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1 Introduction

The decom position of ocutput m ovan ents nto a trend grow th com ponent and a cyclical
com ponent has been a central issue In m acroeconam ics. Considerable advances have
been m ade In m acroeconam ics at the theoretical Jevel as econom ists have attan pted to
dentify the determ nants of trend grow th, the causes of cyclical deviations around the
trend, and the extent to which the two should be considered independently of each other?
Sin ilarly, at the en pirical Jlevel, m easures of ‘trend', nom al' or potential' cutput, and of
‘underlying econom ic activity ', and of ‘output gaps' are regularly produced by acadan ics
and policy-m akers. These m easures are obtamned using a wide variety of econom etric
m ethods and are at the heart of decision m aking n m any d®erent contexts, ncludng the
tim Ing and conduct of m acroeconom ic policy.

In this paper, we provide three altemative m easures of trend output n the m anufac-
turng sectors of six European countries over the period between the Jate 1960's and the
Jate 1990 's; the countries are Belgium , France, G e any, Ttaly, the N etherlands, and the
United K lngdom . The m ethods em ployed to obtain the m easures m ake use of forecast—
based decom positions of output nto perm anent and transitory com ponents. T he novelty
of the m easures presented In this paper is that they m ake use of actual output data and
direct m easures of expectaed output levels as provided n Bushess Surveys. In each coun-
try, the two serdes constitute separate sources of nform ation on current and future output
Jevels. The actualand expectad output series can bem odelled In the context ofa m ultisec-
toralVector A utoregressive (VAR ) subject to lnnovationswhich reCect the arrivalofnew s
about current and (expected) future output Jevels. Various forecast-bassed decom positions
can be obtamned usihg the VAR m odels estim ated for each country. These provide alter-
native m easures of trend output based on forecasts of ocutput Jevels at d®erent forecast
horizons and m aking use of the new s In d®erent ways.

The analysis relies on the availability of quantitative m easures of expected output lev-
els. These are derived from the qualitative inform ation on output expectations provided

by Bushess Surveys conducted in the six countries and published by the D rectorate G en—

1 See the discussions i Stock and W atson (1989), P bosser (1989) and M cCallum (1989), am ong others.
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eral for Econaom ic and F nancial A®airs of the C omm ission of the European C am m unities?
The derivation of the expectad output series is basad on the procedure described In Lee
(1994) m which m easuram ent errors are taken nto account ushg survey regoonses on fii-
ture expectations and on outcom eswhich have been realised n the past. H aving cbtained
direct observations on expected output, it is possible to nvestigate an pirically the nature
of expectations form ation, ncluding its rationality. Tt is also possible to consider the role
plyed by expectations I the dynam ic evolution of cutput w ithout recourse to any (os-
sibly ad hoc) assum ptions on the underlying behaviouralm odel of cutput determ mation
and w ithout use of a (possibly contentious) structural econom etric m odel.

T he use of forecast-basad decom positions to identify the trend and cyclical com ponents
of output is artbitrary? However, when Survey data are used, forecasts of output levels at
som e future tin e horizon are not only based on them ost up-to-date mform ation availble
on the output levels. They alo take mto account agents' know Jedge on those parts of
recent outputm ovan entswhich are unsustainable orwhich are known to refect transitory
adjustm ents to eguilibbrium . The forecastbased m easures of trend output considerad mn
this paperm ake use of this know ledge, as reCected In Survey responses, 1 di®erent ways.

Thepln of the ram ander of the paper is as follow s. In Section 2, we present them od-
ellng fram ework and de ne the altemative m easures of trend output which we believe to
be of nterest. Th Section 3, we provide an overview of the data for the six countries, con-
centrating on the derivation of quantitative series on expected outputs and a description
of their properties, ncluding tests for rationality n expectation form ation. T Section 4,
we present the estin ated VAR m odels of actual and expectad outputs In the six countries

and disauss the trend output series obtained * Section 5 conclides.

°D etails are provided i the D ata A ppendix.
3 A Temative econom etric m ethods em ployed to separate output nto trend and cyclks are discussed in

Harvey (1985),W atson (1986), Evans (1989), Stock and W atson (1989), Evans and R eichlin (1994), and
Kutmer (1994), for exam ple.

“The derived series are availablk at http i/ /www Jeac uk/econam ics/kcl2/ .



2 M easuring trend outputusing a VAR m odelofexpected and actualoutputs

21 Them odelling fram ew ork

For each country, we shallm odel the process sin ultaneously determ nming (the Jogarithm
of) actualoutput, denoted v at tin e t, and (the Jogarithm of) m easured expected output,
where (the logarithm of) the expectation of output at tin e t, form ed by agents on the
basis of nform ation avaikble to then at tine t 1, is denoted y;. W e assum e that
actual output Is ~ rst-d®erence stationary, and that expectational errors are stationary;
the ™ 1=t of these assum ptions is supported by considerable an pirical evidence, and the
ltter assum ption is consistent w ith a w ide vardety of hypotheses on the expectations
form ation process, ncluding the R ational Expectations hypothesis REH ) 2 Under these
assum ptions, actual and expected output grow th have the follow hg fundam ental W old

representation :
2 3 2 3 2 3

4Ytth;15:4®15+A(L)4 t5 01

Yee1i e ®, >

Here, ®; ism ean output grow th, ®, ism ean expected output growth, A L )= F ; VA5 M),
where the fA ;g are 2 £ 2 m atrices of param eters, assum ed to be absolutely summ able,
and L is the lag-operator. Alp, ". and » are mean zero, stationary mnovations, w ith
non-shgular covariancem atrix ¢ = (Aj), j;k = 1;2. Both actualoutput growth at tine
tand the grow th In output expected to occur n tin e t+ 1, based on mformm ation attin e t,
are determ ned at tim e t; the actual and expectaed m ean grow th rate are provided by the
determ fnistic component ® = ®;;®,)°, where ®; = ®, if there isno bias h expectations,
and the random Ihnovations at tin e t are represented by the vector v = ("¢ ;)%

N ote that the ervor term ", Isnaturally interpreted as \new s on ocutput grow th In tin e
tbecom ng availbble at tin e t", while» is \new s on output grow th expected h tine t+ 1
becom Ing avaibbl at tine t". Both types of news are Inportant n the sin ultaneous
determ nation of actual and expected ocutput grow th; hterdependencies I thelr jomt de-

term nation are accomm odated directly m (2 1) through thelag™ IterA (L) and hdirectly

SExpected growth In output at tine t+ 1, Y1 i Yi, s aleo stationary, therefore, since it can be

decom posed Into actualoutput growth (Ve 1 | vi) and expectational error (g, 1 i Yir1):
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through the covariance m atrix 2 . The m odel therefore mcorporates the direct e®ects of
new s on actual and expected output grow th, and the in°uences of feadbacks which exist
I the determ mation of expected future output grow th and actual cutput grow th.

The generalmodel In (2.1) can be expressed In a variety of df®erent ways. For ex-—
ample, assum e that A ' 1 (L) can be approxin ated by the lag polynom alA ' 1 (L) = B, +
B,L + =+ B, ;LP' !, where By= I, without loss of generality. Tn this case, 2.1) can be

rew ritten to obtaln the AR representation

2 3 2 3 2 3 2 3
4YtIYt115:Ail(1)®iBl4 YtIIIYtIZSI :::inil4 Yt;p+1iyup 5+4 t5
Yee1i Yi Ye i Y Yeipra i Yeiprl >(>§2)
and hence
2 3 2 3 2 3 2 3 2 3
g ¥ 5:a+©14Ytil5+©24Yt125+:::+©p4 Tie 54 £5,
Yo Yo Vi, Yo o+ ’
tr 1 t t; 1 t; p+ 1 t 23)
wherea=M ["A 11 (1)®;05= M '™ j,j= 1;:uu5p; and
2 3 2 3 2 3 2 3
1 0 10 10 1 0
M= 4 5;M =By .4 5;andM ;=B .4 5; B4 5;
i1l 1 00 00 i1 1
forj= 1;:up; 1. Theemortermsu, = ("y; ")’ are d€ ned by
2 3 2 3 2 3
4 "5-pmi'4 "5=4 ° 5,
"t > et >
and the covariance m atrix of the u, is denoted - = @y); J;k = 1;2; where %y, = Ay ;

%y, = A+ Ay and 3y, = Aqq + 28, + A,y :Note that ", has the mterpretation of \news
on output level n tin e t becom ng avaibble at tin e t", which is equivalent to news on
output grow th given that v;; ; is known. On the other hand, '; is Interpreted as \news
on the Jevel of output expected In tin e t+ 1 becom Ing availbble at tin e t" which causes
expectations of output In tine t+ 1 to be revised. This type of new s encom passes the
new s on output Jevels at tim e t and the new s on grow th expected to be experienced over
the com ing period ("+ = "+ ».). In this sense, the new s conveyed by "¢ dom hates that

conveyed by ":.



M anipulation of (2 3) alwo provides the VECM representation

2 3 2 3 2 3 2 3
. Xil L n
¢y§+1 ytx'j j=1 ¢y§;j+1 ,t
where ¢ = (1 L) is the d®erence operator, ©1 = L+ | + {1;0; = jii j51;1=
2;3;:mpi 1,and ©p = § ip;1- Given the form of the ©; described In (23), it is easily
shown that | takes the form
2 3 2 3 .
ik Kk i ki h 1
=4 5 = 4 5 11
ik k i ko

wherek; and k, are scalars dependent on the elan entsoftheB 4, j= 0;1;:;pi 1. Hence,
themodelat 21) can bewritten h a VECM form where | = ® "and ®%= [ ky;i ky ]
contains the param eters determ Ining the spead of adjustm ent to equilbrium and ~° =
[L;; 1] is the comtegrating vector. The form of the cointegrating vector captures the fact
that actual and expectad output cannot diverge lnde nitely and is lncorporated through
the inclusion of the error correction term ~ ° b 1;yt’_f]O = Vi;1 i Yi. This property holds
because expectational errors are taken to be stationary i thism odel, so that actual and
expectad output levels are contegrated by assum ption.

A "nalaltemative for describing them odelistheM A representation obtamhed through

recursive substitution of 2 3):
2 3 2 3

¢ n
4 " s _pic@)d t5; @5)

¢y§+1 ,t

whereb = C (1)a, C L)= F ;OC]-(L),CO = 5L;C;=0;f hand C; = g S 0C 1505,
i> 1,C;= 0,i< 0:Asiswellknown, follow hg Engle and G ranger (1987), the presence of
a contegrating relationship between they; and y; in poses restrictions on the param eters
ofC (L);nam ely,” C (1)= 0:Further, given that™ °= [1;; 1], thisensures thatC (1) takes

the form
ca=4 5 26)

for scalars k; and kg .



A Tthough the error term s ". and ‘. have a natural mterpretation I term s of news
becom Ing available at tin e t, the M A representation given 1 (2.5) isnot unigue. G ven
the dom lance of the new s hoorporated I '¢; wem Ight be interested n dentifying the
entire e®ect of this shodk, taking mto account the nterdependencies which are known to
exist between the two types of news arriving at tin e t. Ifwe assum e that ". and ', are
Joint nom ally distributed, w ith covariancem atrix - = (45 );j;k = 1;2; thenwecan write
"o= %+ A where= 2L and A, is orthogonalto '.:An altemative M A representation

%22

which is of nterest is then given by
2 3

2 32 3
L N
4 Vs _ ooyt Psates
¢y§+1 O :I_ ,t
2 3
= b+@m)d 5 27)
,t
2 3
1 % . . N 0.
where @ (L) = C L)P and P = 4 5 and the covariance matrix of e, = R; .] is
01

diagonal.

Themodelat 1), and the equivalent form s 22), 23), 24), 25) and 2.7), s
quite general and has no In plications for the expectations form ation process. H owever,
the assum ption that expectations are form ed rationally can be accomm odated In the
m odel through the in position of restrictions. If expectations are form ed rationally, the
expression for y; given In (the second row of) the lagged version of (23) is equal to
the m atheam atical expectation of the expression for yi given In (the ™ rst row of) (23).

Equating coet cients on the corresponding term s provides the REH restrictions:

3 4 3 4

“rstrow of©, = 0 1 ; "rstrow of©5= 0 0 , J= 2;u50;
2.8)
or, equivalently, in posing these restrictions in 2 3) °
Ye = YE"‘ et 229)
5 ,
6EquLJ'&/agen'dy, In the error correction form of 2 4), the rstrow of | = i1 1 ,sothatk =1,
and i 5 = 0 0 ,J= 1;:pi 1:A similar approach to the rationality in expectations is explored n

Engsted (1991).



Hence, the deviation of actual output at tin e t from  the level expected 1 the previous
period is equal to the news on the output level becom g available at that tine. This

new s is, by de nition, orthogonal to nform ation avaibblk attinet; 1.

22 M easuring trend output

Having discussed the various altermative form s of the m odel of actual and expected out-
puts that are avaibble, three altermative m easures of trend output llow relatively natu-
rally. The st is based around (a m ultivariate version of) the decom position procedure
ntroduced by Beveridge and Nelson (1981), hereafter denoted BN . This decom position
is applicable to m odels of (vectors of) variables which nead to be d®erenced 1 order to
achieve stationarity and presents the variable(s) as the sum ofa stochastic trend, captured
by a random walk with drift, and a stationary com ponent. There is considerable evidence
to support the view that output is d®erence stationary so that this decom position is
applicable here. The trend here is the expectation of the 1 itihg value of the forecast
of v+ conditional on tin e t mform ation, or the \long forecast"; ie. Iimg 1 E ke s J Icl;
where I, = £"; "¢; " 17 't 17 129 Is the Inform ation set at tin e t. The trend considers the
a®ect of a (systan -w de) shock to the two variables In the m odel at the In nite horizon;
e®ectively, it abstracts from the cyclical e®ects of the shocks by concentrating on the
n nite horizon only. De nngC;= Coj C (1) andC5= C3+ C5. ;,J> 0;wecan write
cay=" 1 oCsLi=C @)+ (i L)C*L). Them odelgiven ;n (25) can then bew ritten
2 3

4 Ye 5_1
y§+1

et i (2.10)

where ! | and ¢ . are, repectively, the stochastic trend and cyclical com ponents obtained
through the BN decom position, de ned by

X
o=ty b+ CMue and ¢ = Ciug it
=0



Em pIrically, having obtained estin ates of the param eters of C (L) and m easures of the uy;

the Jong run trend i output' is de ned by

h 1
e = 01 .
02 3 1
h i Y ®
= o 1 @4 5 Clug & 211)

y§+ 1 i=0

In (211), we have chosen to look at the long forecast of vy, ;, as opposed to that of
vi. However, given the comtegrating relation that exists between the variables, there is
a shgle, conm on stochastic trend which evolves over tin e depending on the value of

C (Mu,; ie. from (2.6),
2 32 3 2 3
C(l)ut:4k3 k454 t5:4k3t+k4t5:
ks kg "t ks"e+ ko e
Hence, it is clear that the long forecast of vy, ; and y: are equivalent In this case.
The m eang of the long forecast' is quite sraghtforward, and its advantages as a
m easure of the trend output level arise from theway I which it abstracts from cyclical
m ovan ents by focusihg on the Jong run only. R ecognising the advantages ofusing forecasts

of future output levels n de ning trend output, and given that, under the REH , we have
Yt+1:ytx;1+1+ "er 1 and EB/t+1th]=Y§+1;

0 that an obvious altemative m easure is provided by
Vi = Yoi: (212)

Thism easure considers the forecast of cutput one period ahead basad on inform ation at
tm e t; the \short forecast". The m easure has the advantage over the long forecast that
it iIsm ore directly focused on underlying econom ic activity at the current tin e. Perhaps
m ore In portantly, however, them odelat (2.3) show s that thism easure dependson “. but
not (directly) on "c: W e have already noted that the new s content of '+ dom inates that
of ". In the sense that the form er contains mform ation on output levels at tine t+ 1;
and therefore subsum es mform ation on output at tin e t. In expressing thelr opnion on

output levels n t+ 1, respondents are explicitly takng nto accountm ovan ents n " and,
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I particular, any know Jedge that they have on the unsustainable' com ponentof "¢ (which
nCuences thelr view on output growth In t+ 1). The trend series 7 an ooths out the
a®ects of shocks to the actual and expected output series to the extent that som e part of
current outputm ovan ents are considered unsustamnable.

A third, ntem ediatem easure of trend output attam pts to noorporate the advantages
ofthem easuresbasad on the short and Iong orecasts. Thism easure Hcuseson the n nite
horizon e®ect of shocks, but it attem pts to abstract from the eé®ects of shockswhich survey

respondents consider to be unsustaiable. To m otivate the m easure, we note ~ rst from

(2.7) that
2 32 32 3 2 3
Cle=€mm=t @ Msat Paafeg g lhr burio)
ks ky 0 1 g kAo + (kg + ¥kg)

o that the long run trend I output underlyng vy I (2.11) can be expressed equivalently
in tem s of the elan ents of u, or @.. The Inovations A, have been constructed to be
orthogonal to the ¢ and are associated w ith the unsustainable part ofnew s on yr which
respondents discount In form ng their expectationson output levelsn tin ets+ 1. O foourse,
contan poraneous m ovan ents In output are not entrely unsustamnable, and that part of
new son y: which is associated w ith a sustained e®ect (and correlated w ith ¢ therefore) is
acknow ledged to have an e®ect on y: and vy, ; through the %’ tem . The com plete e®ect
of the innovations “. on the long run forecast of actual and expected ocutput levels are
captured In the com posite term (ks + ¥K3) "+: The proposad third m easure allow s for the
feedbacks between actual and expectad outputs over the (In nite) forecast horizon, but
allbcates the dynam ic e®ects of the unsustanable novations A, to the cyclical com ponent.

Hence, we have
¢F = ¢T | kA (213)

Thism easure corresponds to the unigue decom position ofyy, ; into orthogonalperm anent
and transitory com ponents discussed I Quah (1992), where ‘orthogonality' here m eans

that ¢ !, is uncorrelated with ¢. at all kads and lags.. Such a decomposition was

7C Jearly, neither ¢ Vi, 1 NOY ¢ vi are G ranger causally prior to the other; under REH , for exam ple, it
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anployed 1 Blanchard and Quah (1989) and has been w idely used since that paper?
T he orthogonality restrictions used In these decom positions are typically m otvated by a
behavioural econom ic m odel. However, whilke these behavioural m odels are usually not
uncontentious, the discussion above indicates that the orthogonality restriction used i
this paper has a relatively ~ 1 basis; here the transitory com ponent is associted w ith
that part of new s on v; arriving at tin e t which is revealed to be discounted by survey
respondents as having an unsustahable e®ect on output.

D iscussion I the literature of the choice between altemative decom positions has fo-
cused on the size of the trend and cycle. For exam ple, Quah (1992) noted that there are
an In nite num ber of decom positions avaibbl and that, T general, a decom position can
be chosen such that the trend is arbitrarily am ooth (ie. the variance of incram ents In the
perm anent com ponent can be In nitely close to zero). If attention is restricted to M A
representations, how ever, then there isam ninum bound for this variance and thism n-
mum f&lls towards zero as the order of the M A process ncreases. In this sense, the BN
decom position Wwhich de nes the perm anent com ponent as a random wal) w illm axim ise
the variance of the perm anent com ponent. Evans and Reichlin (1994) establish that a
m ultivariate version of the BN decom position generates a an oother perm anent com po-
nent com pared to the perm anent com ponent cbtahed applying the BN decom position to
a univariatem odel’ This resultm atches that ofQuah (1992) since the extra inform ation
provided by the multivariate VAR e®ectively provides for a m ore com plicated dynam ic
goecl cation and this is equivalent to extending the order of the M A representation h
a unvariate m odel. Here, In this paper, com parison of the decom positions based on the

multvariate m odel show s that growth 1 ¥ must have lower variance than grow th in y;

is apparent from (2 8) that ¢ vy} helps In the forecast of ¢ yi, and it is unlikely that lagged valies of ¢ yi
provide no explanatory power in forecasting ¢ vy, ; beyond that provided by lagsof ¢ v, ; itself. Theorem
41 ofQuah (1992) establishes that In these circum stances, there exists an orthogonal decom position of

either of the ntegrated serdes and that this decom position is unigue.
8R ecent exam ples of studies applyng the B lanchard and Q uah decam postion nclude Enders and Lee

(1997) and K eating and Nye (1998, 1999).
T what ollows, we shall denote the perm anent com ponent of output obtained by applyig the BN

decom position to a univariate m odel of actual output grow th serdes by ¥, and that obtained by applying

the BN decan position to a univariate m odel of our expected output grow th series by vy -

(10]



as the form er abstracts from the e®ects of (orthogonal) A.: Under the REH , actual out-
put grow th is decom posad Into an anticpated elan ent and an (orthogonal) unanticipated
elem ent, w0 thatvar(¢c yi)> var(¢ yi ) . However, we cannot rank according to size the vari-
ance of grow th In the corresponding trend m easures, y, and y; (ie. those obtained from
univariate m odels of the two variables considered ndividually). Hence, we know that

fvar(¢ v,) and var(¢ yi)g > var(¢ yr) > var(¢ vy )

but we cannot enter var(¢ ¥7 ) In the rank ordering.

W hile the relative gn oothness of a trend output series is clearly of nterest, the choice
of the m easure of trend output should depend on the use to which it will be put and
the m easure should be Judged according to its relevance to its purpose rather than on is
size or statistical properties. The use of a trend output m easure is som etin es m otivated
by the desire to abstract from the noisy, uninform ative part of ocutput m oven ents and
som etin es from  the com plex adjustm ent dynam ics generated as decision-m akers contnue
to react to Mnovations over an extended period (so that thelr eé®ects accum ulate or iterate
over tin e) . Frequently, it is not possble to disthguish between the pure noise' elam ent
and the adjustm ent dynam ics' although here, In this paper, we do have som e nform ation
ifwe Interpret the A, as the pure noise elan ent. The d®erent forecastbased m easures of
trends discussed above can be view ed as placing di®erent em phases on these two desirable
features. H ence, the trend m easure v, , cbtained using contem poranecus survey data only,
plces an phasis on elin hating the pure hoise' elam ent of cutput grow th and m akes no
accom m odation for adjustm ent dynam ics. Them easurey; provides a long forecast, based
on the BN of a univariate representation of the survey data, which abstracts from pure
noise (by ushg only the survey data) butwhich also attan pts to abstract from the cyclical
adjustm ent by focusing on the ™ nite horizon e®ects of mnovations. Them easurey, has
sim ilar advantages but, benng basad on a bivariate m odel of actual and expectad outputs,
it is able to capture som e part of the adjustm ent delays directly by accom m odating the
e®ects of news of a (sustainable) shock both at tine t ham ek, %) and at time t+ 1 (@
further “.). Themeasure yy focuses entirely on abstracting from the adjustm ent cycles,

m aking use of the nmform ation on the unsustamnable elem ent of cutput hnovations only to

(11]



the extent that this can help to cbtain a m ore com plicated dynam ic m odel speci cation
for output growth. A1l of the trend output m easures bassd on the BN decom position
provide a m easure of trend output with the nterpretation of a \nom al" output level to
which the econom y w il converge in the absence ofany further hnovations. The associated
cyclical elan ent represents the output grow th In excess of nom al rates cbserved as the

econam y retums to nomm al.

3 Analysing qualitative survey data In six European countries

n this section, we ™ rst discuss the generalm ethod by which directly cbserved m easures
of expectations of variables are obtamed from survey data. Then, in Section 3 2, we apply
them ethods to Survey data for our six European countries and describe the properties of

the expectations series that are derived.

3.1 Deriving series on output expectations from Surveys

Them easuran ent of expectations based on surveys is com plicated by the fact that surveys
typically provide only qualitative data on expected events which have to be converted to
a quantitative series. For exam ple, n the Surveys that we em ploy here, inform ation is
provided on the proportion of reppondents in the Survey who report that they expect the
volum e of thefr output to \rise", \stay the sam e", or \f2all" overa given futureperiod. The
Survey also provides the equivalent inform ation on what regpondents report actually hap-
pened to output volum es over a given period m the past. Various conversion procedures
have been proposed In the literature for converting the qualitative data to quantitatie
series,? but allprocedures su®er from theproblem that series derived from the qualitative
data provide in perfect m easures of the true series, and that the form of the conversion
ernror contained I the derived serdes is unknown.
Lee (1994) describes a procedure to cbtaln a quantitative expectations series from

the Survey responses which takes into acoount the presence of conversion error by using

the forw ard-looking regponses and the backw ard-lookng responses obtamned I the Survey

0Pesaran (1987) and M cA ker and Sm ith (1995) provide discussions of various altemative conversion

procedures and their relative m erdits.
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n a particular way. Briefy, the procedure focuses  rst on the backward-lookng survey
responses and derves a m easure of realised' output grow th over the previous period by
applying any one of the available conversion procedures to the qualitative data. C onver-
sion error ism easured by the gap between this derived realised' ocutput grow th m easure
and the output growth which was actually observed. Any system atic pattems in the
conversion error are denti ed through a regression m odel in which the conversion error
at tin e t is regressed on a vector of speci ed variables dated at tine t; 1 and before,
denoted hy, ;. Next, the conversion procedure that was applied to the backw ard-looking
survey resoonses is applied to the forward-looking survey responses to produce a quanti-
tative series on expected output; this is denoted yi and d®ers from the true expectations
series, y; , if conversion error is present. The procedure of Lee (1994) assum es that the
conversion error contained In the m easure yi is of the sam e form as that contained in
the backw ard-lookng series and, on this assum ption, the derived expectations series can
be purged' of conversion error ushng the regression results. The discrepancy between
this purged m easure of expected grow th and cbserved grow th can be hterpreted as pure
‘expectational' error and the expectation form ation process can be exam ned directly by

analysing these expectational errorst

32 Expected output series for six European countries

The an pIrical work of the paper nvestigates the survey regpoonses given by sam ples of
" 1m s I the m anufacturing sectors of six European countries. The countries are Belgium |,
France, G em any, Italy, the Netherlands and the UK and these were sclected on the
basis of data avaibbility. The survey questions In every country refer to the respondent
"1 'sown past and future, seasonally-adjusted output levels,? although the tin e horizon
gecl &d In the survey questions d®er across countries. Hence, for Belgium , G em any,
Ttaly and the Netherlands, the backward-looking part of the question refers to output

N For exam ple, rationality requires these expectational errors to be orthogonal to known hform ation .
12Forexam ple, orthe UK , the regponses relate to the question \Excluding ssasonalvariation, what has

been the trend over the past four m onths, and what are the expected trends over the next fourm onths,
w ith regard to the volum e of output ?".
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trends over the pastm onth, while the question considers the Jast threem onths for France
and the last four m onths for the UK . For all countries excegot UK, the forward-lookng
question refers to the next three m onths; for the UK, the speci ed tin e horizon is the
next four m onths. A1l the surveys are conducted m onthly, but the em pirical work is
conducted using quarterly data to m atch the tin e horizon over which survey respondents
are typically asked to form their expectations!® The sam pk period m ainly runs from the
Bate 1960 's to the Jate 1990''s, although these also d®er across countries: data for B elgium |,
G em any, and Taly are available over 1968g1-1998gl; France covers 1969g1-1998gl; the
N etherlbnds covers 1972g1-1998gl ; and the UK data period is 1975g3-1998g2.

The m ethod chosen for converting the qualitative survey regoonses into quantitative
series Is the w dely-used Probability M ethod'; the application of this m ethod to the
backward-looking and forward-looking survey responses provided the realised' output
grow th serdes and the (unpurged) expected output grow th serdes, y2 | v, 1 ; respectively 4
W here the backward-looking survey responses relate to a one m onth period, a m onthly
realised serieswasderived, using all of them onthly surveys, and m onthly conversion errors
were obtamned by com paring the realised series w ith actual m onthly data. A quarterly
conversion error series was then obtahed by averagihg the m onthly error over successive
threem onth Itervals. Thevectorof peci ed variables (dated at quarterly ntervals), hy; 1,
which is assum ed to be known to agents at tin e t, and which is used In the regression
explanng the backw ard-looking conversion error, ncludes: a lagged dependent variable;

up to four Jags ofm anufacturing output grow th ; two lags of the Interest rate; and two lags

BHence, or the brward-boking expectations series, the analysis considers only the survey reponses

published in January, A pril, July and O ctober of each year.
14T he Probability M ethod is described i detail n Pesaran (1987), or exam ple. The m ethod requires

an assum ption to be made on the form of the underlying subjctive probability distribution of ~mm s'
future output change and the construction of a scaling param eter. In this work, the distridbution is
assum ed to be nom al and the scaling param eter is given by the ratio of the sum of the absolute changes
n actual output to the sum of the absolute values of the unscaled expected output serdes derdved from

the survey data. This form for the scaling param eter is appropriate because grow th rates are obsarved
which are positive, negative and close to zero (@lthough the subsequent analysis is una®ected by the use

of altemative scaling param eters) .
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of the exchange rate of each respective country’® A speci cation search was undertaken
to obtain a wellgpeci ed m odel of the conversion error or each country,'® and these
were then used to construct expected output grow th serdes, v; i vt 1 which are purged of
conversion error under the assum ptions, and an ploying them ethod, described 1n Section
31 above.

Table 1 presents sum m ary statistics of the properties of the actual and expectad cutput
grow th series derived from the Survey data and F gures la-1fshow plots of these series for
each country. The rst two colm ns of Table 1 present Augm ented D ckey-Fuller ADF)
statistics calculated to Investigate the order of ntegration of the actual output data !’
The unit root hypothesis cannot be rejected when applied to the (log) output data (i),
but is com prehensively rejected when applied to the ocutput growth data (¢ vi). These
results con m that M anufacturing Sector output can be considered an I(1l) process, as
assum ed In the analysis of Section 2. The third colum n provides the m ean (quarterly)
grow th rates of M anufacturing Sector output I the six countries during their regpective
sam ple periods and show s the w ide vardety of rates experienced across the countries over
the last two decades.

There follow s two sets of statistics n Table 1 relating to the (unpurged) derived ex-
pectations series, vi | i 1, and the purged serdes, yf | v, 1. I these, we nd  rst
that contem poraneous correlations betwesn actual output grow th and the unpurged ex-
pected output grow th series are positive i all countries, but sm all in m ost cases, averaging
02437. In com parison, contan poraneous correlations betw een the actualand the purged'
expectad output grow th serdes are positive and Jarger for each of the countries, averaging
0.4136. Second, the reported ADF statistics indicate that a hypothesised unit root In the
expectational errors can be rejected for both expectation series I all of the countries.

G ven that the actual output grow th series have been shown to be I(0), this result In plies

15T he hterest rate used is the discount rate, and the exchange rate is the average exchange rate of the

country currency to the US D ollar over the quarter.
18H ence, we ensured that the badkward-loking' regression m odel exhibited no serial correlation, par-

sin ony, stability In the param eters, and satis ed optin al inform ation criterdia.
17T he orders of augm entation were selected on the basis of the A katke and Schw arz-B ayesian inform ation

criteria. No m ore than two lags were required for any of the countries.
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that the actual and expected ocutput series are both I(1) and contegrated with conte-
grathg vector (1 ; 1). Third, the skewness statistic provides no evidence of asym m etries
n the regponsveness of expectation form ation to ncreases and decreases M output
either of the expectation series for any country. Fourth, the 'SC ' statistics show that
there is evidence of ( rst-order) autocorrelation present n the unexpectad output grow th
series based on y¢ In the UK , but there isno such evidence in the purged' expectational
errors In any country. Fnally, the H ' statistics show that the expectational errors are
strongly related to actual output grow th In both series, with large errors m ade at tin es
when output grow th, In absolute term s, is relatively Jarge. This reects a ‘conservatian '
I expectation form ation whereoy the expectad output grow th series are Jess volatile, and
have a Jower variance, than the actual output grow th series (as predicted by REH ). This
feature of the data is alwo clear I F gures la-fwhih illustrate the substantial variability
n the countries' actual output grow th series and the considerably less volatile purged
expectad output grow th series®

Fnally n Tabl 1, statistics d1-d3 arepresented to test the orthogonality of the various
types of error to nform ation which is known to agents in the industry when expectations
are form ed, hy, 1 : Th each case, the statistics are to be com pared w ith the A% distrbution
with six degrees of freedom ° The statistics denoted d1' test the orthogonality of the
expectational errors based on v and e®ectively test the rationality of expectation form a-
tion under the assum ption that expectational conversion errors are orthogonal to known
nform ation. This hypothesis is strongly rejected in all six EU econom des. The statistic
d2 ' provides the correspondng test of the hypothesis that the backw ard-looking conver-
sion error is orthogonal to known nform ation. These alo provide strong evidence w ith
which to reject the hypothesisad orthogonality in allbut one economy (the N etherlands) .
This ndicates that an adequate treatm ent of the conversion errors is required before a

test of rationality can be carried out, and certanly suggests that the dl' statistics should

18T his observation is consistent w ith the conservatian In expectation fom ation described 1n Lee (1994)
and Lee and Shields (1999) 's analysis of price, cost and output expectations In the industries w ithin UK
m anufacturing.

19T he reader is referred to Lee (1994) and Lee and Shields (1999) for further details of the test statistics.
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be Interpreted with caution. Fmally, the statistics denoted d3' test the orthogonality
of the expectational errors based on the purged' expectations series y;, and therefore
provide a test of the rationality of expectations form ation under the assum ption that the
expectational conversion error is of the sam e form as the realisation conversion error. I
this case there isno evidence w ith which to reject the hypothesisad orthogonality I any
country. G iven that the assum ptions underlying this nal test of rationality are relatively
weak, these results provide som e support for the view that expectations on m anufacturing

output grow th are form ed rationally I our Six countries.

4 Trend outputm easures In six European countries

In this section, we consider the various m easures of trend output n conjunction with
the estim ated m odels that underlie the m easures. Table 2 reports the estin ated m odels
of ¢ Vi = Yr i Vi1 Whith are used In the construction of the trend m easures y, In each
country. For the purpose of com parison, Table 3 rgports the corregponding m odels of
CY: = Yi i Yi ;:Tabl 4 presents param eter estim ates of the second row of the bivariate
VAR modelgiven In (22) and thism odel isused n the construction of the trend m easures
Y vy ;andyr 29 W eshallargue that thisbivariatem odelprovides am ore reliable basis on
which to constructm easures of trend output than theunvariatem odelusing actualoutput
alone. F gures 2a-2f illustrate the role of the Survey data by presenting the trend output
m easures resulting from the unvariatem odelofactual output ¢,) and thebivariate VAR
m odel of actual and expectad output (37% ), and com pares these with the actual ocutput
series. Figures 3a-3f illustrate the altemative use of nform ation contained i the actual
and expected series and plot three of the alternative m easures of trend output & ; ¥
and V¢ ) against the actual output serdes for each of the six countries.

Table 2 reports the regression results which underlie the trend ocutput m easurey, for
the univariate m odel of actual output. The table shows that there are som e In portant
d®erences In the properties of the cutput grow th series across the econom ies consdered.

W hile the shortrun dynam ics in output grow th can be adequately captured by the inclu-

20N ote that, In view of the support provided or REH 1 Table 1, the restricted param eters of the " rst

row of the VAR expression (2.2) are provided by the REH restriction n (2 .8).
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gion of one or two lagged values of ¢ v h all countries, the d®erences in the param eter
estin ates show that these dynam ics d®er considerably across countries?! M oreover, the
Iong run e®ects of shocks alo vary across the six econom ies. Py m easures the size of the
Jong run I pact on actual output of a positive unit shock to actual output based on the
estin ated univaratem odel?? Thism easure ranges from 0.76 n Belgim and the N ether-
lndsto 175 I theUK 2* Thed®erences n them easures of Py across the countriesm eans
that the trend seriesy, also have d®erent properties. Speci cally, as is clear from (2 10),
any m easure of the trend based on the BN decom position is given by an accum ulation
of scaled estim ated novations, where the scaling depends on Py : Hence, estin ates of Py
which are Jess than unity, hdicating that an nnovation causng output to rise by 1% on
In pact causes output to rise by less than 1% at the in nite horizon, will be asociated
w ith trended series ¥, which are an oother than the actual series. C onversely, countries
for which Py exceeds unity w illhave a m ore volatilke y, series. G ven the relatively sinple
univariate gpeci cation obtamed to explain ocutput grow th In the sk countries, the Py are
generally quite precisely determ ned. Degpite this, however, it is clear that even quite
an all changes In param eter estin ates m ght have a substantial eé®ect on Py, and hence
m easured v, 2

Table 3 reports the corregpoonding param eter estin ates from the univariate m odel of
expected outputgrow th, ¢ y; . Tt isclear from the regression coet cients that the dynam ics
underlying expected output grow th are quite di®erent to those of actual cutput grow th;
n Belgum , for example, the model of ¢y} implies a rehtively prolonged adjustm ent

21For parsin ony, the reported regressions of Table 2 are the outcom e of a speci cation search in which
variables are excluded if they exhibit t#atios less than unity in absolute value. The sam e search procedure

isused n Tables 3 and 4 also.
22 If the univariate AR (2) m odel of output grow th is rewritten n tsM A form ¢ v = b+ C @L)"; then

Py=C (1):
23N ote that these m easures relate to the persistence of shodks to the m anufacturing sectors of the six

countries and are therefore not directly com parable to the m easures of C am pbell and M ankiw (1989) or
others who consider econom y-w de output. However, the estim ated ~ gure for the UK is in Inew ith that

obtained for the m anufacturing sector of the UK in Les et al (1992).
24T he sensitivity of persistence m easures based on univariate m odels of ntemational cutput grow th to

changes n m odel speci cation is discussed n Lee (1998).
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of output to its new level follow ing a positive shock when com pared to the adjustm ent
m plied by them odelof¢ yi and, n theUK , them odelof¢ v, In plies a relatively an ooth,
m onotonic rise n output follow ng a shock while them odelof ¢ y; in plies a m ore rapid
oscillatng ncrease. However, In temm s of the Jong run e®ects of shocks, we note that
the rank ordering of the persistence m easures Py across countries is sin ilar to that of
Py= #°> This observation is, of course, com patibk with the presence of the contegrating
relationship between v and y; that we have already established, and the absence of this
error correction term from the univariate m odels of Tables 2 and 3 represents a m odel
m isspeci cation. M oreover, the di®erences 1n the short run dynam ics of the two sets of
results relating to ¢ v and ¢ yi also provides a priord support for the use of the bivariate
m odelofy; and y; discussed In Section 2 and itsm ore ®exible dynam ic speci cation.
Tabl 4 provides the param eter estin ates for the bivariate VAR modelgiven In (2 2)
which can be used to derive the m easures of trend output y; and ¥y : W hen combined
with the REH restriction of (2.8), the m odels of Table 4 provide a substantially m ore
com plicated dynam ic gpect cation than was, or could be, provided by any univariate
m odel of (actual or expected) output. First, we know that, m combination with (2.8),
them odels of expected ocutput growth, v, ; | v&, In Tablk 4, provide the estin ated Vector
Error C orrection M odel of (2 4) for each country, o that they hoorporate the eé®ects of
the contegrating relationships between v, and y; by construction. Second, up to two
lgged values of expectad output grow th are found to be statistically signi cant n all
countries' m odels, w ith additional actual ocutput grow th termm s also contributing to the
"t of the regressions 1h Belgum , G em any and Taly. And thid, the estin ated value
of the %, rePecting the contem poraneous correlation between nnovations n actual and
expected future output Mcluded M each country's m odel, averages 0.75, signifying the
In portance of taking nto account the sin ultaneity of the determ mation of actual and
expectad outputs. Taken together, these three argum ents provide em pirical support for
the use of the bivariate m odel I preference to any univariate m odel both In term s of

potentialm odelm isspeci cation and i term sofrestricted dynam ics2® Tt seam sreasonable

?>The Py= m easures cannot be directly com pared to Py shce Py= now relates to the size of the long

run in pact on expected output of a one percent shodk to expected output.
26N 0 attem pt has been made to adjist the m odels or the e®ect of once-and-forall events (such as
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to argue that, on these grounds, the trend m easures ofoutputbased on them odelofactual
and expected output are alo to be prefarred to those based on analyses of actual ocutput
considered alone ?’

Having argued that the m odels of Tablk 4 provide a m ore reliable basis for the m ea-
sure of trend output than those of Table 2, we now consider the d®erences between the
m easuresy, and ¥y derived from thesem odels. Figures 2a-2fshow that the two m easured
series d®er quite substantially 1 m ost countries. G wven that both m easures are based
on the BN decom position, a large part of these d®erences reCect di®erences n the m ea-
sures of the persistence of shocks to output obtained from the m odels. In Table 4, Py
represents the size of the n nite hordzon In pact on actual cutput of a systam -w ide shock
to actual and expected output that causes actual cutput to hcrease by one percent on
In pact, where the systam is that of Section 2. Them easure represents a m ultivariate ver—
sion of the univariate persistence m easures found in the literature and the m easures of Py
from the univariate m odels of Tabk 2 are directly com parablew ith the Py #° Com paring
Py and P;x ,we nd that, for all six countries, the m easured persistent e®ect of shocks to
trend output resulting from the bvariate m odel is higher (and considerably so for som e
countries) relative to the persistent e®ects of shocks to trend output derived from the
univariate speci cation. For nstance, in Belgim , France, Traly and the N etherlands, Py
is Jess than unity whereas n the bivariatem odel, the Jong run in pact on actual output is
estin ated to be greater than one. Persistence 1 them odels for G emm any exceed unity mn
both Tables 2 and 4, although the estim ate of Py is considerably lower than P : W hile

price shocks or national strikes) which result in outliers and which help explain som e of the statistically
signi cant diagnostic statistics n Tables 2 and 4. H ow ever, diagnostic statistics n Tabl 4 are generally

acoeptable and provide further support for thism odel over the univariate m odel of Table 2.
27Tt is worth stressing that this em pirical argum ent m atches that of Evans and Reichlin (1994) who

prom ote the use of additional m acroeconom ic variables n conjunction with actual cutput n m odelling
trend output. However, because it relates to essentially the sam e econom ic m agnitude, the use of ex-
pected output w ith actual output in a VAR m odel has the advantage that it provides the m odelw ith a
parsin onious structure and it avoids the need to choose the relevant additionalm acroeconom ic variables

(on the basis of a possibly contentious structuralm odel).
28For further details of m easures of persistence 1 the context of a m ultivariate fram ework, see Pesaran,

Pierse and Lee (1993).
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the estim ates of Py are relatively in precise n som e cases, it appears that the additional
dynam ic sophistication of the bivariate m odel (Ihcluding the e®ect of the feadbacks be-
tween actual and expected outputs captured by the error correction term ) allows for a
m ore prolonged e®ect of shocks and one I which the e®ects accum ulate over tin e. Th
term s of the m easures of output trends, this is reected by m ore volatile trend serdes n
four of the six countries than are observed using the univariatem odels of Tabl 2 (France
and the UK beng the exceptions).

F gures 3a-3f exam he the altemative trend measures ¥7 ; ¥ and yr pttng these
against the actual output series for each of the six countries. Recall that ¥; is the ‘short
forecast!, given by v, ; ; which focuses on the underlying activity in the economy at the
current tin e. Figures 3a3fshow that this series Cuctuates relatively closely around actual
output n all countries, although the series highlights som e in portant occasions during
which actual and expected output diverge over protracted periods In m ost countries. Th
contrast, the m easures ¢ and ¥ are both based on the BN decom position applied to
the bivarate m odels of Table 4 and show consderably m ore volatility than actual output
levels n m ost cases. Recallthat, from (2.13), 7 d®ers from VT by them agnitude ; kA ;
where A, is the ‘unsustainable' part of innovations to output (n the sense that their
a®ect is uncorrelated w ith novations to the expectaed output level one period ahead). Tn
Table 4, we provide estin ates of k; and k, de ned I expression (2.5) and bassd on the
estin ated param etars of thebivariate VAR m odel. A s is clear from the Table, values ofk;
vary considerably across countries and this gives rise to the contrasting variations betw een
V¢ and ¥ for each country. Thdeed, in som e countries and over som e periods, the A, are
of com parable size to the “;; =0 that thelr accum ulated e®ect (rePected by the value of
k3) is quite substantial n som e cases, and there are consderable d®erences between the
m easured trends given by ¥ and vt :

Fnally, m view of the mnterest expressed In the literature on the size of changes
n the trend and cyclical com ponents of output, Table 5 provides the statistic R =
var (¢ cycle)=var (¢ trend) for each of the m easures of trend output in the six countries:
Thism easures the ratio of the sam ple variance in the change in cycle to the sam ple vari-

ance I the change n trend output, and provides an dication of the an oothness of the
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di®erent trend m easures. A ccording to the discussion I Section 2 2, we expect var(¢ v, )
to exceed var(¢ ¥y ) and, n tum, we expect var(¢ ¥y ) to be greater than var(¢ vy ). Asit
tums out, the Iowest value ofR is indeed that based on the ¥, m easure n all six countries
reecting the fact that m ost volatility is cbserved in the grow th In this trend m easure.
The calulated R statisticsbased on ¥ and ¥t tare broadly com parable, both beng sub-
stantially larger than thosebased on v, ; and re®ecting the relative am oothness of the trend
m easures obtaned from the bivariatem odel. n all cases, the highest value ofR ; and the

Jeast gn ooth trend, is that based on one period ahead forecasts 37 -

5 D iscussion

The prin ary purpose of this paper is to suggest som e altemativem easures of trend output
based on a VAR m odel of actual and expected output series, where the Jatter is derived
from Bushess Surveys. The VAR modellng fram ework that is described provides an
eoconam ically-m eanmngful structure w ithin which output grow th can be analysed w ithout
relyng on any (possibly contentious) behavioural econom ic assum ptions. The structure
helps dentify mnovations In the m odel w ith new s of d®erent types and provides an
econam ic m otivation for the altemative trend m easures that are obtained on the basis of
the VAR m odel.

The statistical analysis of the previous sections provides som e In portant an pirical
nhsights 1n itsown right, however. Tn particular, we nd that the rationality ofexpectations
form ed on future ocutput grow th cannot be rejected In any of the six countries nvestigated .
Further, although comtegrated with the actual output series, each country's expectad
output serdes dan onstrates very d®erent tin e serides properties to the correspponding actual
output series, and m akes a signi cant and econom ically-substantive contridbution to the
estim ated bivariate m odels of cutput grow th n every country.

The VAR m odel of the joint determ tnation of actual and expected output levels cap-
tures Jong-run and shortrun dynam ic features of the data which are not, and cannot be,
captured through a tin e serdes analysis of the actual output series data considered alone.
These di®erences show In the m easures of trend output form ulated using a univarate

m odel of the actual output series taken alone or using the bivariate VAR m odel of the
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Joint determ mation of actual and expectation series. In particular, m easures of the per-
sistent e®ects of shocks based on the bivariate m odel are Jarger than those based on the
univariate m odel n all six countries consderad m the paper. Thism eans that the trend
m easures of output based on the bivariate m odel are far m ore responsive to shocks than
the trend m easuresbasad on a univariate analysis. This is trueboth for the trend m easure
constructed using the typical' shocks in pactig on actual and expected output, y; , and
for the trend m easure based on the orthogonalised, ‘sustanable' shocks, yy , although
these two m easures als possess very di®erent tin e serdes properties In m ost countries.

The altemative m easures of trend output suggested in the paper have a num ber of
desirable features. They are sinple to construct, update readily to new mnform ation,
and adjust stochastically In response to Jocal variations. However, this is true for m any
decom positions. T he particular advantage of the m easures presented here is In their use
of new s on actual current and future expected output levels as it becom es available. The
econam i signi cance of these d®erent types of naw sw illvary according to circum stances,
and the altemative m easures of the trend propossd In the paper refect this by placng
d®erent weight on the d®erent types of news. Trend output m easures are used In a
w de variety of contexts and, generally speaking therefore, the proposed m easures provide
altematives which will be relevant I d®erent circum stances, depending on the purpose
to which they willbe put.

O foourse, one In portant use of trend outputm easures is I structuralm acroeconom et—
ric models (eg. m acroeconom ic m odels moorporating a Phillips curve type relhtionship
T which °ation rises of falls accordng to the value ofactualoutput levels relative to the
trend Jevel) . There is considerable scope, therefore, n ushng the m easured output trends,
and associated output gaps, In conjunction with nCation m easures or other m acroeco-
naom icm agniudes. M oreover, such an analysis can provide a further criterion for choosing
between the altemative m easures of trend output under the im plicitly assum ed structural
m odel. Thisram ans the subject of our own future research . However, it ishoped that the
work of thispaper inform sand form alises the role of expectations n the dynam ic evolution
of output 1 the six econom ies considered, and w ill also provide m easures of trend output

which can be readily used and evaluated in other researchers' m acroeconom ic m odelling
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work.
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6 Data Appendix

T he expectations data for B elgium , France, G erm any, Ttaly and the N etherland has been
obtahed from two consecutive publications of the D irectorate G eneral for Econom ic and
F nancial A®airs of the C an m ission of the European C am m unities; nam ely, the R eport
of the R esults of the Business Survey carried out am ong H eads of Enterprises
mn the Comm unity, 1967-1975, and R esults of the Business Survey carried out
am ong M anagem ents in the C om m unity, 1976-1998. The survey question on pro-
duction expectations hasbeen publiched shece 1967 ; the realised output survey data prior
to 1980 was provided directly by the Comm ission of the Eurcopean Communities. The
expectations data for the UK has been taken from successive issues of the CBI's Sur-
vey of Industrial Trends. This Survey has been carried out smee 1958, and published
quarterly snce 1972. However, the responses to the output volum e question have been
published snce 1975G3; prior to that date, the question was phrased i term s of output
values as opposed to output volm es.

The Index ofproduction for the TotalM anufacturing ndustry for each country (except
the UK ) has been taken from successive issues of two consecutive O ECD publications;
Industrial P roduction, Q uarterly Supplem ent to M ain E conom ic Indicators,
1967-1978, and Indicators of Industrial A ctivity, 1979-1998. The output data for the
UK has been taken from various issues of the CSO 's M onthly D igest of Statistics.
Seasonally-adjusted m onthly output indices are used to calkulate output grow th rates,
m easured as the percentage change In the output ndex from its Jevel in an earlierm onth
where the period is chosen =0 that the tin e horizon m atches that of the question posed n
the corresponding Survey. An adjustm ent has been m ade to the data pont in G emm any
forM ay 1984 when industrial digputes n H eavy M anufacturing sector Jead to a Jarge and
unprecedented 811 I the level of output. To adjust for this, we replaced the orighal
cbservation by an average of the ndex of production for A pril and June.

F hally, the discount rates and exchange rates (de ned as the average exchange rate
of the country currency to theUS Dollar) are cbtained from DATASTREAM atm onthly

nhtervals, with grow th rates beng calculated as above.

A1)



R eferences

Beveridge S.and C R .Nelson (1981), A New Approach to D ecom position of Eco-
nam i T In e Serdes nto Perm anent and Transitory C om ponents w ith Particular A t—
tention to M easuram ent of the Bushess Cycle', Joumal ofM onetary Econom ics, 7,

2,151174.

Blanchard O J.and D . Quah (1989), The Dynam ic E®ects of A ggregate D an and

and Supply D isturbances, Am erican Econom ic Review , 79, 4, 655-673.

CampbellJY .and N G .M ankiw (1987), Are Output Fluctuations Transitory ?,

Quarterly Joumal of Econom ics, 102, 875-880.

CampbellJY .and N G .M ankiw (1989), Imtemational Evidence on the Persistence

of Econam i¢ F uctuations, Jourmal of M onetary Econom ics, 23, 319-333.

Enders,W .and B S.Lee (1997), A ccounting for Real and Nom mal Exchange Rate
M ovamn ents In the PostB retton W oods Period, Joumal of IntermationalM oney and

Finance, 16, 2, 233-254.

Engle,R F.and C W J.G ranger, (1987), C ontegration and Error C orrection: Rep-

resentation, E stin ation, and Testing, Econom etrica, 55, 251-276.

Engsted, T . (1991), A note on the rationality of survey nCation expectations in the
United K ingdom , Applied Econom ics, 23, 1269-1276.

Evans, G W . (1989), Output and Unean ploym ent Dynam ics In the United States,

Joumal of A pplied Econom etrics, 4, 213-237.

Evans, G W .and L. Reichln (1994), Inform ation, Forecasts, and M easuram ent of

the Bushess Cycle, Joumal of M onetary Econom ics, 33, 233-254.

Harvey, A . (1985), Trends and Cycles m M acroeconam ic T in e Series, Joumal of

Bushess and Eoonom ic Statstics, 3, 216-227.

R1]



Keatnhg,JW .and JV .Nye (1998), Pem anent and Transitory Shocks n RealO ut-
put: Estin ates from N heteenth-C entury and Postwar E conom les, JourmalofM oney

C redit and Banking, 30, 2, 231-251.

Keating, JW .and JV .Nye (1999), The Dynam ic E®ects of A ggregate D an and
and Supply D isturbances in the G 7 C ountries, Jourmnal of M acroeconom ics, 21, 2,
263-278.

Kutther, K N. (1994), Estin ating Potential O utput as a Latent Variable, Joumal

of Bushess & Eoonam ic Statdstcs, 12, 3, 361-368.

Lee, K C. (1994), Fom ation of Price and Cost In®ation Expectations In Britich
M anufacturing Industries: A M ultisectoral Analysis, Econom ic Joumal, 104, 372-
386.

Lee, K C. (1998), C ross<C ountry Ihterdependencies I G row th Dynam ics: A M odel
of Output Growth I the G7 Econom des, 1960-1994, W eltw irtschaftliches A rchiv,
134, 3, 367-403.

Lee, KC. M H.Pesmran and R G . Pirse (1992), Persistence of Shocks and Their
Sources I a M ultisectoral M odel of UK O utput G row th, Econam ic Joumal, 102,
342-356.

Lee, K C.and K K. Shields (1999), Expectations Form ation and Bushess Cycle
F luctuations; An Em pirical A nalysis of A ctual and Expected Output in UK M anu-

facturing, 1975-1996, m in eo, U niversity of Lieicester.

M ler, M .and J. Smith (1995), A ltemative Procedures for C onverting Q ualita-
tive Regponse Data to Q uantitative Expectations: An Application to Australian

M anufacturng, Jourmal of A pplied Econom etrics, 10, 2.

M cCallum ,B T . (1989), Real Business Cycle M odels, M odem Business Cycle The-

ory, ed.R J.Baro, Cambridge, M A : H arvard University Press.

Pesaran,M H. (1987), The L In its to Rational Expectations, B asilB lackwell, O xford.

R2]



Pesaran,M H .,,R G .Pierseand K C .Lee (1993), Persistence, C ontegration and A g-
gregation: A D isaggregated Analysis of O utput F uctuations h the U S. Economy,

Joumal of Econom etrics, 56, 57-38.

Plosser, C I. (1989), Understanding R eal Bushess C ycls, The Joumal of Econom ic

Persoectives, 3, 3, 51-78.

Quah, D. (1992), The Rehtive In portance of Perm anent and Transitory C om po-

nents - Identi cation and som e T heoretical Bounds, Econom etrica, 60, 1, 107-118.

Stock, J.and M W .W atson (1989), New Thdices of Leading and C oncident Eco-

nom i Idicators, NBER M acroeconom ics Annual, 351394 .

Waton, M W . (1986), Univariate D etrending M ethods with Stochastic Trends,

JoumalofM onetary Econom ics, 18, 49-75.

R3]



