2 

(r-l i (r-1 l 
ECM(1)-2 � AEH(1)-2�DDE(1)-2 

Nb. Number by arrow indicates restrictions imposed in going to next level 

ADo!{K,J) is e J K e 
Pt � � P'Pt-" + Et.Yl LPt-t 

)=-0 ) ) -

DDE(r)-2 

AEH(r)-2 

ECM(r)-2 

The use of expectations generating schemes which are 

asymptotically rational has implications for macroeconomic and econometric 

modelling, since 'they will, in general, imply non-linear rest.rictions in 

'the equat.ions including variables on which expect.at.ions are formed. If 

'there is more 'than one equation which includes 'the same expectational 

variable 'there will also be cross equation const.raints. Consider a simple 

example: suppose 'that a behavioural equation specifies 

-11-



and the EGS is specified to be the AEH(1)-2 of (9) then, on substitution 

for p�, we obtain 

The final equation implies a non-linear constraint on the coefficients of 

Pt-I' Pt-2' and Yt-l as well as a constraint on the coefficients of 

ut_land Yt-l' If another equation also depended on P� then consistency 

would require thaL PI is the same in both equations. 

4 APPLICATION 

4(i) The Livingston data 

This section illustrates the application of the concepts and 

models of sections 2 and 3 to the Livingston expectations data on the 

consumer price index, the CPI. These data are by now widely known and a 

number of studies have used it to test hypotheses relating to the 

formation of expectations. Descriptions of the data and its collection 

are to be found, inter alia, in Pesando (1975), Mullineaux (1978), Brown 

and Maital (1981), with the best single reference being Carlson (1977). 

Briefly, the data is obtained as follows. Livingston publishes 

the responses to a semi-annual survey he conducts of a panel of 

economists. Amongst the questions asked the survey elicits forecasts of 

the CPI over different forecast horizons. For example in the first survey 

of a year the respondents are asked to forecast the level of the CPI for 

December; and as Carlson (1977) shows this is effectively an 8 month 

forecast as the latest available information at the time of making the 

forecast is the April index. It is this data which is used in the 

estimation results reported below, with the forecast horizon converted to 

six months on the fairly mild assumption, initially used by Mullineaux 

(1978), that respondents are forecasting a path corresponding to a 

constant rate of change of the price level. 
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4(ii) Empirical Result.s 

Some previous research on the Livingst.on price expect at. ions 

series has suggest.ed t.hat. a st.ruct.ural break in their accuracy occurred 

around 1959 - see Gibson (1972) and Turnovsky (1970), and not.e that. the 

sample period used by Pesando (1975) and Mullineaux (1978) c1id not. include 

observat.ions up to 1959, Ini tially, therefore in reporting the empirical 

results t.he sample period 1959-1 t.o 1982-2 is considered. Table 2 sets 

out the structure of the set of estimated results. The most general 

model est.imat.ed is the AnM( 6, 6) without any restrictions, and all of the 

ot.her models shown lead from (are nested in) this model. For each model 

t.he estimated (percentage) standard error is given; and the value of the F 

st.atistic to go from one model t.o the next in the direction indicated is 

given as F(a,b), where a is the number of restrictions and b is the 

degrees of freedom in the less restrict.ed model. In table 3 we give 

more detailed results of the estimation for those models suggest.ed by 
adopting a sequential approach to the choice of models from those given in 

t.able 2. 

It is clear from table 2 that whichever route is taken the 

hypot.hesis that t.he EGS is ASR-2 is rejected at reasonable significance 

levels. The hypothesis that. the EGS is ASR-1 is, however, 'certainly not 

rejected; for example we may take t.he route from the unrestricted ADM(6, 6) 

t.o the �posit.ion of �o=l and �l�' or to the imposition of �o=l and t.hen 

to �o:..l and �l;,.()' From this model we could then go along the nested 

sequence to DDE(5)-2, but not further to DDE(4)-2 unless a marginal 

significance level of less than 2% is used. ECM simplifications could be 

ent.ertained as far as ECM(4)-2; a marginal significance level of less than 

1. .1% would have to be used to go from the ECM( 4 )-2 to the ECM( 3 )-2. (For 

more on the prinCiples of ordering hypotheses into a nested sequence and 

subsequent t.est.ing see Anderson (1971) and Mizon and Hendry (1980). ) The 

est.iJna.ted st.andard errors of, for example, the ADM(6, 6) with �o=l and 

�o�l, or DDE(5)-2, are only of the order of .28% (ie close to one quarter 

of one per cent); the detailed estimates of 4 of the models are given in 

t.able 3. 

4(iii) A structural Break? 

Given t.he suggestions in previous research t.hat t.here was a 

structural break around 1959, a separat.e analysis was also conducted £O'r 

-13-
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o 

t.he period 1949-2 to 1958-2 and compared with the later period. These 

results corroborate the previous evi�ence of a structural breax though we 

are able to offer here a new interpre�ation of the �ata. The (analysis of 

covariance) Chow test for the unrestricted ADM( 6,6) gives a value of 5.1 

compared with t.he 5' critical value of 2.64. Estima�ing the ADM(6,6) for 

t.he earlier period we fin� that it will accept the res�riction t.o ensure 

ASR-o wit.h a value for the t.es� statistic of 1. 19 compared with t.he 5' 

critical value of 5. 59; but, notably, it woul� not accept the further 

const.raint to ensure ASR-1 with a test s�atistic of 39. 4 compared with t.he 

5' critical value of 5. 32. This is in marked contrast to the later 

period Which leads t.o the restriction being accepted quite comfortably. 

The variance ratio t.est., see Theil (1971) or Gol�fel� an� Quandt 

(1965), was applied prior to the Chow tests but �id not indicate rejection 

of the null hypothesis of equal error variances for the two periods - for 

details of this .ethodoloqy see, for example, Phillips and McCa.be (1983) 

and Pesaran, Smith and Yeo (1984). The evi�ence would seem, therefore, to 

point to an EGS Which was ASR-o for the period up to 1959, but with the 

experience of continual inflat.ion the EGS subsequently incorporated the 

restrictions necessary and sufficient to be ASR-l . 

5 CONCLUSIONS 

A model, such as the adaptive expectations hypothesis applied to 

the price level, Which is incompatible with some of the basic 

characteristics of the �ata it is intended to explain or be related to, 

should be dropped from use. Models should then be developed or designed 

:; Which will not lead to inconsistencies When confronted with the �ata - as 

Ul wind tunnel experiments on model aircraft would suggest in a different 
ell 

context. This study has developed a structure of models for expecta�ions 

generating schemes Which recognises the importance of data characteristics 

in a choice of model design. This s�ructure has demonstrated the 

connections amongst different models designed to have the same steady 

state characteristics; and, as the application to the Livingston price 

expectations data has illustrated, a subset of the models can provide a 

very good empirical explanation. 

An important further application of the concept of asymptotic 

rationality is in the estimation and testing of empirical lllacro-models to 

-14-



aee if t.he constraint8, outlined in sections 2 and 3 above, which ensure 

a.ympt..otic rationality of an appropriate order, are satisfied. This line 

of re8earch 18 analogous t.o �evelopnent8 of t.he rational expectations 

hypothesi8 sugge8ted by, {or example, Wa11i8 (1980) to which it could 

u8efully be compared in an empirical context. 
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