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by

C.E.V.‘Leser'

Macro-models. describing the working of a
nation's economy‘have_beeniconstructed for a number
of:countries, differing from each other. in the -
’number of:variab;es used,. the extent of disaggregation
introduced, and.thercomplexity:of interrelationships.

t one end of the scale, there are models consisting
;of a“fewiqustions only,ili&e,the one. developed. for
the Federal Republic of Germany by Gehrig (1963.); - at
.the other end, there.are very. detailed.structures like
the Social Science Research Council model for the .
United States of America (Klein 1964) A new econ-

" ométrid model is not necessarlly of general 1nterest

merely because 1t adds a new country to the llst of

those Eor Wthh models have’ been constructed However,

a ‘number of problems arise 1n.mode1 bulldlng whlch have
“to be answered ‘anew in each.context in the llght of
the avallable.data andlthe main purpose for whlch the
model is constructed ' It 1s hoped that the very slmple

“mode 1 presented here stlll offers a few p01nts Of general
O oo
interest,

H ! L
The use’ of econometrlc models in conjunctlon
. . l 3,

with nat10na1 accounts statlstlcs formed the subject of

a number of papers whlch were dlscussed at a conference
at’ Chapel Hlll North Carollna; in 1962 sndinbich were
recently published (Conference on Research in Income
and Wealth 1964). ' The present model.may al €0 be‘”

descrlbed as a "model of 1ncome determlnatlon"' it

is in fact des1gned for the maln purposes of studylng

the reiétionships between the year—to-year changes in



some of the main aggreéateé Ebpearihg in the national
accounts, and of forecastiﬁg the chaﬁges one year

ahead, Some of its characteristics are as follows:

a)' The model is recursxve, and single-
equation.teastwsquares estlmatlon 1s“eot¢on1y permls-
slble but w1th the usual assumptlons.equlvalent to
maxlmum 11kellhood and therefore optlmal' the maln
”estlmatxon problem whlch arlses is the av01dance of
"multicolllnear1ty. This means that 1t may prove
possxble to add on further equatlons, and in partlcular
to explaln a var1able whlch at present is treated as
exogenous; w1thout having to recompute the established
"eQuatibns;‘ t » o

p) Eirst:d%ﬁferences,are used throughout the
mein,part qﬁ'the'éna;ysie,Jand,almost-all.variableS*
appearing’igutne equations are differences between
. volume er.gripe index numbers for successive years.
‘This‘impliee’thqt;the;sum of”sereral variables ‘appears
ae‘a.weighteq~ayerege:pf the individual series with .
weights of the base year. 1953.  It.also means that

the coefficients may approximately, though not' exactly,

* . be interpreted as elasticities.. , A T L

The conventions used in the notatier ef
_varieblee_wi;lhpe“tg describe .the original data at
‘cqnstapt Qr current prices ,and the.implied price

“iqqex qumpege'by‘capital letters, the .first differences
.petweenﬁgo;qme.qr:price_inqexﬁnumbers by ordinary
letterel‘M Fprtpermore, ewprime.will denetega price
term and a dot a current value term, a.variable with-
outwprrme:grhdgtjpeggribing,a term at constant. prices.
?hns,“tpe»ygr;pus‘eympp;e.useg'invconnection.with'each

concept are .as follows: .. . .. . Lot b



Persqhal 9xpe§@iture:.A C,*é; C'y c, o
Government expenditure: _ G, G, G;%.g, g!
Gross fixed capital formation: I,~i, I+, i, i!
Exports ‘of goods '‘and services: Xy k, X', x, x!
Imports of goods and services: My M; M', m, m'
Gross national product: | Y, Y, Y', vy, ¥'
WFiggllaemagd:ut o - D, b, d
Market supplies: - ' | lS,.é, s
Stock changes - ° S Is’is

The only ‘¢thier variables 'used are ¢changes in
wholesale price ‘index. numbers-for imports and for home
xp?oductiqn, gpnofed py m'w and yfw respegt}Yely_go be
. consistent with the npfation above; .thgée_}nclude the

effect of changes in customs duties.

. The variables C, d, G, é...,ane those for
which forecast values are ultimately to be derived,

whilst the equations center around the variables

) C') g, g'ooo ‘ ODViOUSly
cr =100 C/C
0
c = 160 (C - C_;)/C Co o
' - [N < XY B
c = C C -1
0
where C refers to the base year 1953 and C_4, C'_; to

the year. prior to the current year; similarly for the

other variables.

i

7 Purthermore, final demand as defined here

. - Ve
[ feoan

excludes stock changes; thus

D = "C % éi¥ T + X e
L 8= M Y
1é:=fESw— D
and similar relations exist for D, 5 and igﬂ Changes

in the volume of final demand and of market supplies)

d and s, may be derived from D and § or'as weighted




-

averages of other differences between volume index

Aidentities for d angﬁs_arev
R

numbers. '~ With the data for Ireland used here, the

=

'5293¢ 4 JO855g + .1115i 4+ .2737x
< .2808m % 7192y o

S S

as constituted at present are:

Thé seven endogenous variables'in the model

R Al
c, c', g'yi', xt, m, y '
Whilst.the following ones are treated as exogenous
e e _
' i, x, m',

y' , m!

ar
AEY

: w’ y'w S
Ip addition, somé-;ggggd vafiables are used.
not appear expiicitlyzfn the mode;; but pply_implicitly
with a time lag as component of d_
Gl e

g does

l.
Daté_for_the_years 1963~-62 inclusive as
published by the Central Statistics Office (1963)

were used, and thus nine first differences are
available as observations,.

Data for 1952 were
also utilised to give the,required first observation

N L. :
for lagged variables. Wholesale price index data
are availableifrom‘other“souééeé.

The seven equations,
identities f

kinds

not counting the
or d and s, are of three different

Py

there are four price relationships, two

decision ‘functions for'imports and home production,
and a consumption function,.

The price relations were intended to express
the price changes in final demand components c!, g!

i' and x' as linear regressions through the origin
product iy,

or-price changes of imports m’ and gross national’

'In thé eXport price equation the coef-
ficiént b6t the import 'price change was fourd tod be
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negative, though small and not significant. The
term with m!. was therefore dropped from the equation
for x';.. but.to indicate the long-term tendéncy for
import and, export prices to rise to a similar extent,
an adjustment term containing the difference between
import and export price levels a? the beginning of
tﬁe“périoa; M';l-— i;-l’ waé introducedi

The varlable M -1 - X'__l was also introduced,

together w1th m! and y' 1nto the other price relations,
but the\coefflcSQnts of M -1 " X'_1 were notAesﬁimated;
ingtead, the same coefflc1ent giving an-gdjustment in
lée opp091te dlreétlpn to that for x! waézinserted

into the equatxona for c', g' and i', .The coefficients

e _ f

of m! and y!' in these equations were estimated.

The equations for the changes in volume of
impéfts éﬁd éfoé§ ﬁafional é;dduct contain four explanatory
‘variablesy Chaﬁgés”in'inVeétménf it ~chané.és“iiri exéorts
HY the.difﬁqrence_between,changqs in final demand dnd
’na ket supplies:’ 1n the prev1ous period d l.—€s~i; and
.bﬁO dlfference between changea 1n wholesale prices of
‘home produced and 1mported goods y' —nm'w. The third
variable ‘provides an adjustment for’the'positidh'wifh'
weghrdtf;75tobk53‘whiéhido‘ﬁbt:enter the equations in

any other way..

o

DAL “Someﬁbéstriétith‘were put on the parameters.

These were effected by estlmatlng dlrectly the coefficients

(
[T

in equatlons for s and m - y, and thus obtalnlng indirectly
he“coeff1c1ento in the equations for m and V. It was

n‘assumgq that the stock position does not affect the shares

,pf impqrts and home production in total market supplies and
that the ppipetre;ationship_does»not affect the. total of

- market supplies.. Hence, the variables used in the equation

for s are i, x; and 4 -the variables used in the

=1

equation for m - y are i, x and y' —-m' . The constant’

— s—l;




term invthe‘equabion for m - y was negligiblé, and a’

‘regression. through the origin was estimated. '’ r? 'was
+711 in the equation for s and ,825 in the equation

for m - y.

Thet;ersion of'the consumption function which
was chosen after s&ﬁe experiments expresses changes in
réal‘persbnal ékpenaituré c in terhé of éhanges in real
gross national“prp&ﬁct y;‘the difference between changes
in consuhption and natiénal product in the éreﬁious
peribd y_i'; C_q1» and the changes in the price.iﬁdex for
personal'éxpendifbre c'. Apért ffom the identities it
is the only equation containing more'than oné‘endégenous

variable., ' It was directly estimated,

The set of equations obtained is as follows:

ot - -3815m" ; .8186y' - .0784 (M'_,-X'_,) (R? = .928)
g' = .384lm' 41,0267y’ - .0784 (M'_ -X'_ ;) (R? = .641)
;}~;».7169m' + .7081ly' - .0784"(M'_1-x'_1) (r2 ;..710)
X! = | .3942yv + +2079 (Mv_l-xv_l)' (R2 = .591)

m = 1,223 + «5427i + ,2420x + .4635 (dJI"— s_l)

. +1.0863 (y' - m' ) (R = :838)

W

y = 1.228 4 ,1901i 4+ ,1942x + .4635 (d_, = s_,)

2
- 1 - 1 =
,4241 (y m' ) (R® = .,565)

+

- .4530c!

¢ = 2.350 "+ .5596y + .5777 (y_, - c_;)

(R? = .540)

The  price relations reflect the high depéndence of
the .price for ;nvestment goods ‘on the import-pficé, thé high
sensitivity of the .cost ofrgOVerhment expenditufe'fo"the
!iqﬁeqpa; price level, and the slow increase iﬁ‘éXpbrf'ﬁfiées
<compared with domestic prices during the périod‘hndér

consideration.




The constant term in the import and home
production decision function may be interpreted as
éﬁb@iné'thg~g;£gﬁ5mbué groﬁfh’arRSihg‘ig“the absence
ofmén&Jinc}éasé}ih“ihVéstmeht'and'éxpofté} ‘this’
groﬁéh’}é¥é>ié estimated as being liftie«abové 1%
per annum.  An increase' if ihvestment has' a sub-
stantial, an increase in exports a more moderate
meffect_op.impqrtgié‘the:pffegt of both factors on
.Jhpmg_ppodgqt;qp.igwabput equal. Changgs inlfinal
..demand qﬁ‘a;; kings also,hgve a substant;al delayed
.fogct\qn,imgpntsﬁgndhgrpss_ngtipnal prgd?ct.”
Fu?tpepmpp93>tpe difgepgqqubetweeq tquéogfﬁipients
of Y'wa'mfw in‘the pquatipqs for y and m may be
intenp;eteq‘as‘a,price_glgst;cipy for the ratio
betwaen;hqmgiprqdugpion andfimports, and the vg;qe

. of this elasticity is estimated at about -1.5,

The consumption function states thadt with
an increase in the.price index;forvcopsumption by
2.5 percentage points, which was the annual average
observed over the perfdd:1953—62: and with a static
gross national product;“bersonal:expenditure would
tend tb"increééé:by"abbuf 1%. The short-term income
elasticity of consumptibnhas measured lies in the
neighbourhood of .5 and .6, and the adjustment for
differehtes between last year's expansion rates in
gross national product and pérsoﬁél'expéhditure is

of the same order of magnitude. . Finally, the short-

term prlce elastlclty for all consumptlon is estimated

at about .4 or .5' people compromlse between keeplng

nominal and real expendlture unchang d in reoponse to

price movements, other things being equal.

The fit is better for the consumption price

equation than for the other price equations, and better



for the,impbrt function than for the hpme«g;pquction
énd cqpsumppion functions; but this is hot qncon—
nected with the fact that imports show relatively
larger:.fluctuations. than national product gqg

consumption.

Tﬁé‘moael ﬁés &evéloped beféfe(éth provis-
ional ﬁationél~é§;6unfé data for 1963 became a&ailéble.
With the géip:of;thése data (Central Statistics:Office,
196A) it - became 90851ble to test the model by substit-
utlng the values of the predetermlned varlables for
1969—63 1nto the equatlons. Enéomé mingQr fevisidns
had been made meanwhlle in the data for 1962 and
earlier years, ‘and the revised data were used to
obtain the ‘variables for 1962 63 ; ‘but the coefficients

1n the equations were,not_recagculated.

“The values substituted are:

m' =261
e ¥ = 2.6
o M'_) = X', = :109.7 - 111.0 = -1.3
o =, 16.1.
X o=, :.9.6 _
Ay =By =c  8.1.-3.8 = -7
Lty omt = 1 - 1.9 = -4
Yoy = €_{. = 2.9 =3.9 .= ~1.0

. Denotlng the "predlcted" or "theoretical®

Values by the sufflx p, we obtaln



C": = 3.0 C’ == 3.2
p _ :
v - 3.6 ' = 1.5

g_P = ¢ | _ 8 .9

i' = 3'/—3‘. . i' ‘ =‘ '9
p .

x! = .8 x! = 1.7
p

m = 11,5 m = 12.6
p
' = 6.0 = 5.0

yp y

c = 3.8 c = 4,2
p

The model gives a fairly good explanation
for the movement in volume of imports, gross national
product and personal'éohsumption, aé wéll aé_for the
change in~the'consumption price index, For:the other
implied price changes the agreement is less close;
but of course, the actual figures are themselves rounded
and appﬁOXimate data Qﬁich caﬁnot lay claimkto great

accuracy,

Of the national accounts data at 1953 prices,
the model does not predict G,.I and X but gives
predictions for M, Y and C. Results for 1962 and

1963 are, for the former variables

G—l = 70 G = 73 '
I, = 97 , I =. 110
X_, = 264 X = %283

and for the lattgr variables

Y_, = 623 Y = 655 Y = 649
- : ) R
C_, = 462 cC_ = = 478

477 C
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For the accounts in current prices, theoretical
values can be obtained based on actual quantum components

and predicted price components in the case of G, I and

¥; -based on actual price and predicted Quantum components

{9

in the case ‘of M, i;"and based on. predictions for both
components in the case of C. Results for 1962 and 1963

are, for the first set of variables

6, = 91 G, = 98 G =_?6
1 L = 119 I = 139 I = 136
- P , , A
X , = 293 X = 316 . X = 319

- p

fbr.fhe ééCond set""

ﬁ;l~? éoﬁA.J: ;Mp,; §;9A t,T:.&I;N541jf
g—l = ?74 i’p = 83._'1:_‘_ L & _ 823
and finally
#“é‘w';;séﬁ o AéA ;lggg A ’ ?“601

nt B P,

The differences in current prices are, of course,
virtually linear functions of the differences in
constant iprices and 'in price index numbers.

.

The derived figures for final demand,
market supplies and stock changes in 1963 at 1953

prices are

D" = 943 D = 944
p
.= 958 . = 954
S5 S
= 15 woeb T o= 10 Y
sp s

and at current prices

'ﬁéf - 1,152 ":»Db = 1,152
s, = 1,170 | s, - 1,164 -
- 18 I = 12

sp -
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‘Tﬁe'modeitﬁ%éé hbf‘gi§euaxbafticularlylgdod.explaﬁation
for stock changes,  This is to be'expecté& as it was
not désighéé'for that purpose, and stock changes merely
appear as residuals, Otherwisé, the results for 1963
appear to be sufficiently encouraging to permit further

use of the model for the time beéing.

At the time of w?iting this paper, the modgl
is being used to forecast the pational_chognts_data
specified herg fqr‘1964, both at cogspangiqnqucurpent
prices, The straightforward p;ocegure is,Hgf course,
to estimate the values of m', y', i, x and g from
outside information and the endbgénods'vaélables from
the model., 1In view of the fact that outsidé infor-
mation is also ‘available about the endogenbﬁs’ﬁéfiables,

it may be possible to improve on this procedure.

The_most diffiqult practical problem.is the
prediction‘of exports; aven though ﬁiguges are
available for paft“of thejyeay by this t;mg gpege is
Gt%ll considerqble unpertginty about_the;qvcgunsg
Guring the rémainder of the year. Altegnagivq assump-
tions may therefore be gppropnigte.! chgrwtpings
being equal, the assumption made about exports has,
'ambng other things;.é éﬁbstantiai effect ubbn the
value obtained for stock chaﬁges;'é higher export
volume being accompanied by a smaller theoretical
increase in stockS{‘ thls is at any rate a %eﬁéiblév
“result.

The limitations of thé model are obvibus.
The fit is not as good as migﬁf:be desiféa,'fof some
of the equations at any'rafé;"though tﬁé ﬁodei;aoes

not pretend to be more accurate than it is; there

T

is that danger when using actual time series instead

of first differences or ratios. It is not practicable
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A;t? édqﬁmény-qqrgrexp;anéygfy va?%ab}e§ withogq ipcurring
qrseg%éus risk qf multicollinearity.  The model is
,higplyvaggrggateq? and moderate disaggrggatipn might
,;mprqve t?e_fiﬁ' v The practical Qifficulty arising
iQ4Fhi§_999text is'to‘obtain price index numbers and
constantvprice da?a fpn series,published in current
price terms only. Nor dées the model, with the data
available Edr‘Ifeland,;eééiiy lend itself to conversion
into a ddérté?ly4ﬁodél; for the purpose of‘really short-
't%Th”forech%ting it'might be necessary to choose dif-

.ferent variables and to construct a different model.

o “qure qrg,.howgve;, pqssibilipiesbqf extending
the‘mpgél by building on it both at thevbottqp,and at
~the top, as it were., (_On‘the one hand, some pf the
variaﬁleslpresgnt}y trgate§ a§ §xogenous might pe‘
explaiged by others. For example, it would be
‘Gesirable to obtain an investment Ffunction; and it
would bé' of interest to explain the price index for
the'gfosé:nétionél produéf by an indek‘of-wage‘ratés‘
and other variables. On the other hand, the move-

by the moveméents in national accounts data.

. Qng intepesting”pqssibili§y in this direction

would be to'explainAthe_changes_in_population4size of
R \ o

the coqqtpy:'.‘ln‘the‘bast, there_hgs been‘qqnsiderable
net eﬁiéfation from yhe‘gepub;iq,of,lreland?»notably to
Brit;in; offsetting or more than offsetting the natural
populatiqn»inc?ease;_.the number of,emigranta.has
flugéuaﬁed; fo some extent in response terconomic

conditions in the two countries.

i

A.éimpié'fO}hulétioh would te to.expresé

changes n in population size as a linear fuaction of
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the difference between the growth rates in real gross
national product, using the already encountered
variable y for Ireland, and changes Yy in the index
of gross domestic product at factor cost in 1958
prices for the United Kingdom. Using data for 1953~

62 as before, this approach yields the equation

n = =.390 + .1193 (y-y_ ) (R° = .469)

This would suggest that a difference in
favour of Ireland by 3 percentage points in the growth
of gross national product, presented in fixed base
index form, would be required to ensure stability of
the Irish population total. However, it may be
possible to improve on this explanation, which is
presented here as showing a line of thought rather

than an established result,
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