THE ECONCMIC
RESEARCH | S.TUTE
MEMO. AN CERIES
L NO. 2

The Econometric Society
First World Congress
Rome, September 1965

The Tole of macro-economic models in

short—-term forecasting

by

C. B. V. Leser

The Economic Research Institute
publin.



The role of macro-economic models in

short~term forecasting

7. Setting bf the prcblem.

The applicétion of econometric models to short-—
term forecasting, that is to say, forecasting up to one
yvear ahead, has naturally enough been extensively
discussed. Some of the discussion has centred on the
usefulness’ of econometric models in general for this
purpose as against other forecdstimy:methods. It is
clearly realised that short-term forecasting by means of
non-econometric methods is not only possible but may Jgive
better resuité than are obtained by the use of econometric
models. - It is therefore quite legitimate to argue
against thé use.of models in the realm of short-term
forecasting. If, on the other hand, one believes that
econometric models can make a useful contribution in this
field, then the question arises what kind of models are
most appropriate for this purpose.

In this context, the argument brought forward
by Friend and Jones [2] and reiterated by Friend and
Taubman [3] is of interest. The thesis of the authors
is that for forecasting the gross national product and
its major éomponentsup to one year ahéad, a small-scale
model consisting of a few equations is at least as
suitable as a large and detailed model. ' '

The size of a model, as measured by the number
of equations and endogenous variables, is of course an
important practical consideration, but it is not the
only one that is relevant. If the task in hand consists
in predicting a large number of variables, this in itself
does not necessarily create difficulties; by keeping to
a few equations, not all difficulties are eliminated.

An important distinction is that between
recursive and interdependent systems. The advantages .
which the recursive system and causal- chain offer have
been outlined by Wold [@, él , Who also initiated a wide
range of piactical applications, particularly in demand
and supply analysis for various commodities. In this
field, it is generally possible to arrive -at a logical
specification of the causal connection which exists
between the variables, and thus to build up a causal
chain model.
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The position is di fferent where national
accounts totals are concerned. Here, the causal
direction of any relationship which exists is often
uncertain. For example, the specification of a causal
direction from income to- total expenditure, which is
correct for individual households and thus in a cross
section study of household budgets, may cease to be
valid for the economy as a whole, since an autonomous
~decision to save or dissave and thus to reduce or
increase consumer spending may influence gross national
product.

| Most macro-economic models encountered in
practice thus constitute interrelated rather than
recursive systems, without any cause-effect relationship
being specified between the endogenous variables.
However, most models contain current exogenous variables
which are specified as influencing the endogenous
variables without being influenced by them and thus

as. causal in the relationships.

The usual procedure in the construction of
models and their application to forecasting}is based
on two‘underlying assumptions. In the first place,
the structural equations and the parameter estimates
contained therein are taken as lending themselves to
theoreticallinterpretation and as giving an insight
into the working of the economy. ‘Secondly, the use of
these structural equations or prediction equations
derived from them, together with estimates of the current
exogenous variables from outside information, 1s
believed to help with forecasting future values of the

variables in the system.

In the present study, these two assumptions
are successively examined. Arising out of these
considerations, a new approach to model formulation for
short-term Eorecasting is advocated; and an illustration
in the form of a simple prediction model is given. '

2. True and apparent structural relationships.

~ An estimated quantitative relationship
between economic variables is clearly useful if it
represents a true structural relationéhip. By this
is meant a mathematical relationship between the levels
of the variables concerned which holds good over the
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whole observation period to which the data refer; as
well as in the near future which is .to be studied.

In practice, the existence of such a
relationship is open to doubt in many instances. ‘The
problem of the stability or instability of structural
parameters and of tests to measure their behaviour has
been systematically investigated and .discussed by
Menges and Diehl [ 5 ].  Instability may arise
through a jump or a gradual shift in one of the
parameters. Certainly, the possibility of a jump has
in some cases been recognised by model builders, who
have broken up the observation period and estimated

separate equations for two or more sub—periods.

A parameter shift over time is even more

commonly assumed éxplicitly By the introduction of a
linear time trend or.implicitly by the use of first
differences in an equation estimated in the ordinary way,
in which a constant term istthus.peymitted to appear.
It is maintained here that this procedure already
violates the assumption of a true structural relationship.
If considerations of error specification lead to the
formulation of relationships.in.terms of first
di fferences, then a true relationship would require
the fitting of a regression through the origin. Also,
i1f the constant term in the relationship between the
original variables is subject to change.over time, the
same may Well'apply‘to_the coefficient o?many of the
variables. Furthermore, a more complex situation may
easily be envisaged. '

- Take x; and X, as two variables, transformed f
into first differences. Each of these may be
considered as consisting of an autonomous part £,, &

» 2
and an induced part 1 Yo such that e
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It is now assumed that the induced part of éither
variable depends on the autonomous part of the other.
In the simplest case .

NIRRLERE
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This assumes not .only proportionality between autonomous
change in -one and induced change in the other varlable,v
but also the absence of further variables 1n£1uenc1ng |
the relationships and of errors;ln-the.usual-sense. The
' parametersfﬁié'and ﬂé1'may be regarded as ‘the true
structural coefficients in the system.. We have

X1ffj§if+ 512252

Ko
I

o = +ﬁ21§1

- Only -the var%ables X, and x, are observable, .

but it is clear that ., and B, are not identified
~and that no estimates may be derived from obserVations

for x, and x,.. For example, take the autonomous changes

1 2
as independently distributed random variables .

- :
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- The regression coefficient b21 of X, on X,
will thus generally be a welghted mean of f,. and.. .
1/’&12 N Alttfﬂ&thLly, if the regression 1s computed

on the cumulative variables of Wthh x, and X, are. thejh

first dlfforences, this v1rtually uses the ratio

x2 17 which is also generally a Welghted mean of Bﬁ1
and 1/[31 though w1th different weights. Without
making assumptlons about“§1, §2, 0&?»and<W22 which would
probably be unwarranted, it is not possible to estimate

- . o2 ‘ _ T2
'[32'] 17 ‘XQ."’ L’(X‘Y —}*C‘{ )""4’:.' z (XQ o X2) and .

p(x; < X1)(Xév~ Xé)'

or ﬁ1¢ from X5

If we have three variables in first difference
Form such that "



as-in the Haalemo model of the consumptlon functlon,
theh there may exist threp autonomous changes and Six
structural parameters connecting the induced with the
autonomous components, sﬁbject to three identities so
that

X2 = §2 + /.)2,] é1 + 923 é3
- £ 3 , o
VAR fogq = Bpq = Bgpr=By, =TT By = T

To estimate any of the coefficients from the sums
computed from observations is even: less practlcable
in .this case than in. the prev1ous one. '

_ The addition of a further explanatory variable -
which is observable does not help to- make the. system
1dunt1f1ed If

X1 =86 v Py by vy

Xp = €t 0y &

i

where 2 is .observable, then yﬂmay1be'éstiméted by’simple

regression of x, on z or by partial regression of x, on

1 : _ 1
z and xz; but. ﬁ12'and?321 elude estimation as before.

- The true relationship or, relationships could,
of'course, be more complex stillj;. but even the simple
system

Hp =&yt P S X2»~A52 + “21 §1

may be 1mag1ngd as gbneratlng a wide wvariety of time.

serles Slnce for the theoretical correlation coe fflClent
)Obetween x1 and X, We, havp;; Lo
- - -3
(V=B Byy)” oy 76"

il

1~ p

D 5D 2 ,
ey s 34:2'1‘-“"’2 Mﬁm Tt
correlation betWLLn thu series may be hlgh or 1ow
according to the. values of B1o and Boyq

Although it is not possible to prove this,
it is suggested here that this is a realistic way of
looking at short-term relationships between economic



macro—variables.k If this is accepted, thcn it follows
that true structural rclationships cannot be establishcd
bethen the obseerd variables but only apparcnt
structural rclationships. It may still be useful to
formulate ‘and estimate such relationships, but they
should then be looked upon as predictive relationships
which pernit the prediction of one variableyfrom another;
and they should be judged by the degree of their
predictive usefulnﬁss rather than by their Contribution
to economic insight.

3. Classification of variables.

. Traditional econometric modcl building involves
a distinction ‘between endogenous and exogenous variables.
This proccdure is legitimate in,as far as the variablés
in the second category are truly cxogenous, exerting an
influence upodn the endogenous- variables but not in turn
being dnfluenced by them. - In practice, it is not always;
casy to find an adequate number of such variables in’a N
macro-economic system. —The true reiationships which
exist between the endogenous variables and those classified
as exogenous for practical reasons may well be in the
‘nature of two-way relationsnips such as .were discussed
in the prcccdingﬁsection;;~anq in this case,-numericalv
relationships-which may‘be»estabiished have only a:-
1imited theoretical value. - Forx example,‘exports1are
often treated as'cxogcnous, but on the other hand, 'exports
and gross national product may well both have autonomous
componcnts mutually influenCing cach other: - ‘

Seen from the practical point of view in
connection ‘with forécasting, ‘the main considerations
governing the choice of variables to be- treated as
exogenous are, Firstly, the extent to which it is pOSSible”
“to obtain'a reasonably good estimate for thc series from"
outside information; and secondly, the. extent to which” 7
itthelps in predicting the variables‘treated as endogenous.'
The importancc of. Lhe former pOint dse. obVious, as -somel
series tend to be® notorious in ‘eluding prediction. The
latter point may be illustrated here by an example.

‘In the Haayelmqamode; of .the .consumption.
function ) .

O)
i

x+ AY + e

»..___,Y = C 4+ 7




let C represent personal expenditure and Y gross
national preduct, both:at current prices, so that

Z ié&domestic}investmemt plus government expenditure
plus net exports. Z is treated as exogenous; cCon-
sequently the regression of C on Z is to be estimated.

Data publlshed by the 0.E.C.D. [6 ] for the
twelve years from 1950 to 1961 (w1th adjustments to
ensure continuity for France and Germany) have been
used to estimate regressions for 14 different countries.
The resulting estimates b/(1-b) vary between 1.035
and 2.448, and thus the indirect least square estimates
b between .509 and .710. . The values of v in the
regression of C on Z vary between .845 and .992, and
indeed are above ..9 for 13 of the .countries.

'Substltutlng the actual values of Z for each_>
of the 12 years into each regre551on, the predicted
values CP have been computed and converted into 17
first dlfferences AC}; similarly 11 first dlfferences

AC in actual cons umptlon expenditure have been computed
for each country. The measure of the ‘prediction error
s(AC - ACP)2 has then been obtained for comparlson with
the measure of dispersion I(AC - Kﬁ)?, and their
ratios are as follows:

N2
2(AC - AC
,< P)

Country

% (AC - BC)2
Austria 1.37
Canada 22.35
Denmark - : 1.64
France . .65
Germany (Fed. Rep.) o 1.78
Greece 1.97
Tceland - 1.06
Ireland 10.76 -
Italy o _ 2.03
Netherlands 1.42
Norway 13.33
Sweden 4.52
United Kingdom- 15.86

United States 10.28

In all countries except France, the"rafio is

greater than . 1. Even i1if the regression equatlon of C
on Z and the exact value of Z each year had been glven,
the resulting predlctlon for AC would thus in most
countries have been worse “than 1f only the correct value
of AC was glven and this average had been used ' each year
as the forecast increase in personal expenditure.




Although th1s 111ustrat1ve example may be
con31dered dS an cxtremc case, it hlghllghts the_.
dlfflcultles whlch arlsL in connbctlon w1th the use of
current exogenous varlables for forhcastlng purposes.
The position may be 1mproved by estimating prediction
equations from first differences, but on the other hand
if the values. of the exogenous variables: are themsélves
uncertain, another.element of error is introduced.

~One may SC&PL somb-of these dlfflcultles if
the model is formulatud in such a way as to contaln
no ciurrent exogenous variables, so that the only pree
determined'variabies which occur are lagdged terms. A
modsl of this klnd wvhich att mpts.to explain quarteriy
changes in pcrsonal consumptlon, in gross private |
domestic investment, and in government -expenditure plus
net foreign investment inpcurrent prices for the United. -
States, was thstructed by Gallaway and Smith [4]:.  The
ekp}gnatorywvariablesArefer,to,changes.in the two previous
‘quapters, except for‘an~indicator of liquid'assets at. the
beginning of the current quarter which may also be '
cons;dered-as a 1agged term.: . ‘ o '

Whilst a model of thls klnd Onée it is‘giVen;“
makes forecasting one period ahead a s1mple matter of |
- arithmetic, it is clear that a price has to be paid for
this 51mpllflcatlon of. the forecaster's task. This 1is
shown up by relatively low coefficients of determination
'in the Gallaway-Smith model, amounting to 23, .40 and .42
respectiveiy in the three equations. If the:fit of the
equations to. past.: data is not a good one, they‘ clearly
cannot be expected to yield accurate forecasts in the
future. Indeed, it would be surprising if it were
otherwise, as the implication would be a very hlgh
degree of determihacy for the movementssQf.majorheconomic

variables.

The accﬁraéy of predictiohjmay‘be.imﬁrOved by
intwoducing explanatory variables which are essentially
leading indicators, such as. the number of houses
started in an equation for. re51dent1al building; -and -
anticipations Por plant and equipment expenditure in an
equation for actual plant-and equipment expenditures o
these are featufes,'for eXample, of the Friend-Jones
model [27] .  Such variables, however, do not make any

contribution towards an explanation in terms.of the




aconomic system but merely provide forecasting devices;
and unless they are themselves explained. by structural
relationships, their usé"ﬁeans that features of non-
econometric forecasting méthods have been introduced into

the econometric model equations.

The approach Wthh is suggested here follows
a different principle. It is recognlsed that there is
a need for using variables which are estimated on the
basis of outside information, and thus a need for making
a distinction between these variables and others which
are to be estimated by means of an econometric model.
But this distinction does not have to follow a class-—
ification into exogenous and endogenous variables made
on theoretical grounds; and the two kinds of variables
in the model may be more aptly described ‘as predictor
variables and predicted variables. Lagged variables may
of c¢ourse. be used side by 'side with the .predictor
variables. ‘

The problem which arises then consists in
finding suitable predictor variables, for which one may
reasonably hope to be able to makc some kind oF prediction
by extrapolation or other 31mp1e assumptlons, and which
at the same time can make a substantlal contribution
towards explaining the’ chenges in those variables which
are to be predicted by the model. ~ As thére is usually
some information available about almost all the variables
in the system but none of them hecesserily very accurate,
the choice of predictor variabies may not be an easy
one and may permit a number of eltefnatives.

In general, it would seem reasonable to
estimate from outside information changes in larger
aggregates and to deduce changes in their components
by model equations. * This is a standard technique in
forecasting consumer expendlture patterns, which does
not seem to come amiss here even though there may be -
no causal connectlon betwcen aggregate and components.
This is in contrast td ‘the non-econometric procedure
of estlmatlng each component from outside information
and thus building ﬁp the totals.

4. A model_for Ireland.

The general considerations outlined here will

now be applied to an experimental -forecasting model for
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Ireland The problem faced here -concerns the forecast
for ope year ahead ~ that is to say, for the current _
year as soon as the flgurcs For “the past yedr.'are given,
in prov131ona1 form at any_ratem— of the following ..
national accounts totals at.curreht prices:

personal expendlture

government current expondlture
gross fixed investmént ,
»export3wo£ goods and services

2 X H @ Q

‘imports’ of -goods and servicés'

. f-{:

"~ gross national product
The following variables, at current prices-may,also be

introduced. .

i ‘stockbuilging
D final demand

which is:defined here as excluding stockbuilding so that

i

G+ G+ I+ X
M.+ Y ~ B

wD

I

In the flrst 1nstance, 1t may be noted that
1n ‘the long run ‘the ratlos bctween varlous aggregates
Sare very stable Indlcatlng for example the current
‘ prlce totals For 1948 by C ,'GO }f.; the folloyrng ratios
are obtalned Eor/1963“

C/C5 = 2.047
G/GO = 2.324

I/IO = 3.570
XX = 2.363
M/Mb'=.2.206gf_
Y/Yog=x2.264_f

Thus QOVernment current expendlture, exports,
1mports and - gross natlonal product 1ncreased at’
practlcally thc same rate, 31nce the 1ncrease for o
1nvestment was hlgher, that for personal consumptlon :
had obv1ously to be lower. i Admlttedly there is a f
Portuitous element in thls; Since ‘the forelgn trade”
variables contalncd a smaller prlce component and "a
larger wolume component “than QOVernment expenditure and

national product. . Even so, one mlght feel inclined to
fFormulate the E0110W1ng long~term we]atlonshlpy

G/Y

4

X/M

const.

i

i

const.

5
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hOf .course, these relatieﬁehips would have
little value for short— term analy31s,; but they have
some bearlng on the formulatlon of short—run relation-
ships, since. they suggest that these should be expressed
in terms of percentage dlfferences (o 1ogar1thmlc ‘
dlfferences) . The year-to-~year perccntage changes
for all variables except B may be denoted by.c, g, i,
x, m, ¥y and d respectlvely, thus e.g.

e=1OO(C~C1)/C1

Also the changes p. and py in the implied price
indices for imports and gross national product are
introduced. If m't and y' are percentage changes at
constant prices 7 '

100 (m - m')/(100 + m")

100 (y —~ ¥1)/(100 + y')

Py

I

Py

In: the light of the general propositions.
developed in the prev1ous section, the change in £1na1
demand.d has been -chosen.as the main predictor variable
for C, g, i, x, m and y. The Justlflcatlon for the
choice lies in the fact that somé general 1nd1catlon of
the way flnal demand 1s mov1ng is usually avallable at
the beglnnlng of the year, even’ though there is no
" strong evidence for«the numerical value of .the increase
inﬁahy one .of its components. ~—Alternative indicators
coﬁid, of course, have been. chosen, as for example the
chaﬁgé in tetallmarket supplles whlch 1ncludes stock-
buiiding.

The difference between py and pm is also
introduced into the equations for m and y, as import
prices and the national product price may diverge .
considerably, with consequent effects:upon the two
value totals. Pricé changes are generally easier to’
Porecast than dquantum changes with the help of extra-
polation.and assessment of the effects which forthcoming
wage rises may have, so that py - p, Seems suitable as a
predictor variable.

Furthermore, a lagged expression is introduced
into each equationj; except for the investment equation,
the term ¢onsists in a difference between lagged percentade
changes. These expressions are in the nature of adjustment
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varlables, 1ndicating an . adjustment in the opposite
direction aftcr a dlvergence between variables which
dlsplay a con31dcrable degree of long- ~term stablllty
in thclr relation to each other For example, an.
abnormally 1argc 1ncrca5e in consumptlon as compared
with the 1ncrease in gross natlonal product in one
year may be expected to be followed by a relatlvely
small increase in the follow1ng year and vice versa.

In the equation for i, the term i does not represcnt

-1 ‘
an adjustment but reflects'the cyclical nature of
investment 1n the face of 1ong ~term decisions, thus

- predicting a 1argc 1ncrease for. thc ‘current’ year from a

largc 1ncrease in the past ycar.

From statistics officially published by -the
Central Statistics Office [1], year-to-year changes
from 1948/49 to 1962/63 inclusive were computed and
used as a basis for estimating six prediction equations,
which after some experimentation were obtained as

follows: .
¢ = 1.12 + .6404 - 157 (o '—y_1)'+ x (R = .635)
oo (.152) (.125) T | » B
g = =:61 % 1.150°d = .076 (g_4=y_q) + K (R2 = .450)
P.o 0 (i367) (191) L : AR
i = -2.47 & 1.041 d + .563 i_, - +Xk (R% = .615)
P, , - (.768)  (.184) _ . |
x = -.39 +1.139 d - .043 (x_,-m..) +.K (R® = .410)
P~ - (L400)  (.107) T T |
m_ = -3.45 + 1.808 d - .895° (py=Pp) - .410 (m_ 1=d_q) +K
P “ (.562) (. 256) (.180) ‘

_ R | (R? = .759)
y = 1.33 + .700 d + 4 (py=py) - 356 (y_q=d_q) + X
P T Cory TR T (s '

| (R® = .774)

:ﬁﬁffectively, the equations are used only to
estimate five- dlffercnces between the rates of 1ncrease
in Value,'81nce c_y 9, i  and x_ must be consistent
with the 1nsertcd Value for d. Cons1stency*15'cnsured
by the additive correctlon term X which is: the same for
all cquatlons but varies from year to 'year. For the
15 years of the observation period, X varles betwcen .
-1.3 and +1.0. B

'Thc'CchfiCieﬂtS of determination are un-—
adJusted for - degrccs of freedom and indicate the goodness
of fit before ‘the’ adJustment ‘X has been made. CIn
general, the effect of this correction is to brlng about

i
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a slight improvement in fit. Since the individual
variables are components of the explanatory variable
d, it is of course not surprising to find reasonably
high correlations in spite of the simple nature of the
equations.

The coefficients of the price variable and of
the lagged terms all have the expected sign, though the
coafficients of the adjustment variables for consumption,
government expenditufe and exports are not statistically
significant. Similarly, the differences from 1 obtained
for the coefficients of d are not significant, but their
sign is in accordance with common sense.

Since the construction of the model, provisional
data for 1963/64 have become available.  The values of
the predictor variables are

d = 12.7

Py-—Pm: 9-0-—3-2:5.8

Substituting these and the lagged variables into the

equations, crude prediction values are obtained. From
the condition

i

C_, o + G;1 g + I ., i + X, X 12.7

P p -1 "p -1 P
it follows that K = . 6

and the model yields the following results, compared
with the official estimates:

cP = 9.8 c = 10.6
gP = 14.4 g =17.2
iP = 18.8 i =19.9
x.P = 14.8 x = 12.1
.mP = 13.6 m = 14.0
yP = 13.7 y = 13.6

The agreement is reasonably good, particularly so for

" imports and gross national product.

The problem of forecasting the changes
1964/65 is.of greater current interest at the time of
writing this paper. In ordinary circumstances, this
task ‘would involve an estimate to be made of d and

P
y
alternative assumptions. In this instance, however,

= Py OT perhaps different estimates based upon
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offlClal 1965 progcctlons have already been published
for the maJor natlonal accounts data in:the framework
of the Sccond Programmu [7] . ‘The modél may thus be
applied to asceWtaln Whethtr the official projections
are consistent with each other in the light of the
experience embodied in the equations. In so far as -
substantial discrepanciés are observed, 1t becomes then
a mattgr of . rJudgment whpther these may be ascrlbed to
special-factors operatlng 1n the current 51tuatlon, to
errors in the model or to errors in' the offlclal
prpdlctlons.

" The published data imply that

Ke!
T Pp =

>
|
o
o
)
-
(o]

:Py

These Ffigures need not turn out to be correct but may be"
taken as acceptable.  The model :predictions and
corresponding official projections then are as follows:

c

b = 58 c =77
gP = 7.4 g = 6.0
iP = 16.2 i =14.3
X = 7.9 X = 5.8
mP = 7.9 m = 5:1
y_ = 6.4 y = 8.3

Thus, the model suggests a smaller increase in personalv
prendlturb and a larder increase in other final demand
components, partlcularly exports, ‘than the official
projections; it also suggests a larger increase in
imports and a smaller increase in ‘gross national product.

The differences for government expenditure and
investment are inconsiderable, particularly in view of the
fact that the total amounts involved themselves are
relatively small.. The.differences for exports and
persoﬁal expenditure are- more substantial. Slnce Sp c1a1
factors such as the Brltlsh 1mport surchargg are in
opcratlon, one may well be inclined to accept the official
, prOJectlons for thgse varlables ‘as more realistic than the
pure model PTLdlCthHS " It will' be noted that the model
also ovgrestlmated the rise in exports and underestimated ‘
the rise in consumpt;on between 1963 and 19645 1if this;
tendency béfsists, the model may have to-be revised. -
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One may feel less inclined to believe that
special factors are at .work to reduce imports below and
raise gross national product above the level predicted
by the model, or in any event that they would do so to
the extent suggested by the official projections. A
larger differential between import price and national
product price might help to bring this about; but
this would affect the projections at constant prices.

One may thus conclude that the officially
projected 4% increase in real gross national product
between 1964 and 1965 is unlikely to be recalised. The
anticipation of a balance of payments deficit for 1965
to the tune of £30 mill. which is no higher than that
observed for 1964 also seems mildly optimistic.

5. General Conclusions.

The model described{here is not claimed to be"
perfect in any way. Improv@nehté’may be attempted in
various directions, by médifying the specification for :
the equations already estimated and by adding on further
equations for other variables. It may, however, serve
here to exemplify the type of model which, on the basis
of the argument developed, appears suitable for short-
term forecasting.

The main feature of the equations in the
model is that they do not contain any implication of
cause—-effect relationship between the predictor variables
formally treated as exogenous and the predicted variables
formally treated as endogenous. The distinction is
made on the basis of practical rather than theoretical
considerations. The equations then indicate patterns
in rates of change which are likely to be realised in
present conditions.

Some of the predictor variables used may in
fact be truly exogenous, as for example import prices
in a small country like Ireland. If, however, variables
which are theoretically exogenous but difficult to predict
are introduced as predictor variables, then the character
of the model is changéd; it will then be chiefly suitable
for making conditional forecasts based on alternative
assumptions. The main field of practical application for
such conditional forecasts lies in the realm of long-term
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and médium term”rathfr than short-term forecasting:
Similarly, pollcy 1nstruments such as taxation rates‘

" may be used in a model, prov1ded enough experlence has
been galaed to asscss thulr effect. The model then
‘becomes a policy dec131on model :rather than a forecastlng
model. S ’

nerhaps the most’ 1mportant p01nt ‘which emerges
is the general lesson that in model bulldlng, special
regard should be had to the purpose for which the model
is built. Wwe have moved away from the idea of con-
structing & single index descrlblng'the ganeral prlce
level, or a single total describing.natlonal income and
prbduct, instead, a Varlety of such 1ndex numbers and
natlonal accounts totals are now- belng glven. In the
same way, there may be a casc for bulldlng models of
dlfferent klnds for dlfferent ends, rather than attbmptlng
the formulatlon of all—purpose models._
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